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Abstract

The rapidly evolving digital health landscape necessitates updates to existing self-care models in nursing. This viewpoint paper
revisits and evaluates prevalent models, recognizing their comprehensive exploration of self-care concepts while also identifying
agap in the incorporation of personal informatics. It underscores the missing link of human-technology interplay, an essential
aspect in understanding self-care practices within digital generations. The author delineates the role of persona health tracking
in self-care and the achievement of desired health outcomes. Based on these insights, the author proposes a refined, digitized
self-care model that incorporates mobile health (mHealth) technologies and self-tracking behaviors. The paper concludes by
advocating the application of this model for future mHealth nursing interventions, providing a framework for facilitating patient

self-care and improving health and well-being in the era of digital health.
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Introduction

Self-care refers to the personal practices adopted to maintain
and enhance health [1], whereas self-management not only
covers self-care but also delves into facets like emotional and
role management in chronic illness [2]. In nursing, especially
concerning chronic conditions, both concepts are crucial,
allowing patientsto actively engagein their health care and thus
improving health outcomes [1]. Dorothea Orem'’s self-care
model [3] has ushered in a significant shift in health care
dynamics, emphasizing individual empowerment in managing
health and well-being. Rooted in the belief that individuals
inherently possessthe capacity for self-care, the model contends
that they can make informed decisions to improve their own
health. Central to thismodel isthe principle of self-care, which
sees individuals not merely as recipients of care but as active
participants in their own heath maintenance. Within this
paradigm, the role of nurses evolves from care providers to
facilitators, educators, and advocates, empowering patients to

https://nursing.jmir.org/2023/1/€50991

cultivate the skills and knowledge necessary for effective
self-care[4].

Barbara Riegel’s self-care model [5] is a modern theoretical
framework that accentuates the importance of self-care in
managing chronic illnesses, specifically in the context of heart
failure. Offering aholistic view of self-care and itsimplications
on managing long-term conditions and optimizing health
outcomes, this model delineates 3 interconnected dimensions
of self-care: maintenance, monitoring, and management [5].
These elements collectively foster self-care practices for those
grappling with chronicillnesses. Contrary to perceiving self-care
as an exclusively individua endeavor, Riegel’s model
acknowledges the substantial influence of socioenvironmental
factors and underscores the crucia role health care providers
and support systems play in facilitating productive self-care
behaviors. By empowering patients and boosting their
confidencein self-care, nurses can stimulate active involvement
in health management and engender improved health outcomes.
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The patient-centered approach embodied in current self-care
models in nursing has gained significant recognition for
promoting individual autonomy and self-determination [6]. In
recent years, the advent of mobile health (mHealth) technology
and the quantified self movement [ 7] has expanded the potential
of self-care models, enabling individual sto manage and monitor
their hedth using mHealth devices and applications.
Consequently, the integration of mHealth technology has
contributed to a substantial transformation within the nursing
profession’s self-care model. This phenomenon has redefined
the methods by which individuals manage their health, thereby
empowering them to take proactive roles in their health and
well-being [8-10]. With the aid of mHealth applications,
wearable devices, and other digital tools, patientsand caregivers
now possess the ability to access rea-time heath data,
personalized health information, and track their progresstoward
health goals. This new trend has not only bolstered patient
engagement and satisfaction but has al so unveiled new prospects
for health care providers to deliver personalized care [11].

Thispaper delvesinto theinterplay between mHealth technology
and personal health tracking within the self-care models in
nursing, introducing the newly emerged digitized self-care
model. The author exploresthe potential advantagesand barriers
of integrating these advancementsinto nursing practice, paying
particular attention to their effects on patient outcomes, health
care accessibility, and the dynamics of the health care
provider-patient relationship. By understanding the paradigm
shift brought about by these technol ogical advancements, nurses
can adeptly integrate and leverage mHealth technology, thus
aiding individuals in their pursuit of optimal health and
well-being, informed by insights from personal health datain
their everyday lives.

Background

The advent of the quantified self movement [7] has paved the
way for a novel paradigm, wherein individuals use mHealth
technologiesto track and scrutinize their daily activities, thereby
attaining an enriched understanding of their comprehensive
well-being. This movement, embodied in quantified self
technologies (QST), hinges on the systematic collection and
analysis of personal data. Buchanan and L ockton [12] pinpoint
three interconnected attributes intrinsic to QST: (1) feedback,
which concerns the provision of information; (2) connectivity,
which revolves around how individuals leverage QST to
monitor, share, and elevate their health; and (3) intervention,
which involves psychological determinants such as user
motivation and habitual behaviors. This trend denotes an
inclination to quantify everyday activities such as eating,
sleeping, and exercising, assigning tangible numerical data to
them [13]. By incorporating elements such as activity trackers
and digital biomarker collection into their lifestyles, quantified
self proponents perceive these as invaluable instruments that
yield concrete data pertaining to myriad facets of their daily
routines [14].

Li's stage-based model [15] is a renowned framework in
personal informatics, delineating 5 psychological stagesintegral
to engaging with digital self-tracking. Theinitial phase, termed
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“preparation,” encompasses individuals motivations to
accumulate personal data, their decision-making process in
choosing pertinent data, and their dtrategies for its
documentation. Subsequently, in the “collection” phase,
individuals amass self-related data. “Integration,” the ensuing
phase, prepares, amalgamates, or modifiesthe collected datato
ease reflection. In the final “action” stage, individuals make
informed decisions based on their improved self-awareness. Li
et al [15] underscore a noteworthy observation that individuals
frequently concentrate on a specific phase, such aslogging the
number of steps taken or hours sept, while neglecting the
comprehensive process and anticipated health outcomes of
self-tracking, thereby stressing the need for professional
guidance and continued support. Additionally, Li et a [15]
highlight the potential role of computers in streamlining
self-tracking citing progressin sensor technol ogies, the ubiquity
of internet-enabled information, and the advent of user-friendly
systems and interfaces. Subsequently, Epstein et al [16]
proposed an updated version of Li’s stage-based model, termed
the “lived informatics model.” This refreshed framework
introduces additional stages—*deciding,” “selecting,” “tracking
and acting,” and “lapsing.” Theintegration of these phases offers
an expansive insght into how individual s use self-tracking tools,
uncovers motivational strategies, and complements the original
stage-based model in tracing behavioral changes.

The management of personal health data playsacrucia rolein
the broader health care landscape. Asdelineated by the “illness
work and personal information management” framework [17],
patients undertake arange of complex self-care activities. These
tasks span several responsibilitiesincluding, but not limited to,
adhering to medication regimens, refilling prescriptions,
shopping for groceries and preparing meals, exercising, or
undergoing physical therapy, navigating medical challenges,
identifying health care providers, scheduling medical
appointments, and maintaining medical records. Consequently,
patients contending with multiple chronic conditions often
encounter additional challenges and feelings of being
overwhelmed when tasked with managing their health-related
information. Early on, Corbin and Strauss [ 18] emphasized the
importance of “articulation work” within the scope of “illness
work,” particularly stressing itsrolein the use of technologies.

Prior research illustrates several advantages offered by using
mHealth technologies to monitor daily activities, especially
concerning the automatic assembly and aggregation of data
[19]. For instance, the variety of mHealth applications available
assists both patients and health care providers in selecting the
application best suited for their needs. In terms of function,
there are diagnostic applications that assist in identifying
illnesses, health behavior change applications aimed at fostering
healthier habits, symptom checkers that guide users based on
their current symptoms, and specialized apps for managing
chronic conditions such as diabetes or asthma. Depending on
the characteristics of health data, passive applications
automatically collect data using sensors, while active
applications require individuals to manually input data, like
diary entries. Based on the responsibilities and central rolesin
self-care, the roles of patients in using mHealth technologies
can vary [1]. For example, when reshaping healthy lifestyles,
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patients bear greater responsibilities. Conversely, in acute care
and seriousillnesses, the responsibilities predominantly fall on
health care professionals[1]. The Good Practice Guidelines on
Health Apps and Smart Devices [20] offer recommendations
for the design, deployment, and adoption of mHealth
technologies aiming to enhance their use in health care
environments and improve health outcomes.

A Digitized Self-Care Model

Overview

Existing self-care models need some updates to adequately
addresstheinfluence of personal informaticsand persond heslth
tracking in the context of nursing. For instance, while the
middle-range theory of self-care for chronic illness [4]
comprehensively addressesthe self-care processin patientswith
chronic conditions, it does not encompassthe recently developed
field of personal health informatics [21]. The vital interaction
between personal health tracking and self-careisnotably missing
element, hindering the understanding of factors influencing
self-care in the digital age. To bridge this gap, this paper
scrutinizes published papers on patients' health-tracking
behaviorsto comprehend how personal informaticsisreflected
intheir self-care practices and desired health outcomes. In light
of thesefindings, the author proposes adigitized self-care model
and recommends its application for future mHealth-based
nursing interventions.

Personal Health Tracking

In this paper, theterm “ personal health tracking” isfavored over
“self-tracking” by the author. This preference is intended to
more accurately represent self-monitoring behaviorswithin the
scope of self-care, specifically using mHealth technologies and
guantified health metrics. Essentially, in the context of this
study, “persona health tracking” denotes the practice of
individualsleveraging mHeal th technol ogiesto collect personal
health data with the intention of addressing abnormal health
issues or enhancing their overall health.

Personal health data cover arange of health-related metricsthat
individuals can autonomously monitor in their daily lives, such

Figurel. Thedigitized self-care model.
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as heart rate, body temperature, blood oxygen saturation, sleep
patterns, physical activity or exercise, food consumption, and
mood states[22]. The practice of observing and collecting these
data using digital technologies and tools is typically termed
“self-tracking” [23]. Historically, patients relied on traditional
pen-and-paper methods to document their symptoms and
perceived status. The modern approach, however, involves
wearing devicesthat capture diverse health metrics, considerably
alleviating the workload associated with data collection. For
example, individuals can now wear fitness trackers that
automatically record heart rate, sleep patterns, step count, and
daily calorie burn. These devices collect data in real time,
eliminating the need for manual logging. Beyond capturing
health metrics and behaviors, there is a growing emphasis on
patient-reported outcomes—direct reports from patients
regarding their health status [24]. Health care providers are
increasingly valuing these patient-reported outcomes,
recognizing that the patient’s voiceisvital for patient-centered
care [24]. While a segment of the older population continues
to use manua methods [25], this unobtrusive capture of health
data mitigates the traditional tracking burden, offering users a
more convenient and accurate meansto overseetheir health and
behaviors.

The digitized self-care model (Figure 1) highlights the
intersection between the concept of self-care monitoring [5]
and personal health tracking. Asdefined in the self-care model,
self-care monitoring involves the practice of self-observation
for aterationsin signs, symptoms, or regular bodily monitoring
[4]. They emphasize that self-care monitoring incorporatesvital
elements such as detectable health conditions, dependable
methods for identifying bodily changes, and the capacity for
appropriate response [5]. Whileindividuals may detect physical
alterations through various means, quantified measures are
deemed reliable health data for health care providers in
evaluating and responding to these changes. Nonetheless, the
lack of contextual information in personal health tracking has
drawn criticism from health scientists [26]. Therefore, the
synthesis of contextual information and health data is crucia
in comprehending individuals health conditions and related
behaviors[27].

Health data sharing

Health data analytics

Personal
health
tracking

Data-driven
self-care

llnal
M

Real-time health feedback
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In the digitized self-care model, persona health tracking can
be conducted either short-term or long-term, depending on the
person’s intent and determination. “ Selective personal health
tracking” refers to the temporary collection of persona health
data to reflect diagnosis and management. Meanwhile,
“prolonged personal health tracking” denotes the ongoing
monitoring of physical changes, health indicators, and disease
conditions. Selective personal health tracking, which involves
a relatively small volume of personal health data, primarily
monitors current illness progress, gaugestreatment effectiveness,
and aims to achieve desired health outcomesin a brief period.
Thisapproach islessabout discerning meaningful health-related
patterns from accumulated health data for predictive purposes.
In contrast, prolonged personal health tracking does not focus
on attaining immediate health status changes, but primarily aims
to continuously monitor physical changesfor health promotion
and to maintain health status within a distinct adjunct to care.
Therefore, the duration of personal health tracking is determined
by individuals based on their health and health care needs.

eHealth Literacy, Technology Literacy, and Data
Literacy

eHedlth literacy, technology literacy, and data literacy are
important skills in the digital age. eHealth literacy centers on
the capability to seek, retrieve, comprehend, and evaluate health
information from electronic sources [28]. Technology literacy
pertains to proficiency in interacting with technology [29], and
dataliteracy encompassesthe aptitude to comprehend, analyze,
and interpret data [30]. These competencies are crucia for
individualsto makeinformed decisions, especially inthe health
care sector. Thedigitized self-care model startswith the premise
that patients have the basic literacy expected in the digital age,
coupled with individuas motivation necessary for basic
self-care practices. This pertains not just to a fundamental
comprehension of one's technology usage and heath data
interpretation, but also its application in subsequent self-care
behaviors. The extent of an individua’s education, their
inclination toward health care knowledge, and their
comprehension of it serve as crucial componentsfor successful
personal hedth data-driven self-care. Furthermore, it is
important to assess individuals' access to technologies and
financial constraints, as these factors can pose challenges to
their engagement with mHealth-based self-care.

In clinical practice, the adoption of mHealth technologies for
personal health tracking is influenced by factors such as health
care needs, attitudes toward mHealth technology, aswell asthe
literacy levels of individuals[31]. Health care providers should
be aware of the patient’s capabilities and preferences to
recommend appropriate mHealth tools. Assessing the patient’s
context and clinical careinformationisessential in determining
the most effective approach to their self-care. In the realm of
digital health, nurses will have a critical role in evaluating
patients' information and selecting the most suitable mHealth
tools to support their self-care activities. Additionally, it is
crucia to educate patients who may have difficulties in
understanding their health data, as this is vital for successful
digitized self-care. Furthermore, efforts to enhance patients
self-efficacy in acquiring new technological skills and
interpreting health data should be an integral part of thisprocess.

https://nursing.jmir.org/2023/1/€50991
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As we embrace the evolution of mHealth technology in health
care, we also risk widening health disparities across diverse
populations. This is partly due to the fact that the intellectual
gap among individual s capabl e of |everaging these technol ogies
is not being adequately addressed. It is paramount that when
introducing mHealth technol ogiesto patients, their foundational
literacy skills are evaluated to ascertain their capacity to use
these technologies in self-care practice. Only when individuals
can independently use mHealth technologies and make sense
of the personal health data collected, can they fully comprehend
their personalized care plans and take responsibility for their
self-care. Moving forward, incorporating assessments and
education regarding patients eHealth literacy, technology
literacy, and data literacy will become an essential component
of clinical practice.

Personal Health Data-Driven Self-Care

The essence of the digitized self-care model involves collecting
and analyzing personal health dataover varying periods, thereby
enabling constructive self-care. Self-care maintenance, self-care
monitoring, and self-care management [5] are founded on the
guantified health metrics derived from the collection and
analysis of personal health data. While intuition and self-care
insights from past experiences can influence self-care planning
and practice, it istheinterpretation of personal health data that
has a more profound impact. Health data collected during an
individual’s daily routine are shared with health care providers
and caregivers. With the appropriate patient consent, personal
health data stored in the cloud can be accessed by third parties.
This facilitates person-centered care through a process
commonly known as health data sharing [ 32]. The accumulated
personal health data can be harnessed to deliver predictive care
plansto patients and caregivers. Thisis made possible by using
data mining techniques that are powered by big data.

Thanksto real-time access and analysis capabilitiesin mHealth
systems, patients can receive immediate personalized feedback
and medical alerts[33]. Such real-time dataana yticstechnology
is gaining momentum in the health care sector, empowering
patients with proactive self-care tools. Persona health
data—driven self-care increases the likelihood of achieving
expected health outcomes, and prediction of health conditions
may aid in the early detection and prevention of diseases[34].
Consequently, self-care effectiveness and efficiency can be
maximized by analyzing persona health data, rather than relying
solely on the existing medica knowledge and professional
experience of health care providers. This rea-time heath
feedback feature, which encompasses health data sharing and
health data analytics, shares characteristics commonly foundin
consumer health informatics[35]. Consumer health informatics
integrates remote monitoring systems, patient medical records,
decision support systems, and web-based health communities
to facilitate individual self-care [36]. This is realized through
the amalgamation of daily routines, concurrently focusing on
patients, family members, associated daily activities, and the
surrounding context. In contrast to the consumer health
informatics applications, the digitized self-care model places
more emphasis on the ability of persons to collect their own
health information and use it asameansto improvetheir health
and well-being.
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Asprevioudy noted, the digitized self-care model’ s fundamental
objective is to guide researchers to incorporate the concept of
personal health tracking in the design of mHealth-based self-care
interventions. Previous mHealth studies have not primarily
focused on patient access to, and comprehension of, personal
health data. Instead, the collected hedlth data have
predominantly been used by health care providers and
researchers for evaluating patients' health status or measuring
intervention effectiveness. In the majority of prior studies,
patients have not been active governors of their health data.
This novel model, however, underscores the significance of
patients becoming active participants in mHealth technologies.
It advocatesfor patientsto voluntarily monitor their health data,
stay attuned to changesin their bodies, and take an active role
in the self-care process.

The health data-driven self-care can be classified into four
primary categories based on the extent of an individual’s
engagement in interpreting health dataand implementing health

Figure 2. Types of data-driven self-care.

Cognitive-passive
self-care

Passive health behavior change

Superficial-passive
self-care
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behavioral changes (Figure 2): (1) cognitive-active self-care,
where an individual grasps the underlying meaning of their
health data and trandates it into subsequent health behavior
changes (eg, patients modifying their dietary intake in response
to blood glucose readings); (2) superficia-active self-care, which
involves a superficial understanding of one's health data,
followed by implementing health behavior changes as mainly
guided by health care feedback (eg, patients who respond to
messages from an app recommending 30 minutes of walking);
(3) cognitive-passive self-care, in which an individual deeply
comprehends the significance of their health data but does not
initiate any health behavior change (eg, patients understanding
aconsistent weight gain trend from the health chart but do not
show any behavioral modifications); and (4) superficial-passive
self-care, where an individual merely glosses over their health
datawithout instigating any health behavior change (eg, patients
who use wearables without demonstrating enhanced health
literacy or behavioral modifications).

Cognitive-active
self-care

Active health behavior change

Superficial-active
self-care

Personal health data interpretation
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As per the self-experimentation framework in personalized
health [36], individual swho are cognitive and active go beyond
simple self-tracking. They endeavor to comprehend their present
or potential health issues and possibly take effective measures
to optimize health outcomes. These individuals generate
hypotheses to address their health-related queries and use their
own bodies to ascertain the causes of health problems. This
advanced level of self-care requires individuals to possess a
superior understanding of medical knowledge and logical
thinking skillsto conduct “ self-experiments.” In fact, individuals
capable of practicing this advanced level of self-care are rare.
Laypersons are often confronted with misleading medical
information and struggle with ng and navigating the
surfeit of medical misconception [37]. As a result, patient’s
self-care activities must be supplemented with the guidance of
health care professionals, assisting them in correctly interpreting
their health data and devise actions to enhance their health and
well-being. It iscrucial to acknowledge that misuse of data and
information can promote detrimental health behaviorsand result
in unforeseen negative health outcomes. Additional educational
opportunities and counseling should be provided to patients and
caregiversto ensurethat digitized self-care outside of the health
care setting—nbe it at home or in the community, in realms
beyond the influence of health care professionals—is executed

appropriately.

Clinical and Research Implications

Without adoubt, not all individuals possessthe ability to engage
in digitized self-care. Currently, various marginalized groups
in our society, including the older populations, people with
disabilities, and low-incomeindividual sface challengesin using
new digital technologies and frequently updated software.
Hindered by lower education levels and financial constraints,
they are often unable to adopt innovative technologies. Health
care systems and health insurance plansmust persistin providing
financial support and assistance to these marginalized groups,
thus enabling greater accessto innovative technologiesthat can
facilitate self-care and hedth improvement. Moreover,
encouraging patients to monitor their personal health data can
be challenging for various reasons. A primary obstacle can be
the skepticism patients might have toward mHealth
technologies accuracy and reliahility for tracking health metrics
and behaviors. This skepticism can demotivate them from
collecting and sharing their health data with health care
professionals. Further research is required to determine how to
encourage patients to use mHealth technologies for self-care.
Nonetheless, al individualsin the digital age should have equal
opportunitiesto use cutting-edge technologies, such asmHealth,
to enhance their quality of life.

The adoption of mHealth technology for patients self-care in
clinical and community settings can pose several challengesfor
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nurses. These challenges include infrastructure constrains,
technological disparities, privacy issues, and patient-related
factors. Significantly, there is scant research regarding nurses
comprehension of mHealth technologies and their proficiency
in effectively using these tool s within self-care routines. Within
the domain of nursing education, it isimperative to emphasize
the importance of systematic training to address the
technological divide, equipping nurses with the confidence to
adeptly usethesetoolsin patient care. Additionally, asmHealth
platforms are integrated into health care, the transmission of
health data introduces potential ethical concerns. It remains
crucia for nursing educators to underscore the importance of
maintaining data privacy and confidentiality to secure patient
trust and align with professional ethical standards.

Collaborating with diverse expertsiscrucial to addressthe needs
of data security, data governance, and interoperability in the
adoption of mHealth technologiesin patient care. Data security
is pivotal in mHealth technologies due to the handling of
sensitive patient information. Collaboration with cybersecurity
and data privacy experts is essential for preparing strong
protective measures. Clear protocols for data handling are
essential for preserving itsintegrity, privacy, and confidentiality.
Expertsin data governance and ethics can guide on aspectslike
ownership, consent, and compliance with regulations, including
the Health Insurance Portability and Accountability Act. Finally,
interoperability can be a challenge in mHealth due to varying
data formats across systems and devices. Collaborating with
health informatics experts can help create standardized data
exchange protocols and the designs of systems that allow data
sharing across diverse health care platforms.

Conclusions

In conclusion, amidst the deluge of mHealth technologies
available to the public, this paper presents a digitized self-care
model for the contemporary era. This updated self-care model
merges the established self-care model with the concept of
personal health tracking, with an aim to enhance self-care
practicesfor both patients and health care providers. This model
eliminates extraneous research concepts, providing researchers
or practitioners with flexibility when crafting nursing
interventions. It can further be used by incorporating significant
external factors affecting self-care as valued by health care
scientists. The core of personalized care is diminished when
patients forgo their agency. However, by empowering patients
to actively collect, understand, and use their health data to
modify problematic self-care activities, they can maintain
optimal health outcomes. As we progress in the digital age,
marked by unpredictable advancementsin artificial intelligence
and internet of things, existing nursing modelswill need frequent
updates to remain relevant and effective.
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Abstract

Background: Respite careis one of the most frequently requested support services by family caregivers. Yet, too often, respite
care services are inaccessible, due in part to families’ lack of knowledge regarding available services and a lack of service
flexibility. Information and communication technologies (ICTs) may help to improve the flexibility of services available and
families’ knowledge of such services. However, an understanding of the use of ICTs and research in thisareais lacking.

Objective: The objective of this study wasto provide acomprehensive overview of the academic literature on ICTsfor supporting
the provision of respite care services.

Methods: A scoping review study was conducted. Six library databases were systematically searched for relevant literature.
Key datawere extracted into asummary chart. Text and quantitative datawere coded using descriptive qualitative content analysis
techniques, and the results were collated and summarized into a comprehensive narrative.

Results: A total of 23 papers describing 15 unique ICT programs exploring the potential of ICTsto support respite care services
met the inclusion criteria. ICTs supported the provision of respite care by facilitating information-sharing with families and
providers, recruiting and training respite care providers, and coordinating services. Key design considerations for developing
respite care |CTs were trustworthiness and participatory design methods. |mplementation considerations included designing for
complementarity with existing services, assessing the appropriate timing for introducing the |CT-based services, and ensuring
adequate promotion strategies to rai se awareness about the services.

Conclusions: Thereislimited but promising research on the potential of ICTs to support the provision of respite care services.
Further research should be conducted to advance the results of this review, ultimately aiming to build ICTsthat can improve the
quality of, and access to, respite care services.

(JMIR Nursing 2023;6:e44750) doi:10.2196/44750
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Introduction

Respite care is one of the most frequently requested support
servicesby family caregiversandistypically provided in person
by a home care nurse or hedlth care aide [1-3]. Respite care
services are meant to help provide caregivers with short breaks
from their caregiving responsibilities, so they may sustain their
caregiving roles [2]. These breaks also offer patient and care
receivers opportunities to socialize with new people and to
access additional health care servicesthrough new care providers
in their homes[2].

Unfortunately, respite care services are often underused, largely
due to a lack of service flexibility and accessibility among
respite care services capable of addressing different families
unique needs[1,4,5]. Families may also lack information
regarding the resources available to support them [6,7]. Family
caregivers suggest that easier, more flexible access to respite
care services would help support their caregiving work and
alleviate feelings of burden [1,3].

Information and communication technologies (ICTs) have
unique capabilities for supporting the flexible and efficient
provision of community and home care services like respite
care[8]. ICTsaretoolsthat can be used to coordinate activities
immediately over a distance and to facilitate the provision of
flexible services[8]. Different forms of ICTs exist, such as
personal computers, smartphones, and telephone systems[9].
The unique capabilities of ICTs could be used to make respite
care services more flexible and accessible, by making it easier
to coordinate care, share information about local respite care
services, and provide continuing education to train morerespite
care providers[10-12].

A review of existing literature on technologies for supporting
respite care services could be used to guide future research on
developing ICTs to facilitate the provision of respite care
services. Furthermore, areview can be particularly helpful for
providing an overview of recommendations and trends from
across multiple smaller research projectson ICTsfor supporting

https://nursing.jmir.org/2023/1/e44750

respite care, when such recommendations and trends are not
obviousin any single one of the smaller, context-specific studies.
To our knowledge, no review has been conducted on respite
care ICTs. Therefore, the aim of this scoping review was to
provide a comprehensive overview of academic literature on
ICTsfor supporting the provision of respite care services.

Methods

Overview

A scoping review study was appropriate for our purposes, as
this method allows researchers “to assess and understand the
extent of the knowledge in an emerging field” (p. 2121) [13].
This study was conducted by adhering to the following key
procedural steps for scoping review studies, as per the most
recent JBI Manual for Evidence Synthesis[14].

Defining and Aligning the Objective and Question

The primary research question was the following: what uses of
| CTshave been studied in the academic literature for supporting
the provision of in-person respite care services?

As per the JBI scoping review methodology, this question
includes the following PCC (participant, context, concept)
elements of ascoping review question: participant (stakeholders
of respite care services, including family caregivers, patients,
managers, and software designers), context (respite care
services), and concept (ICTs) [14].

Related subquestions that we identified after iterative analyses
were asfollows: (1) what design factors should research teams
consider when developing ICTs for respite care? (2) What
implementation factors should research teams consider when
developing ICTsfor respite care, to support the uptake of ICTS?

Developing and Aligning the Inclusion Criteria With
the Question

The above research questions and PCC elements were used to
identify our final inclusion criteria, aslisted in Table 1.
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Table 1. Theinclusion and exclusion screening criteria.

Castro et al

Screening and inclusion criteria

Exclusion criteria

Concept and phenomenon of interest

ICTs? that primarily support the provision of in-person respite care

Participants and target end usersof theICTs

All participants and target end users of the ICTs where care receivers had a

medical or an aging concern

Context

ICTswere being used to support the provision of respite care services located
in the community (eg, in-home care, adult day-care centers, or short-term stays

in long-term care institutions)

Respite care that was not an in-person service (eg, if arobot or
avideo game were to be used to monitor or distract the care
receiver temporarily)

ICTswere primarily used for different purposes than respite
care support (eg, telemedicine appointments with general
practitioners, and general social media networks for caregivers
to share their experiences)

General parenting support services (eg, babysitting coordination)
Respite as a service for people experiencing homelessness

Remote presence (eg, in-home robotic tele-monitoring)
Hospital-based care

Respite care had to be “in-person”; that is, another person would be physically
present to provide care, allowing the caregiver to safely remove themselvesfrom

the care receiver’s environment

Research design

All literature retrieved from academic library databases. empirical studies, edi-
torials, commentaries, letters, abstracts, dissertations, perspectives, reviews, and

study protocols
Languagesincluded

English, French, and Chinese

Full text was unavailable
Study protocols without preliminary data were excluded

Papers written in other languages would have been excluded

However, no papers were excluded due to language because all
retrieved sources were written in one of these three languages

8 CT: information and communication technology.

Describing the Planned Approach

We did not submit a protocol for this scoping review for
publication [14]. However, Multimedia Appendix 1 displays
our Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) extension for Scoping Reviews
checklist [15], summarizing our commitments to the scoping
review methodology [13,14].

Searching for the Evidence

A preliminary search strategy was conducted as follows: (1)
reviewed by a research librarian[13,14]; (2) applied to
MEDLINE (through OVID) and CINAHL Plus (through
Ebscohost); and (3) refined and applied to MEDLINE and
CINAHL, in addition to another 4 library databases: Embase
Classic (1947-Present) (through OVID), APA PsycINFO
(1987-Present) (through OVID), Scopus (through Elsevier), and
Web of Science Core Collection (through Clarivate). A search
strategy example for MEDLINE is outlined in Multimedia
Appendix 2. Thefinal comprehensive search was conducted in
January 2022.

The reference lists of included publications and excluded
ingligible literature reviews on respite care or technology for
caregivers were also screened. Included publications were
entered into Google Scholar to screen their “cited by”
connections for inclusion. The Research Gate and Google

https://nursing.jmir.org/2023/1/e44750

Scholar profiles of the first and last authors were screened for
references relevant to the research questions. The authors of
respite care ICT programs established since 2010 were emailed
seeking further information or updates on the projectsthat might
not have been published yet [13].

Selecting the Evidence

EndNote software was used to manage the search and remove
duplicate entries [16]. Rayyan literature management software
was used to independently screen al titles and abstracts,
followed by reviewing the full texts of selected papers by 2
authors based on the inclusion criteria [14]. The screening
process was iterative and at least 2 reviewers (AC and LOB or
AP) discussed any challenges they encountered, refining the
selection strategy as needed with input from coauthors.

Data Extraction

One reviewer (AC) was responsible for charting data into an
Excel (Microsoft Corp) workbook. Dataitemsincluded year of
publication, author, manuscript type, stated objectives, country,
participant data, health condition necessitating caregiving,
setting details, ICTsdiscussed (ig, intervention type), and other
key results specific to our research questions[14]. Another
reviewer (QC) independently extracted data from five
manuscripts to verify the preliminary extraction process [14].
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Analysis of the Evidence

Descriptive qualitative content analysis techniques were used
to code and relabel data into categories that addressed the
research questions[13,14]. The full-text data from each
manuscript (i, introductions, methods, results, discussions, and
any commentary data) were copied into Excel. Each row of data
was open-coded to offer abrief summary of the main ideas for
each datacell and to gain familiarity with the data. By rereading,
comparing, and contrasting these open codes, we were able to
generate alist of initial codes relevant to ICT uses, design, and
implementation. The data were then relabeled in a new Excel
column according to these initial codes. Using the “sort”
function in Excel, similar ideas were grouped and regrouped in
an iterative process as the codebook was refined to build new
categories that we identified in the grouped data.

Castro et al

Presentation of the Results and Summarizing the
Evidence

We have presented the results using both, a table summarizing
the extracted data and key results (Multimedia Appendix 3),
and atext-based narrative of our results addressing the primary
and secondary research questions in “a descriptive format that
aligns with the objective/s and scope of the review” (p.
422) [14]. Multimedia Appendix 4 provides examples of raw
data extracted from the publications that exemplify the key ideas
addressing our research questions.

Results

Search Results

Figure 1 showsthe results of the screening process. Of the 3890
records screened, 23 met theinclusion criteria. All paperswere
published in English between 1990 and 2021.

Figure 1. Thisflowchart outlines the results of the screening process. ICT: Information and communication technol ogy.
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Study and Sample Characteristics

A total of 15 unique ICT research programs for exploring the
uses of ICTs to support the provision of respite care services
were described across the 23 papers (Multimedia Appendix 3).
A total of 16 of the papers were empirical studies, including 6
qudlitative [12,17-21], 6 quantitative [6,11,22-25], and 4 mixed
methods [26-29] studies. Seven other papers provided project
commentariesand overviews, or brief literature reviews [30-36].

Collectively, the 16 empirical studiesincluded 2698 participants,
although 74% (n=2000) of the total participants were derived

https://nursing.jmir.org/2023/1/e44750
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from one survey study [23]. Participant types were typically
family caregivers, health care providers, or hedath care
stakeholders. Gender was only indicated in 6 studies, with
women representing 76% (128/168) of these studies total
participants. Age was indicated in 7 studies, with a range of
21-92 yearsof age, although most participants were middle-aged
or older.

Additional details specific to program location, caregiving
conditions necessitating respite care, and respite care settings
discussed, are listed in Table 2.
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Table 2. List of geographic locations, caregiving conditions, and respite care settings of the 15 programs.

Detailed criteria Programs

Geographic locations

North America (United States only) programs (n=5) Program 1 [33,34]
Program 2 [11]
Program 3 [24]
Program 9 [35]
Program 14 [19,21]

Europe programs (n=7) Program 4 [12,28]
Program 5 [27]
Program 6 [30]
Program 7 [31,36]
Program 10 [20]
Program 11 [22,23]
Program 15 [25]

South America (Chile only) program (n=1) e Program 12[17,18]
Australia program (n=1) « Program 13[6]
Asia (Taiwan only) program (n=1) o  Program 8[26,29,32]

Caregiving populations

Older adults with chronic illnesses programs (n=8) Program 1 [33,34]
Program 3 [24]
Program 4 [12,28]
Program 7 [31,36]
Program 12 [17,18]
Program 13 [6]
Program 14 [19,21]
Program 15 [25]

General chronic conditions, age unspecified program (n=1) e  Program 11[22,23]
Children living with developmental disabilities programs (n=6) Program 2 [11]
Program 5 [27]
Program 6 [30]
Program 8 [26,29,32]
Program 9 [35]
Program 10 [20]

Respite care setting

In-home respite care programs (n=10) Program 1 [33,34]
Program 3 [24]
Program 4 [12,28]
Program 5 [27]
Program 9 [35]
Program 10 [20]
Program 11 [22,23]
Program 12 [17,18]
Program 13 [6]
Program 14 [19,21]

Respite day care access programs (n=7) Program 1 [33,34]
Program 4 [12,28]
Program 5 [27]
Program 9 [35]
Program 10 [20]
Program 13 [6]
Program 15 [25]
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Detailed criteria Programs
Short-term stay planning programs (n=4) «  Program 9[35]
«  Program 10 [20]
«  Program 11[22,23]
e  Program 13 [6]

Uses of Respite Care | CTs: Information-Sharing,
Recruiting and Training, and Coordinating Care

ICTs were explored for the following uses in respite care
services: (1) facilitating information-sharing with families and
care providers, (2) offering recruitment and training resources
for respite care providers, and (3) coordinating respite care
services. Most programs focused on 1 of these 3 uses of ICTs
for respite care, athough one publication explored ICTs for
both information-sharing and coordination [20]. Multimedia
Appendix 3 describes key findings for these ICT usesin more
detail.

ICTsfor Sharing Information About Respite Care
Services

In 4 of the programs (5/23 publications), the use of text and
video information about local respite care serviceswas explored
for supporting information-sharing with families and respite
care providers[6,12,20,28,35]. ICTs for information-sharing
included using televisions and remote controlsto share modules
about “Getting aBreak” [12,28]; and using websites [6,20,35],
social media[35], or telephone hel plines [6] to learn more about
local respite care services. However, 2 papers noted that for
information on respite care services, families often relied on
recommendations from their friends or clinicians, more than
they relied on ICTs like the internet [6,20].

ICTsfor Recruiting and Training Respite Care
Providers

Three programs (4/23 publications) used | CTsto support respite
care provider recruitment and training [11,30,31,36]. One
commentary briefly described the value of DVD materials for
recruiting providers to serve ethnically diverse families[30].
Another research program studied the effectiveness of using a
video-based training program to teach respite care skills to
volunteers[11]. This program reported a mean improvement
in the percentage of total correct responses on respite care skills
guestions after videotape training as between 35.5% and 47.6%,
depending on the size of the training group[11]. Two
publications described the creation of a CD and DVD training
program to teach respite care students and staff how to provide
high quality respite care services [31,36].

ICTsfor Coordinating Respite Care Services

Nine programs (15/23 publications) studied the uses of ICTs
for facilitating respite coordination [17-27,29,32-34]. Authors
noted that mobile devices with features, such as texting,
location-based tracking, and mobile payment options, could
improve the accessibility and flexibility of services by making
communication and scheduling between families, respite care
managers, and respite care providerseasier [19-21,26,29,32,35].
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Other programs explored the potential for ICTsto make service
planning more efficient. For instance, information-sharing
through interagency databases could improve service efficiency
by ensuring that agencies have up-to-date information on service
usage, to efficiently allocate their agencies’ resources [24,33,34].
Furthermore, several publications argued that ICTs, such as
computerized databases, geographic information systems (GIS),
and machine learning techniques, are often better at synthesizing
large amounts of data than humans are. Authors suggested that
these big data syntheses could be used for epidemiological
studies and to predict and plan for community healthinitiatives,
such as planning for different communities respite care
needs [22,23,25,27,34].

Design Consider ations: Designing for Trust by Using
Participatory Design Methods

Two key design considerations were noted across the research
programs: the importance of designing for trust in the respite
care services and their ICT platforms and the importance of
using participatory design methods for devel oping these ICTSs.

Designing for Trust in the Providers, Services, and
ICT Platforms

These ICT programs emphasized that for arespite care ICT to
be useful, end users had to trust in (1) the providers delivering
therespite care, (2) the service being facilitated by the platform,
and (3) the ICT platform itself.

Trust in the Competencies of the Providers

End users had to believe that respite care providers being
coordinated through arespite care ICT platform were competent
and safe. Trust in the providers could be facilitated by sharing
providers training experiences or institutional affiliations
through the coordination platform [17,18].

The authors also emphasi zed that the | CTs should provide basic
background information about the respite care service provider
and thefamily receiving care, such astheir care preferencesand
routines [17-19,21,26,29]. Easier communication with respite
care agencies and providers using mobile devices and texting
could further increasetrust in the reliability and safety of respite
care providers[17,19,21,26,29]. One program accomplished
thisthrough aquick check-in communication festureto facilitate
communication between the family caregiver and respite care
provider [19]. This program a so recommended using elements
of social matching (based on families' and providers' skills,
preferences, and demographic features) to match the family
with asuitablerespite care provider [21]. Another program used
the geo-location capabilities of ICTsto facilitate matching local
and available respite care volunteers with families nearby in
need of immediate respite care[32,37]. Other recommended
featuresto engender trust in the programs’ respite care providers
included background checks of respite care providers, training
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incommunity care ethics, and training in the fundamental skills
of providing personal care[17,18,24,26,32].

Trust in the Reliability of the Service

End users needed to trust that suitable respite care services could
be scheduled easily and reliably through the ICT platforms
[6,17,19,31]. ICT featuresto support such scheduling included
embedding the following features within the ICT platforms:
scheduling assistants, respite care to-do lists (with task
prioritization highlighted), lists of carereceivers persona habits
and family requirements for respite care services, and medical
case files [19,26,29,32]. Features to enable calendar sharing,
easy scheduling, and estimated arrival times also supported trust
by helping to enhance the reliability of the service[19,32].
Additionally, a few programs recommended embedding a log
feature to record respite care visit details and any additional
notes or concerns for the family or future care providers to be
aware of, to facilitate continuity of care[21,32].

Trustin the Data Privacy Standardsand Usability of the
Platform

Finally, end users had to trust in the data privacy standards and
usability of the platform. End users needed to trust that their
employees’ or families data recorded through the platform
would remain protected and confidential [17,19,26,27,29,32,34].
Features to engender trust in ICT platforms included login
modules that tracked where the sign-in occurred, and
information exchange portals monitored by program
administrators [21,26,29,32]. Two research programs suggested
that for synthesizing large data sets of clients to plan services
across respite care agencies, the patient or family datamust first
be deidentified [27,34]. End users also needed to trust that the
platform would be useful and easy to use. For instance, 1
program added the option to leave voice recording notes as
feedback, which was perceived as an easier input method than
expecting users to type in notes [37]. To facilitate ease of use,
the included programs particularly advocated the use of
participatory design methods to build platforms that end users
would trust.

Using Participatory Design Methodsto Build Usable
and Trusted Platforms

The importance of designing ICTs with and for the end users
(ie, family caregivers, patients or care receivers, or health care
managers) was either stated explicitly in the papersor implicitly
in the methods of including end users from the study
onset [12,17,19,27,29,31-34,36]. A user-centered approach was
explicitly usedin 2 of theresearch programs [12,19,28]. Iterative
testing with end users was implemented by at least 2 programs,
toensurethat ICT platforms met end users’ needs [12,28,33,34].

A participatory approach was also evident in the designers
consideration of the users comfort and ease with the
technologies. Familiarity with the technology corresponded
with end users' willingness to use a new ICT for supporting
respite care services[17,20,28]. One program suggested that
older adults and family caregiverswould bewillingtouseICTs
that they perceive to be helpful to them, such astelevision sets,
remote controls, and telephone technologies to provide
information and support on local respite care services[28].
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Similarly, Foley [27] concluded that for GISto be beneficia to
health care planners, the planners must have a basic knowledge
of GIS capabilities. The authors suggested that if ICTs are
developed using tools that are less familiar to the end users,
then developers should expect to spend additional time and
resources to appropriately and efficiently train these service
users[27,33,34].

However, while user-centered design and partnerships were
emphasized, only 1 of the publications discussed participation
by patients [28]; most of the 15 ICT programsfocused on family
caregivers, respite care providers, and respite care managers as
the end users.

Implementation Consider ationsfor RespiteCarelCTs

In addition to offering ICT design considerations, the 15
programs aso offered considerations for successfully
implementing the ICT platforms once they were devel oped.
Specifically, the programs highlighted the importance of
complementarity, timing, and promation of respite care ICTs,
to support ICT uptake.

Considering Complementarity of the | CTsWith
Existing Services

Authorsand participants noted that the | CTs being implemented
should be designed to complement existing in-person respite
care services, rather than to replace these
services[6,11,12,17,20,21,27]. Several publications suggest
that ICTs should facilitate, not replace, in-person contact with
health care providers[6,17,20]. Similarly, Abarcaet al [17] and
Campos-Romero et al [18] noted that initial face-to-face
meetings between volunteer respite care providers and families
might be needed before these end users would be comfortable
using the ICT to further coordinate respite care.

Considering Timing and Family Readiness for
Implementing the ICTs

Timing was an important factor infamily caregivers' willingness
touse ICTsfor respite careinformation and services [6,20,28].
McSwiggan et a [20] and Hanson et a [28] highlighted that
the success of ICTsfor accessing respite care depended on the
caregiver's stage of caregiving. For instance, at the early crisis
stage of accepting the need for respite care, most caregivers
relied on their social networks; they did not typically use ICTs
or the Internet to find respite care information [20]. As they
became more settled into their roles, caregivers also became
more open to using ICTs [20]. Therefore, ICT developers must
not only create the tool, but also assess when end users, such
asrespite care managers or familiesthemselves, are most likely
to be amenable to adopting the ICTs into their routines.

Considering Promotion Strategiesto Raise Awar eness
for Respite Careand thelCTs

Efficient promotion of novel services was also essential for
addressing families' needs for respite care and diminishing the
burden of navigating ICT-based services[6,20]. The authors
shared that when accessing respite care, caregivers often felt
guilty or conflicted about needing these services, causing them
to delay their search until acrisis occurred [6,20,21,28,31,36].
Once caregivers finally sought respite care, some found that
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adequate, flexible assistance was often difficult to find or
unavailable [20,31]. Phillipson et al [6] concluded that launching
a new ICT service was insufficient for supporting family
caregivers and care receivers; frequent promotional strategies
by the respite care services and primary health care providers
are necessary when new |CTs are devel oped, to raise awvareness
of theserespite care ICTsamong familiesand care providers[6].
Such promotional strategies should include devel opers sharing
the ICT links or platforms with families and health care
providers; cliniciansreminding familiesat regular primary care
checkupsthat respite care services are available in their region;
and clinicians reminding families that respite care services can
improve both caregiver and patient well-being [6,20]. These
strategies for promoting novel respite care services should be
implemented as early in the caregiving journey as possible, so
that families are made aware of resources before a crisis
occurs[6,21].

Discussion

Overview

This scoping review analyzed 23 papers exploring how ICTs
can support the provision of respite care services, providing a
foundational map of the literature on respite care ICTs. The
following discussion will compare our results to findings in
related literature on | CTsfor supporting other community health
services. We will aso discuss implications for future health
care strategies and research on respite care ICTSs.

ICT Usesin Related Caregiving Services

Our scoping review found that ICTs can be used to support
information-sharing about local respite care services with
families and care providers, helping to raise awareness of
existing services. Similarly, a cross-sectional questionnaire
study of |CT-mediated support for family caregiversinthepaid
workforce found that 76.8% (86/129) of caregivers reported
that access to information through the Internet about family
caregiving support services was very valuable to them [38].
Another scoping review on ICT and non-ICT support for
employed family caregivers also found that ICTs can be used
to support information-sharing on caregiver supports like
respite [39]. Therefore, our results add to the growing body of
knowledge that ICTs may be particularly beneficia for
supporting family caregivers by making information on respite
care services more accessible.

ICTs can also support the building of caregiving skills, by
offering more flexible and remote training structures than
in-person training allows for. For example, ICTs, such as
e-learning platforms and SM S text messaging have been found
to be useful modalitiesfor offering health care provider training
in palliative care skillsand supporting knowledge retention [40].
Thus, our results show that ICTs can be used for respite care
skills training aligned with previous work in this area.

Finally, our review found that a common use of ICTs was for
facilitating respite care coordination. Other researchers have
also argued that |CTs can be used to support family caregiving
by facilitating the coordination of caregiving support
services [39,41]. Coordination support for home care nursing
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include easy SMS text messaging or calling members of the
care team, aswell as storing information on the care receiver’'s
health care status and caregiving support needs. Thisinformation
could then be accessed digitally by new health care providers
using secure ICT platforms[39]. Spann et a [39] did not
mention the coordination of respite care directly in this context,
but their results are likely transferred to the coordination of
respite care services, which are a specific type of home care
service. Furthermore, Andersson et a’s [38] study of ICT- and
non-|CT-mediated caregiver supports found that family
caregivers valued having assistance with planning and care
coordination; yet, 79.4% of respondents did not receive such
support from their care teams. Combined, our review and these
other studies highlight the potential benefits of using ICTs to
share information, provide training, and coordinate services to
better support family caregiving.

Design and Implementation Consider ationsfor Related
ICTsand Services

Design considerations for respite care ICTs identified in this
study emphasized the need for trust, as well as the need for
participatory design methods. Without trust in the respite care
services, providers, and ICT platforms, family caregivers will
not use the available resources[4,41,42]. In a recent scoping
review on the challenges of using ICTs to support family
caregiving, Hassan [43] concluded that facilitating trust in ICT
was an important factor for successful ICT deployment. Trust
in an ICT platform could be facilitated in a variety of ways,
such as by working with end users and medical experts to
co-design the ICTs, by teaching these end users how to assess
the quality of health care ICTs, and by integrating the ICTswith
complementary nondigital interactions (eg, face-to-face
meetings) [43]. Furthermore, without participatory design
methods, ICTs may be designed that do not actually meet the
needs of family caregivers, health care workers, and care
receivers, or that are not easy and efficient for these end users
to use [8,43]. Thus, the conclusions of our scoping review on
the importance of designing for trust with end users, and of
using participatory design methods when designing respite care
ICTs, are corroborated by external literature on ICTs for
supporting caregiving.

Our review also found that if ICT developers did not plan for
successful implementation within the existing hedth care
context, well-designed | CTs might also not betaken up. Authors
warned that ICT implementation was likely to fail for three
reasons. (1) the ICT did not complement existing services, (2)
it was not introduced to families at the appropriate times, and
(3) it was inadequately promoted to existing services and
families. Three other reviews on ICTs to support family
caregiving also concluded that ICTs should complement, not
replace, face-to-face services because families often feel that
they uniquely benefit from face-to-face interactions with
caregiving peers and health care teams [8,39,43]. Furthermore,
respite care support, including ICT-based respite care tools,
must be frequently promoted to family caregivers for early
uptake, so that families have respite care resources in place
before caregiving crises [1,39]. For ICTsto support these health
care services, they must also be implemented with strategiesto
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raise awareness of these programs among clinicians, families,
and other stakeholders[43].

These design and implementation findings also speak to the
importance of clinical-academic partnerships in ICT
development for respite care [44]. Clinicians know that family
caregivers and patients need more flexible and efficient respite
care services[1,3]. Nurse clinicians can inform the design of
complementary and useful ICT supports, which these clinicians
can then promote with families and colleagues in their
practices [43,44]. Furthermore, clinicians are best placed to
assesstiming and promotion of servicesthat might help families.
Clinicians should regularly update their knowledge of existing
respite ICTs for families, frequently assess families' readiness
for such services, and regularly promote these services [2,39].

FutureResearch Opportunitiesfor RespiteCarelCTs

Thereislimited but promising research on ICTsin respite care,
as evidenced by the inclusion of only 23 papers despite our
expansive search. Several of the papers touched on the same
ICT respite care programs as other papers, with only 15 unique
programs discussed. The studies often had small sample sizes
and no control groups, asthey were focused on ICT design and
brainstorming with participants, rather than on conducting
rigorous evaluations of the effects of ICT programs on respite
care service outcomes. Such outcomes could include effects on
caregiver and patient quality of life, service efficiency, or
cost-effectiveness. Future research should not only describethe
potential of ICTs to support respite care services but also
evaluate the effectiveness of these programs in doing so.

Furthermore, ICTs have the potential to synthesize massive
amounts of data. Yet, littlework has been doneto dateto explore
the potential of computerized data science tools (eg, GIS,
machine learning) to facilitate the accessibility and delivery of
respite care services using large health care data sets. Other
technology evidence gaps in the academic literature include
limited discussions of the potential of social mediato support
respite care information-sharing, training, and coordination;
and little discussion of the use of ICTs for remote notification
reminders of existing services. Given theimportancethat family
caregivers placed on learning about respite care services from
their peers and cliniciansidentified in our review [6,20], social
media platforms may be important sources of peer-to-peer
learning about caregiving support services[40]. Additionally,
there was no discussion of ICT use for reminding families of
available respite care services, such as using app notifications
to remind families about the importance of beginning respite
care services early in the caregiving role or to notify families
of new respite servicesin their regions. Future research should
build on these worksto rigorously design and test the feasibility
of smartphone apps for improving direct respite care
coordination.

Finaly, the participant demographics were relatively
homogenous—the average age of included participants was
often over 50 yearsand mostly focused on ICT support services
to caregivers of aging adults. |CTs should be explored for their
potential to support other specialized forms of respite care
services, such as supporting families coping with cancer
diagnoses, or families of younger adults with severe mental
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health challenges. Future research should consider the different
perspectives of younger caregivers and care receivers and who
will be using ICT-facilitated caregiving support services for
many years to come [18,45,46]. Furthermore, only 1 program
discussed care receivers as the participants or end users. For
respite care |CT research to betruly user-centered in the designs
and implementations, the perspectives of patients and care
receivers should be included, aswell [41,43,47,48].

Strengthsand Limitations

This review adhered to the most recent JBI scoping review
methodology [14], and it was conducted across 6 library
databases, allowing for abroad search and inclusion of relevant
papers. Due to time and resource constraints, and several
iterations of the protocol, we did not submit a protocol for this
scoping review for publication [14]. However, we did submit
a PRISMA checklist to support the rigor of our methods
(Multimedia Appendix 1).

The original search was conducted in October 2019, and fully
updated across the 6 databases in January 2022, making the
comprehensive search for this review just over 1 year. The
January 2022 search only returned 1 new manuscript. In
February 2023, an abbreviated search was conducted across
MEDLINE (through OVID), and limited to publications since
January 1, 2022, using thefollowing subject headings and search
terms. (exp respite care/OR respitetw,kf) AND (exp
technology/OR (info* and communication* technolog*).tw,kf
OR digital health.tw,kf). In MEDLINE, this search retrieved 4
references, none of which met the inclusion criteria We
conducted a similar search across CINAHL, and none of the
retrieved references were eligible. Given these results and the
limited resources of our team, we decided it would not be
beneficial to reupdate the entire search.

The focus of this review on the academic literature means that
the results of the included papers are evidence-based, reducing
some of the risks of trandating the conclusions of this review
to clinical settings. However, by only searching academic
databases, we may have missed uncatalogued but rel evant gray
literature (such as policy documents, or existing respite care
smartphone apps). A forthcoming app store search study by our
research team will help to address the latter limitation [49].
Finaly, by keeping the search focused on the concept of
“respite,” we may have missed literature that included respite
but that was categorized under broader concepts, such as
“palliative care” or “home care.” However, other systematic
reviews on ICTsfor palliative care [40,50] and ICTs for home
care[8,51] have previoudy been conducted, offering
complementary knowledge syntheses to this scoping review.

Conclusions

This scoping review study adds to the bodies of academic
literature on respite care services and ICTs by being the first
study to offer an overview of the intersection of these 2 areas.
This review establishes that there is limited but promising
research on the potential uses of ICTsto support the provision
of in-person respite care, by facilitating information-sharing,
coordination, and training. However, for such ICTs to be
successfully launched, they must be co-designed to engender
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trust, and they should be implemented with consideration for
contextual concerns like complementarity, timing, and
promotion. Additional research should be conducted to advance
these conclusions and build ICTsfor servicesthat are designed

Castro et al

the respite care organizations that serve these families. Patients
and family caregivers want more flexible, trusted, and efficient
respite care services, further research in thisarea should devel op
respite care ICTsto fulfill these needs.

with and for families needing respite care services, aongside
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Abstract

Background: Although mobile health (mHealth) apps for both health consumers and health care providers are increasingly
common, their implementation is frequently unsuccessful when there is a misalignment between the needs of the user and the
app’s functionality. Nurses are well positioned to help address this challenge. However, nurses’ engagement in mHealth app
development remains unclear.

Objective: Thisscoping review aimsto determine the extent of the evidence of the role of nursesin app devel opment, delineate
devel opmental phasesin which nursesareinvolved, and to characterize the type of mHealth apps nursesare involved in devel oping.

Methods: We conducted a scoping review following the 6-stage methodol ogy. We searched 14 databasesto identify publications
on therole of nursesin mHealth app devel opment and hand searched the reference lists of relevant publications. Two independent
researchers performed all screening and data extraction, and a third reviewer resolved any discrepancies. Data were synthesized
and grouped by the Software Development Life Cycle phase, and the app functionality was described using the IMS Institute for
Healthcare Informatics functionality scoring system.

Results. The screening process resulted in 157 publications being included in our analysis. Nurses were involved in mHealth
app development across all stages of the Software Development Life Cycle but most frequently participated in design and
prototyping, requirements gathering, and testing. Nurses most often played the role of evaluators, followed by subject matter
experts. Nurses infrequently participated in software development or planning, and participation as patient advocates, research
experts, or nurse informaticists was rare.

Conclusions:  Although nurses were represented throughout the preimplementation development process, nurses' involvement
was concentrated in specific phases and roles.

(JMIR Nursing 2023;6:e46058) doi:10.2196/46058
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Introduction

Background

More than 350,000 mobile health (mHealth) apps are available
in major app stores worldwide, including medical, health care,
and fitness apps[1]. Although thereis no standardized definition
of mHealth, it broadly refersto health care supported by mobile
and wireless devices to déliver, educate, and exchange health
careinformation and monitor and promote health conditions or
behaviors [2-4]. Many of these apps are focused on condition
management, such as mental and behavioral health disorders,
diabetes, and heart and circulatory system conditions [1]. One
survey of American adultswho had used an mHealth app found
that approximately 70% of them had used it to keep track of
their health, 39% to obtain health information, and 25% to share
health information with their providers [5]. A Pew Research
Center study reported that 62% of smartphone users used their
devices to gather health-related information [6], and 90% of
physicians used smartphones at work to access el ectronic health
records, communicate with their team, reference information,
or managetheir schedule[7]. Similar to physicians, many nurses
use apps for professional purposes[8].

Despitethe ubiquity of mHealth appsfor health care consumers
and providers, health information technology implementation
isfrequently unsuccessful [9]. Previous research hasfound that
apps may not align with end-user behavior and organizational
needs, essentially showing a mismatch between how the app is
designed to function and how the intended end user expects it
towork [10-12].

Nurses are uniquely positioned to help address the challenge of
thismismatch. The American Nurses Association Code of Ethics
for Nurses includes multiple provisions emphasizing the
centrality of the patient in health care, stating that “[t]he nurse's
primary commitment is to the patient” and that “[t]he nurse
promotes, advocates for, and protects the rights, health, and
safety of the patient” [13]. Integrating nurses as product
development team members brings this patient-centered
perspective to the development process. It has the potential to
create apps that contain validated, current evidence-based
health-related content that is meaningful to end users. Nurse
informaticists, in particular, can ensure that the usability and
features of the app are relevant for al end users and are
incorporated into clinical workflows, leveraging interoperability
standards [14].

Despite this potential, the extent to which nurses are involved
in al aspects of the development process remains unclear. A
thorough understanding of the role of nurses in mHealth app
development is critical for several reasons. The first and most
essential is that nursing professionals represent the largest
segment of the health care workforce, spend the most timewith
patients, and coordinate all aspects of patient care[15]. Previous
research has found that physicians in the intensive care unit
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spend 15% to 18% of their time with patients, whereas nurses
in the same study spent 33% of their time in patient rooms and
an additional 11% to 12% of their time directly outside patient
rooms [16]. A longitudinal study of hospital nurses found that
nurses spend 37% of their time with patients, and that direct
care, indirect care, medication management, and communicating
with other health professionals consumed >76% of the nurses
time[17]. Therefore, nurses have aholistic view of health care
processes and are keenly aware of what problems need to be
solved.

Objectives

To better understand nurses’ role in mHealth app development,
this scoping review aimsto determine the extent of the evidence
regarding the role of nursesin app development and describe
the apps nurses are involved in developing by answering the
following research questions: (1) what role or roles do nurses
perform in mHealth app development? (2) in what phases are
nurses involved in mHealth app development? and (3) what
type of apps are nursesinvolved in developing?

Methods

Overview

A scoping review was sel ected as the appropriate methodol ogy,
as the objectives of the project were to determine the extent of
the evidence and to identify gapsin the existing literature, both
of which were identified by Arksey and O’ Malley [18] as the
rationale for a scoping review [18]. This review followed the
6-stage methodology proposed by Levac et a [19]: (1)
identifying the research question, (2) identifying al relevant
publications, (3) selecting studies using inclusion and exclusion
criteria, (4) charting the data to be extracted from each study,
(5) synthesizing the data, and (6) reporting results. As the
research questions of interest are described in the Objectives
section, the Methods section will outline stages 2 to 5. The
protocol for this scoping review wasregistered in Open Science
Framework [20].

Identifying Relevant Publications

We conducted an extensive search combining natural language
and controlled vocabulary searching to capture the concepts of
mHealth, app development, and nurses. We defined an mHealth
app as a portable device that must interface with a patient or
consumer and facilitate the information and data collection and
delivery. It may interface with sensors, wearables, or cameras
and may be connected to theinternet. It includes health-related
data and may assist with clinical decision-making. We defined
app development as 1 of the first 5 phases of the Software
Development Life Cycle (SDLC): planning, gathering
requirements, design and prototyping, software development,
and testing [21]. Planning includes allocating resources,
scheduling the project, and determining costs. Requirements
gathering engages subject matter experts (SMEs), technology
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specialists, and others to understand the necessary elements of
the tool. Design and prototyping involve rapid preliminary
prototyping to identify possible technical solutions. Software
development advances the app from prototype to functional
software. Finally, testing before deployment ensures that the
app is fully operational and ready to be implemented in
production. We chose to focus on these preimplementation
phases of development, as nurses’ roles in implementation and
adoption have been more fully explored in previous systematic
reviews [22-24]. Health care providers included all licensed
nurses, thosein training to become nurses, subject matter nurse
experts and health information technology nurse experts.

A librarian conducted the search across 14 databases: CINAHL
viaEBSCO, Cochrane via Wiley, Compendex via Engineering
Village, Education Source viaEBSCO, EmbaseviaOvid, ERIC
via EBSCO, Glaobal Index Medicus, Google Scholar, |IEEE
Xplore, MEDLINE via Ovid, PsycINFO via Ovid, PubMed,
Scopus, and Web of Science Core Collection. The selected
databases were chosen to represent an array of subject areas,
including nursing, medicine, psychology, psychiatry, education,
computer science, and engineering. Broad, multidisciplinary
databases, such as Clarivate's Web of Science Core Collection,
Elsevier's Scopus, and Google Scholar, were selected because
of their coverage of nonarticle research outputs, such as
conference papers and abstracts. A complete search strategy is
presented in Multimedia Appendix 1. No restrictions were
placed on the language, geography, or study design. The search
was restricted to items published since 2016 to focus on the
most recent developments in this field. The search was
conducted in April 2021 and was updated in April 2023. To
ensure that no potentially relevant studieswere overlooked, we
also hand searched the reference lists of the included
publications. The results were compiled and deduplicated in
EndNote (Clarivate).

Selecting Studies

Items were first reviewed as titles and abstracts, followed by a
full-text screening phase. A total of 2 independent researchers
reviewed every item using Rayyan, a web-based tool that
facilitates screening [25]. During the initial piloting phase,
discrepancies were discussed as a group to establish a shared
understanding of criteriaand aims. Following thisinitial phase,
a third researcher resolved discrepancies. We excluded
publications that did not include an mHealth app, did not
reference nurseinvolvement, did not include one of the rel evant
SDLC phases, or were published before 2016. We excluded
review papers, including systematic reviews, and papers
describing or reviewing previously developed apps. These
exclusion criteria were used during the project’s title-abstract
screening and full-text screening phases. Items retrieved through
hand searching followed the same screening process and used
the same inclusion and exclusion criteria. During the full-text
screening phase, reasons for exclusion were recorded and
reported in aPRISMA (Preferred Reporting Itemsfor Systematic
Reviews and Meta-Analyses) diagram.

Charting the Data

A total of 2 reviewers extracted data from each article into
REDCap (Research Electronic Data Capture; Vanderbilt
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University), a secure web-based data capture and management
platform [26]. We used this platform to gather the following
data: the SDL C phase or phasesincluded in the publication, the
role of the nursein any of the phases, details regarding the app,
and bibliographic details of the publication. Details regarding
the app included the primary and secondary users, meaning the
intended audience and other individual swho could engage with
the app such as for data entry; the functionality of the app; the
version of the app; and the condition or purpose of the app. The
app’s functionality was identified using the IMS Institute for
Healthcare Informatics functionality scoring system [27], a
well-established scalefor functionality assessment [28-30]. The
IMS Ingtitute for Healthcare Informatics functionality scoring
system consists of 7 main categories and 4 subcategories, and
the overall functionality score, between 0 and 11, is calculated
by summing the scores across individual items, where 1
indicates presence and O indicates absence. Where the
publication was in alanguage not spoken by the research team
members, Google Trandate was used to create an
English-language trandation, as Google Translate had been
previously found to have a high level of accuracy when used to
facilitate data extraction in evidence synthesis [31].

Synthesizing the Data

After data extraction was completed, the findings were
summarized according to the 3 research questions. Descriptive
statistics were used to assess the frequency of roles, phases
according to the SDL C, and the co-occurrence of specific roles
and phases. The summary of the description of the appsincluded
the IMS functionality, the condition of interest or purpose of
the app, the primary and secondary users, the version of the
app, and whether technical or content standards were used
during the development of mHealth apps.

Results

Overview

We retrieved 5483 items through database searching, 2492
(45.45%) of which were duplicates, resulting in 2991 (55.55%)
items being screened at the title-abstract level. Following the
title-abstract screening, 11.03% (330/2991) of the items were
reviewed in full text, leading to 4.88% (146/2991) of
publications that met the inclusion criteria [32-176]. Hand
searching of referencelistsidentified additional 8.5% (11/130)
of publications [177-187], resulting in 2.8% (157/5613) of
included publications. There were 0.4% (22/5483) of itemsin
thetitle-abstract screening phase that could not be retrieved for
full-text screening through the resources available via any of
the ingtitutions or viainterlibrary loans. Reasons for exclusion
are presented in Figure 1.

The characteristics of the included studies are summarized in
Table 1. Of the 157 included publications, 132 (84.1%) either
described usability testing or were origina research papers
[32-4951,52555653-6567-75,77-81,8385-87,89-107,110,112-117,119-124
,126,129,130,132-134,136,133,140-145,147-160,162-169,171-173175-187).

Of the 157 publications, 8 (5.1%) were conference abstracts
[76,82,125,137,161,170,174,188], 7 (4.5%) were case reports
[84,108,111,118,127,128,146], and 3 (1.9%) were commentaries
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or editorials [66,88,135]. The remaining publications (7/157,
4.5%) were protocols or descriptions of theoretical frameworks
[50,53,54,57,109,130,139]. A total of 34 countries were

United States (26/157, 16.6%) [33,38,41,42,44,47,54,
57,66,68,69,71,76,81,89,97,102,103,107,113,121,132,160,164,
170,181], South Korea (10/157, 6.4%) [56,58,101,105,

represented in the publications, most frequently Brazil (29/157, 118,133,149,156,180,184], and China (9/157, 5.7%)
18.5%) [36,37,40,45,48,60,61,65,70,83,87,114,115,117,120, [90,95,110,127,167,172,173,176,186].
134,136,138,142,143,152-154,157,163,165,177,182,183], the
Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram. mHealth: mobile health.
[ Identification of studies via datab and regi } [ Identification of studies via other methods ]
—
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ﬁ‘:’;gj"‘;;’;f;"j:‘l"g]’";';":"[f:;?‘ screening: searching of reference lists
Gletal ndax Madieus (1=109), Gesgla Duplicate records removed (n=130)
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Table 1. Characteristics of the included studies.

Study, year Publication type or Condition or purpose of app  Development phaseor  Nurse'sroleor roles IMS Institute for
study design (country)  (primary user group or phases described during development  Healthcare Infor-
groups) maticsfunctionali-
ty score (0-11)
Abbasi et a [32], Usability testing (Iran)  pedication dosage or ICU? Requirementsand de-  Evaluator and infor- 1
2023 (nurse) sign and prototyping mant or SMEP
Achury Saldafiaeta  Research (Colombia)  Heart failure (client or pa- Design and prototyping Evaluator 5
[145], 2021 tient) and testing
Adib et al [33],2022 Usability testing (Unit- Pediatric transplantation Planning, requirements, Evaluator and infor- 7
ed States) (caregiver) designand prototyping, mant or SME
software development,
and testing
Alexandrou etal [34], Research (Sweden) Childhood obesity prevention Requirementsand de-  Evaluator and infor- 5
2021 (caregiver) sign and prototyping mant or SME
Alhodaib et a [35], Usability testing (Unit- Diabetes or chronic kidney Requirements, design  Evaluator and infor- 7
2020 ed Kingdom) disease (nurse and nonnurse  and prototyping, and mant or SME
provider) testing
Alveset al [36], 2021 Usability testing Sexual violence care (nurse  Requirementsand de-  Evaluator and infor- 3
(Brazil) and nonnurse provider) sign and prototyping mant or SME
Alveset a [37], 2022 Usahility testing COVID-19 (nurse) Requirements, design  Evaluator and infor- 2
(Brazil) and prototyping, and mant or SME
testing
Andersonetal [38], Usahility testing (Unit- Oncology (patient) Testing Research expert, pa- 7
2021 ed States) tient advocate, and
distributor
Andrades-Gonzalez ~ Research (Spain) Stroke (caregiver) Requirementsand de-  Evaluator, informant 2
and Molina-Mula sign and prototyping or SME, and re-
[39], 2022 search expert
Araujo et al [40], Usability testing Neonatal care or NICU® Requirementsand test- Evaluator and infor- 5
2019 (Brazil) (nurse) ing mant or SME
Aronson et a [41], Usability testing (Unit- Neonatal care (caregiver) Requirements, design  Evaluator and infor- 5
2021 ed States) and prototyping, soft-  mant or SME
ware development, and
testing
Athilingam et a [42], Research or usability = Heart failure (client or pa- Designand prototyping Content developer, 2
2016 testing (United States)  tient) and software develop-  designer or creator,
ment evaluator, and re-
search expert
Austinetal [43],2022 Usability testing Oncology (client or patient)  Requirements, design  Informant or SME, 8
(Netherlands) and prototyping, and patient advocate,
testing and evaluator
Awan et a [44], 2018 Usability testing (Unit-  gHyRY documentation (nurse) Testing Evaluator 5
ed States)
BarbosadelLiraeta Researchor usability  Older adults care (caregiver) Designand prototyping Content developer, 2
[45], 2020 testing (Brazil) and testing designer or creator,
and evaluator
Barroset al [177], Research (Brazil) Consciousness level assesss  Designand prototyping Evaluator and infor- 1
2019 ment (student nurse) and testing mant or SME
Bendaet al [46], 2022 Usability testing Population health surveillance  Requirementsand de-  Evaluator and infor- 3
(Myanmar) (nurse) sign and prototyping mant or SME
Berg et al [47],2021 Research (United Medication errors (nurse) Testing Research expertand 4
States) evaluator
Bonifacioet al [48], Research (Brazil) COVID-19 (client or patient) Requirements Evaluator 1
2021
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Study, year

Publication type or

Condition or purpose of app

Development phase or

Nurse'srole or roles

IMS Institute for

study design (country)  (primary user group or phases described during development  Healthcare Infor-
groups) matics functionali-
ty score (0-11)
Bootsman et al [49], Usability testing Lower back posture (nurse Requirements, design  Evaluator and infor- 5
2019 (Netherlands) and nonnurse provider) and prototyping, soft-  mant or SME
ware development, and
testing
Bargsund et a [178], Research (Norway) Mental health or oncology Requirements, software Evaluator and infor- 7
2018 (client or patient) development, and test- mant or SME
ing
Borycki et a [50], Theoretical framework Nursing education (nurse, Planning and require-  Informantor SME N\ Re
2016 (Canada, Australia,and nonnurse provider, and stu-  ments
Finland) dent nurse)
Broderick et a [188], Abstract (Ireland) Pediatric hematology or oncol- Reguirements, design  Content developer 2
2016 ogy (caregiver and nurse) and prototyping, soft-  and informant or
ware development, and SME
testing
Buinhaset a [51], Usability testing (Portu-  Type 2 diabetes (client or pa- Designand prototyping, Evaluator and pa- 7
2019 ga) tient) software development, tient advocate
and testing
Calvillo-Arbizueta  Usability testing Chronickidney disease (care- Requirements, design  Evaluator and infor- 9
[52], 2019 (Spain) giver, client or patient, nurse, and prototyping, soft-  mant or SME
and nonnurse provider) ware development, and
testing
Castroet al [53],2022 Protocol (Canada) Palliative care or oncology Requirementsand de-  Evaluator and infor- NR
(caregiver) sign and prototyping mant or SME
Chalelaet a [54], Protocol (United States)  Breast cancer (client or pa- Requirements Informantor SME ~ NR
2021 tient)
Chavez et a [55], Usability testing (Mexi- Alzheimer diseaseand demen- Requirements, design ~ Evaluator and infor- 4
2019 C0) tia (nurse, nonnurse provider, and prototyping, and mant or SME
and other) testing
Cho and Lee[56], Research or usability ~ Surgical safety (client or pa-  Requirements, design ~ Content developer, 2
2017 testing (South Korea)  tient) and prototyping, soft-  designer or creator,
ware development, and  evaluator, informant
testing or SME, distributor,
and research expert
Choi et a [57], 2018 Theoretical model Breast cancer or pain (client  Designand prototyping Content developer 4
(United States) or patient) and testing and designer or cre-
ator
Choi et a [58], 2021 Usability testing (South  Coronary artery disease Requirementsand de-  Content developer, 6
Korea) (client or patient) sign and prototyping evaluator, and infor-
mant or SME
Costaet d [59], 2021 Usability testing (Portu- Nursinghomecare (nurseand  Requirements Informantor SME 7
gal) nonnurse provider)
Cruz eta [60],2021 Usability testing Breast cancer (client or pa- Designand prototyping Evaluator and infor- 5
(Brazil) tient) mant or SME
daSilvaet a [61], Usability testing Blood donation (client or pa-  Requirements Evaluator and infor- 4
2021 (Brazil) tient) mant or SME
deDicastilloet a Research or usability ~ Surgery (client or patient and  Testing Evaluator 5
[62], 2019 testing (Spain) nurse)
deDioset a [63], Usability testing HIV (client or patient) Requirementsand de-  Evaluator and infor- 7
2022 (Spain) sign and prototyping mant or SME
de Jong et a [64], Research or usability  Inflammatory bowel disease  Requirements, design ~ Evaluator and infor- 9
2017 testing (Netherlands) (client or patient, nurse, and  and prototyping, and mant or SME
nonnurse provider) testing
de Sousaet a [65], Usability testing Heart failure (client or pa- Design and prototyping Evaluator 2
2022 (Brazil) tient)
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Study, year

Publication type or

Condition or purpose of app

Development phase or

Nurse'sroleor roles IMS Ingtitute for

study design (country)  (primary user group or phases described during development  Healthcare Infor-
groups) matics functionali-
ty score (0-11)
DeLemos[66], 2017 Briefs, commentaries, Brain and nervous system Software development  Not specified 3

Derksen et al [67],
2021

Dodson and Layman
[68], 2022

Dodson and Layman
[69], 2023

Duarte and Mandetta
[70], 2022

Durham et d [71],
2023

Dirr et a [72], 2020

Ehrler et al [73], 2019

Ehrler etal [74], 2021

Ekstedt et a [75],
2021

El-Jawahri et a [76],
2018

Elsayed Rashed et a
[77], 2022

Elsbernd et d [78],
2018

Escalada-Hernandez
[79], 2019

Esteveset a [80],
2019

Feldman et a [81],
2022

Fernandez-Ortega et
al [82], 2018

Ferreiraet a [83],
2021

Ferruaet a [84], 2020

Firdaus et al [85],
2022

and editorials (United
States)

Usability testing
(Netherlands)

Usability testing (Unit-
ed States)

Usability testing (Unit-
ed States)

Usability testing
(Brazil)

Research (United
States)

Usability testing (Ger-
many)

Research or usahility
testing (Switzerland)

Research and usability
testing (Switzerland)

Usability testing (Swe-
den)
Abstract (United States)

Research (Egypt)

Usability testing (Den-
mark)

Usability testing
(Spain)

Usability testing (Portu-
gal)

Usability testing (Unit-
ed States)

Abstract (Spain)

Usability testing
(Brazil)

Case report (France)

Research and usability
testing (Malaysia)

diseases (nurse)

Smoking cessation or pregnan-
cy (client or patient)

Pharmacogenomicsor oncolo-
gy (nurse)

Pharmacogenetics (nurse)

Pediatric oncology or stem
cell transplantation (caregiver
and client or patient)

Bladder exstrophy-epispadias-
cloacal exstrophy complex
(caregiver and client or pa-
tient)

Patient transfer safety (nurse)

Bedside care (nurse)

Emergency department pa-
tient management (nurse and
nonnurse provider)

Chronic disease or older
adults' care (client or patient)

Acute myeloid leukemia
(client or patient)

EHR (student nurse)

Pediatric oncology (client or
patient)

Medical devices (nurse and
nonnurse provider)

Nursing home care (nurse and
nonnurse provider)

Immunizations or pediatric
transplantation (caregiver and
client or patient)

Chemotherapy-induced nau-
sea and vomiting (client or
patient and nurse)

Nursing education (nurse)

Oral cancer (client or patient
and nurse)

Diabetes (client or patient)

Requirements and de-
sign and prototyping

Design and prototyping

Design and prototyping

Design and prototyping

Requirements

Planning, requirements,
and testing

Requirements, design
and prototyping, and
testing

Requirements and de-
sign and prototyping

Requirements and de-
sign and prototyping

Requirements and de-
sign and prototyping
Planning, requirements
and design and prototyp-
ing

Planning, requirements
and design and prototyp-
ing

Requirements, design

and prototyping, and
software development

Planning, requirements,
and testing

Planning, requirements,
and design and prototyp-
ing

Testing

Planning, requirements,
and testing

Planning, requirements,
and design and prototyp-
ing

Planning and design
and prototyping

Evaluator and infor- 5
mant or SME

Evaluator 4

Informantor SME 4

Evaluator 2

Research expert 2

Designer or creator, 6
informant or SME,
and evaluator

Evaluator and infor- 4
mant or SME

Evaluator and infor- 3
mant or SME

Evaluator and infor- 7
mant or SME

Not specified 2

Evaluator and infor- 3
mant or SME

Content developer 7
and designer or cre-
ator

Evaluator and infor- 2
mant or SME

Evaluator and infor- 5
mant or SME

Informantor SME 6

Evaluator NR

Evaluator and infor- 2
mant or SME

Evaluator and infor- 9
mant or SME

Evaluator and infor- 2
mant or SME
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Study, year

Publication type or
study design (country)

Condition or purpose of app

(primary user group or
groups)

Development phase or
phases described

Nurse'sroleor roles
during development

IMS Ingtitute for
Healthcare Infor-
maticsfunctionali-
ty score (0-11)

Flohr et al [86], 2018

Franco et a [87],
2022

Fraser [88], 2018

Galimoreet a [89],
2022

Geo et d [90], 2020

GarneHolmet al [91],
2017

Given [92], 2017

Gortz et al [93], 2023

Grover et a [94],
2020

Guo et a [95], 2022

Gutiérrez-Puertaset al
[96], 2021

Harteet a [179], 2017

Herbert et al [97],
2021

Hjorth-Johansen et a
[98], 2022

Hochstenbach et al
[99], 2017

lyengar et al [100],
2021

Jeon et al [101], 2016

Joneset al [102], 2017

Keegan et al [103],
2016

Kho et al [104], 2019

Usability testing (Cana-
da)

Research and usability
testing (Brazil)

Briefs, commentaries,
and editorials (New
Zedand)

Usability testing (Unit-
ed States)

Research or usahility
testing (China)

Usability testing (Den-
mark)

Usability testing (Ire-
land)

Usability testing (Ger-
many)

Usability testing
(Botswana)

Research and usability
testing (China)

Research or usahility
testing (Spain)

Research (Ireland)

Research (United
States)

Usability testing (Nor-
way)

Usability testing
(Netherlands)

Usability testing (Fiji)

Research or usability
testing (South Korea)

Usability testing (Unit-
ed States)

Research (United
States)

Usability testing (Singa-
pore)

Patient safety or ICU (nurse

and nonnurse provider)

Pediatric oncology or medica-
tion management (client or

patient)

Pediatric mental health (client
or patient, nurse, and non-

nurse provider)

Urinary tract infections or

COVID-19 (nurse)

Pediatric mental health or pe-
diatric oncology (caregiver,
client or patient, nurse, and

nonnurse provider)

Neonatal care (caregiver,

nurse, and nonnurse provider)

Blood transfusion (nurse)

Surgery (client or patient)

Oncology (nurse and non-

nurse provider)

Nutrition or macular degener-

ation (client or patient)

Basic and advanced life sup-

port (student nurse)

Fall risk or older adults' care

(client or patient)

Heart failure (student nurse)

Severe cardiac disease or pedi-

atrics (caregiver)

Oncology or pain (client or

patient and nurse)

Mental health (client or pa-

tient and nurse)

Metabolic syndrome (client

or patient)

Urinary tract infections (nurse

and nonnurse provider)

Neonatal care (student nurse)

Type 2 diabetes (client or pa-

tient)

Planning, requirements,
and design and prototyp-
ing

Design and prototyping
and testing

Design and prototyping

Requirements

Requirements, design
and prototyping, and
testing

Requirements, design
and prototyping, and
testing

Planning, requirements,
and design and prototyp-
ing

Design and prototyping

Testing

Requirements

Design and prototyping
and testing

Testing

Testing

Requirements and test-
ing

Planning, requirements,
and design and prototyp-
ing

Design and prototyping
and testing

Requirements, design
and prototyping, and
testing

Planning, requirements,
design and prototyping,
and testing

Testing

Planning, requirements,
design and prototyping,
software development,
and testing

Evaluator and infor-
mant or SME

Evaluator

Content developer,
designer or creator,
and evaluator

Informant or SME
and research expert

Evaluator and infor-
mant or SME

Evaluator and infor-
mant or SME

Content developer,
designer or creator,
and evaluator

Evaluator and infor-
mant or SME

Evaluator

Informant or SME
Evaluator

Evaluator

Evaluator

Evaluator and infor-
mant or SME
Evaluator and infor-
mant or SME

Evaluator

Content developer,
designer or creator,
and evaluator

Evaluator and infor-
mant or SME

Evaluator

Content developer,
evaluator, and infor-
mant or SME

9

10

NR

11

10
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Study, year

Publication type or
study design (country)

Condition or purpose of app
(primary user group or
groups)

Development phase or
phases described

Nurse'sroleor roles
during development

IMS Ingtitute for
Healthcare Infor-
maticsfunctionali-
ty score (0-11)

Kim et al [105], 2022

Kovach and Pollonini
[107], 2022

Kurscheidt et a [108],
2022

Laranjeiraet a [109],
2022

Lee and Kim [180],
2018

Lefco et a [181],
2017

Liu et al [110], 2017

Mallet et al [111],
2021

Marino et a [112],
2022

Markossian et a
[113], 2021

Meloetal [115], 2020

Miller et a [116],
2020

Miranda and Salomé

Ussability testing (South

Korea)

Research (United
States)

Case report (Ireland)

Protocol (Portugal)

Research (South Korea)

Usability testing (Unit-

ed States)

Usability testing (Chi-
na)

Case report (Canada)

Research (United King-

dom)

Usability testing (Unit-

ed States)

Usability testing
(Brazil)

Usability testing (Unit-

ed Kingdom)

Research (Brazil)

Peripheral artery disease
(client or patient)

Pressure injuries (nurse)

Cystic fibrosis (client or pa-
tient)

Palliative care (caregiver and
client or patient)

Neonatal care or breastfeeding
(client or patient)

Asthma (caregiver)

Breast cancer (client or pa-
tient)

Influenza (client or patient
and nurse)

Nutrition or pediatrics (nurse
and nonnurse provider)

Chronic kidney disease (client
or patient)

Nursing history and diagnosis
(nurse and student nurse)

Colorectal cancer surgery
(client or patient, nurse, and
nonnurse provider)

Pressure injuries (nurse and

Requirements and test-  Evaluator and distrib- 8

ing utor

Requirementsand de-  Evaluator and infor- 6

sign and prototyping mant or SME

Requirements Informantor SME 8

Requirements Informantor SME 3

Design and prototyping Evaluator 4

and testing

Requirements Informant or SME 7

Planning, requirements, Content developer, 1

and designand prototyp-  designer or creator,

ing evauator, and infor-
mant or SME

Design and prototyping Evaluator NR

Design and prototyping Evaluator 6

Designand prototyping Evauator and infor- 7
mant or SME

Design and prototyping Evaluator 4

Requirementsand de-  Evaluator and infor- 10

sign and prototyping mant or SME

Designand prototyping Evaluator 6

[117], 2022 nonnurse provider)
Mohseni Moallem Usability testing (Iran)  Burnsor delirium (nurseand  Planning, requirements, Evauator and infor- 8
Kolagi et a [106], nonnurse provider) anddesignand prototyp- mant or SME
2021 ing
Moon et a [118], Case report (South Ko-  Delirium (nurse) Requirementsand de-  Evaluator 5
2022 rea) sign and prototyping
Morse et al [119], Usability testing (Tanza-  Palliative care (client or pa=  Requirements and test- Evaluator and infor- 7
2021 nia) tient, nurse, and nonnurse ing mant or SME

provider)
Motta et al [120], Usability testing Cardio-respiratory arrest (stu-  Testing Evaluator 2
2022 (Brazil) dent nurse)
Mueller et al [121], Usability testing (Unit-  Pediatric oncology (caregiver) Designand prototyping Evauator and infor- 5
2022 ed States) mant or SME
Muller et al [122], Usability testing (Den-  Cardiopulmonary resuscita=  Design and prototyping  Evaluator 8
2021 mark) tion (nurse and nonnurse and testing

provider)

Muscat et a [123], Usability testing (Aus-  Chronickidney disease(client  Planning, requirements, Content developer, 3

2021 tralia) or patient) and designand prototyp-  designer or creator,
ing evauator, and infor-
mant or SME
Neset a [124], 2023  Research (Norway) Nursing education (nurseand  Planning, requirements, Informantor SME 5
student nurse) and design and prototyp-
ing
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Study, year

Publication type or
study design (country)

Condition or purpose of app

(primary user group or
groups)

Development phase or
phases described

Nurse'sroleor roles
during development

IMS Ingtitute for
Healthcare Infor-
maticsfunctionali-
ty score (0-11)

Neubeck et al [126],
2016

Neubeck et al [125],
2016

Ni et al [127], 2022

Noergaard et a [128],
2017

Noori et a [129],
2016

O’ Connor and An-
drews[130], 2016

O’ Connor and An-
drews[131], 2016

Odom and Christen-
bery [132], 2016

Park and Cho [133],
2022

Paschoal et al [134],
2022

Patel et a [135], 2019

Pereiraet a [136],
2016

Pereiraet a [182],
2019

Pérez-Sadabaet al
[137], 2022

Pontes et al [138],
2021

Putri et al [139], 2022

Ramli et a [140],
2022

Rathnayake et a
[141], 2021

Usability testing (Aus-
tralia)

Abstract (Australia)

Case report (China)

Case report (Denmark)

Usability testing
(Malaysia)

Protocol (United King-
dom or Ireland)

Usability testing (Unit-
ed Kingdom or Ireland)

Usability testing (Unit-
ed States)

Research (South Korea)

Research (Brazil)

Briefs, commentaries,
and editorials (United
Kingdom)

Usability testing
(Brazil)

Usability testing
(Brazil)
Abstract (Spain)

Research (Brazil)

Protocol (Indonesia)

Research (Malaysia)

Research (Australia)

Cardiovascular disease (client

or patient)

Cardiovascular disease (client

or patient)

Lung cancer (client or patient)

Heart disease (client or pa-

tient)

Mental health (caregiver and

client or patient)

Nursing education (student

nurse)

Nursing education (student

nurse)

Asthma (client or patient)

Neonatal care (caregiver)

Diagnostic reasoning (nurse)

Wound care (nurse and non-

nurse provider)

Vital Signs (student nurse)

Surgery (student nurse)

Frailty (client or patient)

Clinical assessment of pa-
tients who are hospitalized

(nurse)

Type 2 diabetes (client or pa-

tient)

Clinical management (client

or patient)

Dementia (caregiver)

Planning, requirements,
and design and prototyp-
ing

Planning, requirements,
and design and prototyp-
ing

Design and prototyping

Design and prototyping,
software development,
and testing

Requirements, design
and prototyping, and
testing

Requirements and test-
ing

Design and prototyping
and testing

Requirements, design
and prototyping, and
testing

Design and prototyping
and testing

Planning, requirements,
and design and prototyp-
ing

Requirements, design
and prototyping, and
testing

Planning, requirements,
design and prototyping,
and software develop-
ment

Design and prototyping

Requirements

Requirements and de-
sign and prototyping

Planning, design and
prototyping, and testing

Testing

Design and prototyping

Content developer,
designer or creator,
informant or SME,
and informaticist

Content developer,
designer or creator,
informant or SME,
and research expert

Evaluator and infor-
mant or SME

Evaluator

Content developer,
evaluator and infor-
mant or SME

Evaluator

Designer or creator
and evaluator

Content developer,
informant or SME,
patient advocate,
distributor, and re-
search expert

Evaluator and infor-
mant or SME

Designer or creator,
evauator, and infor-
mant or SME

Content developer,
designer or creator,
evaluator, and dis-
tributor

Content developer,
designer or creator,
and informant or
SME

Evaluator

Informant or SME

Evaluator and infor-
mant or SME

Evauator, informant
or SME, and re-
search expert

Evaluator

Evauator, informant
or SME, and re-
search expert

11

NR
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Study, year Publication type or Condition or purpose of app  Development phaseor  Nurse'sroleor roles  IMS Ingtitute for
study design (country)  (primary user group or phases described during development  Healthcare Infor-
groups) matics functionali-
ty score (0-11)
Rezende et al [142], Research or usability =~ NICU care (nurse) Planning, design and Evaluator and infor- 4
2016 testing (Brazil) prototyping, andtesting maticist
Rutz et al [144], 2019 Research or usability =~ Dementia (caregiver) Planning and design Not specified NR
testing (Germany) and prototyping
Salomé et al [183], Usability testing Upper airway aspiration Testing Evaluator 5
2022 (Brazil) (nurseand nonnurse provider)
Saparamadu et a Casereport (Singapore) Delivery of lab information  Requirements, design  Designer or creator, 3
[146], 2021 (nurse and other) and prototyping, and evauator, and infor-
testing mant or SME
Schmidt et al [147],  Research (Germany) Chewing efficiency (nurse)  Testing Evaluator 8
2021
Schweerset a [148], Usahility testing (India) Complicationsin childbirth Requirementsand de-  Evaluator and infor- 6
2016 (nurse and other) sign and prototyping mant or SME
Seo et al [184], 2021 Research (SouthKorea) Postpartum depression (client Requirements, design  Content developer, 8
or patient) and prototyping, and evauator, and infor-
testing mant or SME
Seok and Suh [149], Research and usability =~ Oncology (student nurse) Designand prototyping Evaluator and infor- 6
2022 testing (South Korea) and testing mant or SME
Shahmoradi et a Research and usability ~ Urinary tract infections(client Requirements and test- Evauator and infor- 7
[150], 2021 testing (Iran) or patient) ing mant or SME
Shahmoradi et a Research (Iran) Pain management (student Requirements, design  Content developer, 5
[151], 2021 nurse) and prototyping, and designer or creator,
testing evauator, and infor-
mant or SME
daSilvaLimaRoque Usability testing Wound care (nurse and non-  Software development  Evaluator 5
et al [143], 2021 (Brazil) nurse provider) and testing
daSlvaMeloetd Usability testing Diabetes(client or patientand Reguirements, design  Content developer, 9
[114], 2020 (Brazil) nurse) and prototyping, soft-  evaluator, and infor-
ware development, and mant or SME
testing
Silvaetal [153],2021 Usability testing Domestic violence against Planning, requirements, Content developer, 5
(Brazil) children (nurse) and designand prototyp-  designer or creator,
ing and informant or
SME
Silvaetal [152], 2022 Research (Brazil) Pregnancy and postnatal care Planning, design and Designer or creator, 4
(client or patient) prototyping, andtesting  evaluator, and infor-
mant or SME
Sobrinho et a [154], Research or usability =~ Chronickidney disease(client Requirements Informantor SME 9
2018 testing (Brazil) or patient)
Soilemezi et al [155], Research (Greece) Hemodialysispatient handoff Planning, requirements, Evaluator and infor- 5
2021 (nurse) design and prototyping, mant or SME
software development,
and testing
Song and An[156],  Usahility testing (South  Chronic myeloid leukemia  Testing Informantor SME 6
2021 Korea) (client or patient)
Souzaet al [157], Research (Brazil) Prenatal care (client or pa- Designand prototyping Evaluator and infor- 7
2022 tient) and testing mant or SME
Strandell-Laineetal  Research (Finland) Nursing education (nurseand Reguirements, design  Content developer, 4
[158], 2019 student nurse) and prototyping, soft-  evaluator, and infor-
ware development, and mant or SME
testing
Sunet al [159], 2021 Research (UnitedKing- Esophageal cancer (caregiver Reguirementsand test- Evaluator and infor- 6
dom) and client or patient) ing mant or SME
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Study, year Publication type or Condition or purpose of app  Development phaseor  Nurse'sroleor roles  IMS Ingtitute for
study design (country)  (primary user group or phases described during development  Healthcare Infor-
groups) matics functionali-
ty score (0-11)
Sundaram et a [160], Research (United Spinal cord injury (clientor  Planning, requirements, Evaluator and infor- 6
2023 States) patient) design and prototyping, mant or SME
and testing
Tamamotoeta [161], Abstract (Japan) Chronic obstructive pul- Designand prototyping Not specified 3
2017 monary disease (client or pa-
tient)

Tan et a [162], 2023 Research (Singapore)  COVID-19 (client or patient) Requirements, design ~ Designer or creator, 7
and prototyping, and evauator, and infor-

testing mant or SME
Torrente et al [163],  Research (Brazil) Emergency services(clientor Reguirements, design  Designer or creator 5
2021 patient) and prototyping, and and informant or
software development SME
Vamos et al [164], Research or usability ~ Oral Health or pregnancy Requirements, design  Designer or creator, 6
2019 testing (United States)  (nurse) and prototyping, and evauator, and infor-
testing mant or SME
Véscovi et a [165], Usability testing Diabetes or foot care (nurse)  Reguirements, design  Content developer, 4
2017 (Brazil) and prototyping, and designer or creator,
testing evauator, and infor-
mant or SME
Vilarinho et a [185], Research (Norway) Cysticfibrosis (client or pa=  Requirements, and de-  Evaluator and infor- 5
2017 tient) sign and prototyping mant or SME
Wan et al [166], 2021 Research (Singapore)  Colorectal cancer (caregiver, Reguirements Designer or creator 3
client, or patient) and informant or
SME
Wang et a [167], Usability testing (Chi-  Pediatrics (caregiver, clientor Planning, requirements, Evauator and infor- 4
2017 na) patient, and nurse) design and prototyping, mant or SME
and testing
Wang [168], 2017 Research (Singapore) ~ Type 2 diabetes (client or pa~ Requirements and test- Content developer, 7
tient) ing evaluator, informant
or SME, and re-
search expert
Wang et al [186], Research (China) Lung cancer (client or patient) Reguirementsand de-  Evaluator and infor- 6
2021 sign and prototyping mant or SME
Wannheden and Usability testing (Swe-  Parkinson disease (client or ~ Planning, requirements, Designer or creator, 9
Revends[169], 2020  den) patient, nurse, and nonnurse  design and prototyping, evaluator, and infor-
provider) and testing mant or SME
Wirawan and Arsa Research (Indonesia)  Basic life support or cardiac  Requirements Informant or SME 2
[187], 2020 arrest (nurse and nonnurse
provider)

Woo et al [170], 2016 Abstract (United States) M edication management Planning and require-  Informantor SME 3
(client or patient and nonnurse  ments

provider)
Woods et al [171], Usability testing (Aus- Heart failure (caregiver and  Requirementsand de-  Designer or creator, NR
2018 tralia) client or patient) sign and prototyping evauator, and infor-
mant or SME
Yangetal [172],2016 Research or usability ~ Delirium or ICU (nurse) Software development  Evaluator 5
testing (China) and testing
Yangetal [173],2022 Research (China) Chronic disease (client or pa- Requirementsandde-  Content developer, 5
tient) sign and prototyping designer or creator,

informant or SME,
and research expert

Yerlett et a [174], Abstract (United King- Epidermolysisbullosa(client Designand prototyping Designer or creator 3
2021 dom) or patient) and informant or
SME
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Study, year Publication type or

Condition or purpose of app

Development phaseor  Nurse'sroleor roles IMS Institute for

study design (country)  (primary user group or phases described during development  Healthcare Infor-
groups) matics functionali-
ty score (0-11)
Yingetal [175], 2022 Research (Singapore)  Care coordination (nurseand Designand prototyping Designer or creator, 5
nonnurse provider) and testing evauator, and infor-
mant or SME
Zhang et al [176], Research (China) Wound care (nurse) Design and prototyping Evaluator 7
2021 and testing
8 CU: intensive care unit.
bSME: subject matter expert.
®NICU: neonatal intensive care unit.
9EHR: electronic health record.
®NR: not reported.
phase (88/157, 56.1%)

Nur se I nvolvement

Nurses played arole in all the stages of development. Nurses
were most represented in the design and prototyping phase
(112/a57, 71.3%) [32-37,39,41-43,45,46,49,51-53,55-58,
60,63-65,67-70,73-79,81,84-88,90-93,96,99-102,104,106,107,110-118,
121-129,131-136,138,139,141,142,144-146,148,149,151-153,155,
157,158,160-165,167,169,171,173-177,180,182,184-186,188],
followed by the requirements gathering phase (98/157, 62.4%)
[32-37,39-41,43,46,48-50,52-54,56,58,59,61,63,64,67,71-81,83,
84,86,89-92,95,98,99,101,102,104-110,114,116,118,119,
123-126,129,130,132,134-138,146,148,150,151,153-155,158-160,
162-171,173,178,181,184-188] and the testing phase (80/157,
51%) [33,35,37,38,40,41,43-45,47,49,51,52,55-57,62,64,72,73,
80,82,83,87,90,91,94,96-98,100-105,114,119,120,
122,128-133,135,139,140,142,143,145-147,
149-152,155-160,162,164,165,167-169,172,175-180,183,184,188].
Nurseswereinfrequently involved in the software devel opment
phase (20/157, 12.7%) [33,41,42,49,51,52,56,66,79,104,
114,128,136,143,155,158,163,172,178,188] and the planning
phase (33/157, 21%) [33,50,72,77,78,80,81,83-86,92,
PIR14106 110123126 134136139142 144152 153156160 167,160170).

Nurses most frequently assumed the role of evaluator, with 123
(78.3%) of 157 publicationsindicating that nursestook on this
role in a least 1 phase [32-37,39-49,51-53,55,56,58,
60-65,67,68,70,72-75,77,79,80,82-88,
90-94,96-107,110-123,127-131,133-135,138-143,145-152,155,
157-160,162,164,165,167-169,171,172,175-180,182-186].

This was followed by the role of informant or SME (106/157,
67.5%) [32-37,39-41,43,46,49,50,52-56,58-61,63,64,67,69,72-
75,77,79-81,83-86,89-91,93,95,98,99,102,
104,106-110,1213,114,116,119,121,123-
127,129,132-134,137-139,141,146,148-160,
162-171,173-175,177,178,181,182,184-188], designer or creator
(31/157, 19.7%) [42,45,56,57,72,78,88,92,101,110,123,125,126,
131,134-136,146,151-153,162-166,169,171,173-175], or content
developer (27/157, 17.2%) [42,45,56-58,78,88,92,101,
104,110,114,123,125,126,129,132,
135,136,151,153,158,165,168,173,184,188].

Nurses served in different roles across different phases of
development. The most common co-occurrence was a nurse
acting asan informant or SME during the requirements gathering
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[32-37,39-41,43,46,49,50,52-56,58,59,61,63,64,67,72-75,
77,79-81,83,84,86,89-91,95,98,99,102,
104,106-110,114,116,119,123-126,129,132,134,136-133,146,148,150,
153-155,158-160,162-171,173,178,181,184-188], closely
followed by acting as an evaluator during the design and
prototyping phase (84/157, 53.5%) [32-34,36,37,39,41,
43,45,46,49,51-53,55,56,58,60,63-65,67,68,70,73-75,77,
79,84-88,90-93,96,99-102,104,106,107,111-118,121-123,
127,129,131,133-135,138-142,146,148,149,151,
157,158,164,165,167,169,171,180,182,184-186] or acting as
an evaluator during the testing phase (71/157, 45.2%)
[35,37,40,41,43-45,47,49,51,52,55,62,72,73,80,82,83,87,
90,91,94,96-98,100-105,114,119,120,122,128-130,133,135,139,140,142,
143,145-147,149-152,155,157-160,
162,164,165,167-169,172,175-180,183,184].

Roles were not mutually exclusive in the various development
phases. The authors indicated that nurses took on between 1
and 4 roles within a development phase and more frequently
took on a greater number of roles during earlier devel opment
phases. In total, 36% (12/33) of the publications describing the
planning phase indicated nurses taking on >1 role
[85,92,102,104,110,123,125,126,134,136,139,152].  Nurses
taking on >1 role grew to 42 (43%) out of 98 publications in
the requirements gathering phase
[36,37,39,52,55,56,58,61,78,83,84,86,89,92, 99,101,104,110,
1411612312512612912 134136139146 151, 153158 164169171, 173184185
and 50 (44.6%) out of 112 publications in the design and
prototyping phase [34,36,37,39,42,43,45,46,51,56-58,60, 75,78,
839293,101,104,110113114,121,123125127,131-136,133 141,142,146 151,
157,158,162-164,169,171,173-175,184]. None of the nurses
took on >1 role during the software devel opment phase, whereas
12 (15%) out of 80 publications noted nurses taking >1 role
during the testing phase [38,43,47,51,56,132,135,139,149,
151,152,160].

Characteristics of the Apps

Nurses were equaly involved in developing apps for care
providers and apps for health care consumers. Care providers
were most  frequently nurses  (69/157, 43.9%)
[32,35-37,40,44,46,47,49,50,52,55,59,62,64,66,68,69,72- 74,79,
80,82-84,86,88-92,94,99,100,102,106,107,111,112,114-119,
2 RIBIPVBGIVRISSIRIBIGAIRIE 12T ATR183187183,
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followed by nonnurse providers (30/157, 19.1%)
[35,36,49,50,52,55,59,64,74,79,80,86,88,90,91,94,102,
106,112,116,117,119,122,135,143,169,170,175,183,187], and
student nurses (16/157, 10.2%)
[50,77,96,97,103,115,120,124,130,131,136,149,151,158,177,182].
In 49.7% (78/157) of the publications, clients or patients were
included as primary end users
[38,42,43,48,51,52,54,56-58,60-65,67,70,71,75,76,78,81,
82,84,8587,8890,939599-101,104,105,108-111,113 116,119,123 125-129,
1IR3/ AR IAIRIS/IPI366:171, 1731741 73180184185,
in 15.9% (25/157) of the studies, caregivers were considered
primary end users [33,34,39,41,45,52,53,70,71,81,90,91,
98,109,121,129,133,141,144,159,166,167,171,181,188]. This
pattern continued when considering secondary end users, which
we defined as individual s interacting with the app to enter data
but who may not be the intended market for the app. Although
care providerswere more prominent than health care consumers
as secondary end users, both were represented. Nurses were
secondary end users in 57.3% (90/157) of the publications
[32-35,38,40,41,44,49,52-55,61-64,66,67,71-75,79-84,86-88,
90-92,94,98-100,102,104-109,111,113-116119-122,128129,132,135,137,139-
142145146148 150152-154,157,153160162-170172,173176179184,135],
whereas nonnurse providers were noted as secondary end users
in 42.7% (67/157) of the publications
[35,38,41,46,49,52-55,61,63,64,68,69,71,72,74,
BRLEGEBNAHNRIPIRIGIBICNINAENBIZIRINPIHRIZH
1418147 301 IATS 160162 1631661671601 01721731751 18418,
and clients or patients were noted as secondary end users in
26.8% (42/157) of the publications
[42,49,51,52,56-58,60,62,64,76,
78,82,84,85,88,90,93,95,99,101,104,106,110,111,
114,116,119,123,125,126,128,129,132,143,154,161,167-171].

In general, the apps focused on specific conditions, most
frequently cancer (27/157, 17.2%)
[38,43,53,54,57,60,68,70,76,78,82,84,87,90,94,
99,110,116,127,149,156,159,166,178,186,188, 189],
cardiovascular disease (12/157, 7.6%)
[42,58,65,97,98,120,125,126,128,145,171,187], pregnancy or
neonatal care (11/157, 7%)
[40,41,67,91,103,133,152,157,164,180,184], and diabetes
(8/157,5.1%) [35,51,85,104,114,139,165,168]. These appswere
often in the early stages of development, although 26.1%
(41/157) of the publications described multiple versions of the
app[33,34,41-43,57,58,63,71,73,77,78,83,86,92, 95,99,102,104,
NN 23R BINRIBIRIGIBISZIBICN LI 2RI 178184,
Most commonly, the apps were the alpha or prototype versions
(1127/157, 74.5%) [32,33,35,37,39-43,45,46,49,
51,52,55-58,60,61,63,65,67,68,71,73-75,77-80,83-88,90-93,95,
B107NONIA-IB1B129131 TR IAIIRBIRBIA01A3146167165:181184),
followed by the storyboard or wireframe (32/157, 20.4%)
[33,41,43,48,57,59,70,71,76,78,81,83,86,92,102,108,116,122,123,
126,128,129,136,146,148,153,158,171,177,178,185,186], beta
(29/157, 18.5%) [33,34,36,38,42,43,47,58,63,69,71-73,77,
89,95,97,99,104,119,133,135,145,159,160,168,172,175,184],
and release (10/157, 6.4%) [33,34,62,66,71,94,120,135,145,188]
versions. In total, 10.2% (16/157) of the publications did not
report the version of the app or described apps that had not yet
been created [44,50,53,54,64,82,96,109,127,130,137,139,
144,182,183,187].
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The median number of functions based on the IMS Institute for
Healthcare Informatics Functionality was5 (range 1-11). A total
of 2 apps scored 11, the maximum possible score on the IMS
Ingtitute for Healthcare | nformati cs Functionality score[99,126].
Most publications (142/157, 90.4%) described multifunctional
apps, with only 15 (9.6%) out of 157 publications describing
an app with only asingle function. The most frequently reported
functionalities were to inform (101/157, 64.3%)
[34-37,39,41-43,45,48,49,56,57,59-61,63-67,70-72,75,76,78,79,81,
83-8390,91,9397-99,101,103-110,113-116,120,122,123125-130,132-136,
138,140,141,146,147,149-151,153,154,157,159-166,168,
173,174,176-178,180-184,186-188], collect data (100/157,
63.7%) [33,35,38,43,44,46,47,49,51,52,55,57-64,67-69,72,73,
75,77,78,80,81,84,86-92,94,98-102,104-106,108,112-114,
116-119,121,122,124,126-128,130,132,133,135,137,138,
140-143,145,147-150,152-159,
162-164,167-169,172,173,175,176,178,179,181,183-186], or
instruct (80/157, 51%)
[33-37,39,40,42,43,45,56,57,60,64-67,70-72,75,
76,78,98591,. 339N 101-104106:100114115120122123125-131 134136141,
143,146,147,149-151,154,157,160,161,164-166,168,170,
173,174,178,180-184,186-188]. The least frequently reported
functionalities were to intervene (29/157, 18.5%)
[33,38,40,49,51,52,59,68,84,86,
89,92,99,101,107,116-118122,126,128,147,148153,154,156,169,178 181],
remind or adert (41/157, 26.1%) [33,38, 43,44,52,59,60,63,
1275818487 A AR 10R107-10911311612614014514614815015/,150160,
162,166,168,169, 179,180,184,185,189], and evauate data
(48/157, 30.6%) [35,43,44,47,51,52,55,58,62,64,80,
84,868991,9294,9899,101,102,106,112-114,116-119,122,126,128 135,142,
143,147,148,151,153,154,165,167,169,170,172,176,184,186].
Some of the apps integrated with other tools, with a majority
integrating with some form of communication (39/157, 24.8%)
[34,38,44,51,54,58,60,64,67,71,74,75,81,83,84,86,88,91,94,99,
106,119,126,128,133,138,143,
145,148,152,154,157-160,169,180,184,186], external resources
(30/157, 19 1 % )
[32,34,36-39,43,48,54,58,60,61,71,75,81,83,84,89,
105,111,118,123,126,128,133,135,145,146,159,184] or
electronic health record (21/157, 13.4%)
[38,44,47,58,59,73,77,81,
84,88,91,126,132,135,145,152,159,164,167,169,175].  Apps
less frequently integrated with portals (15/157, 9.6%)
[38,52,59-63,84,86,99,105,118,119, 126,145], sensors or
add-ons (8/157, 5.1%) [38,49,62,72,86,105,160,179], or other
tools (ie, cloud-based servers and storage or databases; 5/157,
3.2%) [33,103,141,172,176]. Many apps (85/157, 54.1%) did
not report integration with other devices.

The use of technical standards and standardsfor guiding content
was also variable. In total, 26.8% (42/157) of the publications
used =1 standard. In total, 8.9% (14/157) of the publications
included content standards
[41,96,97,102,127,153,164,167,177,181,182,184,186,187], such
as clinical practice guidelines or recommendations for patient
care, whereas 14% (22/157) included technical standards that
informed the app’s development
[3740523068067,/583 104108 114115117123 134151 150166172 173178,
179], and 3.8% (6/157) of the publications included both
technical and content standards [36,68,69,145,154,158]. Most
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of the manuscripts (115/157, 73.2%) did not indicate using a
standard when developing their app.

Discussion

Principal Findings

This scoping review illuminated the various roles of nursesin
mHealth app development. However, considering the number
of published materials, few publications describe the
development process of mHealth apps. This review reinforces
previous findings that the levels of overal provider
representation in app development are low, despite the
recognition that provider involvement iskey to creating effective
apps [190-193]. Although nurses were represented throughout
the development processin thisreview, thelevel of involvement
was concentrated in specific phases and roles. Nurseswere most
frequently involved in the requirements gathering, designing
and prototyping, and testing phases of development. Despite
established recommendations for co-design and participatory
design in mHealth, which reinforce the importance of involving
clinicians and patients early and throughout the process
[194,195], we found more limited involvement of nursesin the
planning and software development phases. This parallels the
findings of a recent rapid review on co-design practices in
mHealth, which found that both patients and health care
providerswere most frequently engaged in needsidentification,
prototype design, and feedback and testing [196].

We found that the most common role for a hurse was an SME
during the requirements gathering phase, followed by an
evaluator during the testing phase. However, therolesfor nurses
as research experts, patient advocates, or informaticists were
rare. This concentration in specific phases and roles reinforces
the previous findings. A systematic review of clinician
involvement in developing predictive clinical decision support
toolsfound that clinicians most frequently served asinformants
(specifically, identifiers of system needs and requirements and
developing clinically relevant content) but were less involved
in evaluation [197]. Another systematic review of pain
management apps found that most apps included in their study
indicated that a health care professional was involved in the
devel opment, which was limited to content devel opment or the
roleof aSME [198]. Although our study found that nurseswere
involved in content development and served as SMEs,
involvement in testing and evaluation was prominent. The role
of patient advocate may be implicit given the patient-centered
focus of nurses; however, the role was rarely named as such.
Although not named as patient advocates, nurseswere frequently
involved in the development of apps that included patients or
caregivers as primary end users. This may be in recognition of
the nurses' understanding of patient needs concerning their
health, diagnoses, and treatment options, given that nurses spend
time and interact with patients more than any other health care
provider. Patientsare most likely to adopt an mHealth app when
they believe that the information and services provided are
trustworthy [199,200], and previous systematic reviews have
found a strong, positive relationship between a patient’s
perception of the opinions of those important to them and the
intention to use mHealth apps [199,201]. In 1 study of older

https://nursing.jmir.org/2023/1/e46058

Bakker et a

adults, 64% either agreed or strongly agreed that they would
use an mHealth app if their health care provider recommended
it [202]. A systematic review of barriers and facilitators in
mHealth in oncology noted that “[njurses seemed to the
stakeholderswith the greatest potential to push mHealth uptake”
[203].

In the case of patient-facing solutions, nurses often have a
unique perspective as patient advocates. For example, nurses
can routinely answer questionsfrom patientsand familiesrelated
to the use of apps or their health data [189,204]. Leveraging
first-hand accounts of these experiences can provide important
insights into how an app may be best designed for optimal
patient engagement and ease of use [205]. Nurse-led and
nurse-supported mHealth interventions have been associated
with increased patient compliance, more compl ete self-reporting,
and healthier lifestyle choices[206,207]. We believe that nurses
should play an integral role in developing apps intended for
patient or caregiver use and that their role as patient advocates
should be integrated throughout the devel opment process.

Nurses frequently assumed therole of evaluator throughout the
development process. Although nursesresponded to information,
decisions, or app functionality, they werelessfrequently tasked
with developing the app or designing its content. Nurses are
more frequently evaluating or informing, rather than designing
and devel oping, which may reflect previous findingsthat nurses
have had limited involvement in mHealth app development
[204]. The apps described in this scoping review lack robust
functionality such as facilitating communication between
systems and health care teams and evaluating data entered by
the end user. These findings are not surprising because apps are
relatively new to health care systems[208]. Our results partially
parallel the IMS Institute’'s findings, in which the authors
assessed 23,682 appsto determinetheir functionality according
to the IMS Ingtitute for Healthcare Informatics Functionality.
They found that the most widely available individua
functionality wasto inform, followed by instruct, and noted that
most apps supported only asingle functionality rather than being
multifunctional. The authors noted that “ most of the healthcare
apps availabletoday are only simplein design and do little more
than provideinformation” [27]. Most appsincluded in our study
were multifunctional, unlike those evaluated by the IMS
Ingtitute. However, the most frequent functionalities were
focused on providing information to users. Although some more
advanced functionalities were availablein the appsincluded in
our study, such asfacilitating bidirectional communication with
health care providersor providing reminders or alertsto patients,
this was less common.

Previous systematic reviews have noted that apps have limited
clinical utility and do not facilitate intervention or adjustment
of care plans; instead, they focus on collecting patient data or
providing basic information [191]. As apps become more
sophisticated with sensor technology and interoperable with
clinical decision support systems, adopting mHealth standards
to support more advanced functions and features will be
essential. Standards for mHealth app development exist but are
rarely described in the literature, with the vast mgjority of
publications lacking a description of technical standards or
content standards. The lack of documentation describing the
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evidence base underlying these appsis a glaring omission and,
unfortunately, is consistent with the findings of previous
research [192,209,210]. Equally important to content standards
are app development standards to ensure interoperability with
other systems, usability, effective data capture and transfer, and
the protection of patient information.

Further complicating the disorganized approach to mHealth
development is an absent organizing body to establish and
manage standards, ways to update and maintain systems, an
overarching interoperable plan in health care, and the
enterprising nature of technology. Those who develop
technologies, including technologiesfor health care, are business
oriented with abudget and prioritize profits over collaboration.
Instead, businesses prefer to have more clients and purchasers
than to become interoperable with competing systems.

To overcome some of these barriers, nurses have a role in
planning and devel oping mHealth apps. Interoperable systems
that support data sharing and transfer strengthen the provision
of quality care to patients, who are now more involved in their
care and decision-making. Creating these systems requires
individuals with a knowledge base of institutional systemsand
health care as well as working knowledge of the fundamental
needs of patients. These characteristics define a nurse
informaticist. A nurseinformaticist offersaclinical perspective
combined with expertise in the technological systems and
structures underlying patient care. Nurse informaticists are
uniquely qualified because they have expertise in the health
care environment and technology, functioning as liaisons
between the clinical team, patients, and developers. The nurse
informaticist transforms data into information and knowledge
to be leveraged by technologies within a given environment to
improve health, health care equity, safety, quality, and outcomes
[211].

It is not surprising that apps focusing on cancer were the most
prevalent in publicationsincluded in our review. Oncology has
been recognized as akey spacefor nurseinformaticists because
of the complexity of coordinating care across multiple specialties
and settings and the subsequent range of eHealth toolsthat have
emerged as a result of this complexity [212-214]. Although
cancer was the most predominant condition, many of the apps
included in thisreview focused on complex, chronic conditions,
such as cardiovascular diseases, diabetes, chronic kidney
disease, and mental health. Chronic conditions have been
previously identified as an opportunity for mHealth, given that
the management of chronic conditions requires frequent data
collection and transfer better suited to mHealth interventions
than conventional office visits [215,216]. Patient engagement
iskey to the success of mHealth interventions for managing of
chronic conditions. As previoudly noted, nurses can have a
pivotal role in both motivating patients to start using the app
and providing ongoing support and guidance for its continued
use.

mHealth apps are still in their infancy, asis the nurses’ rolein
these apps. Nurses have a depth and breadth of knowledge in
the health care environment, disease management, organizational
infrastructure, quality, safety, patient education, and
evidence-based practice. As McGonigle and Mastrian [217]
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note, “ nursing isan information-intensive profession,” and “[a]t
the heart of all of these [patient care] skillsliesthe management
of dataand information.” The accuracy of the information and
the guidance an app may offer cannot be validated without due
diligence by the health care professionals and patients. One way
to ensure that health-related content isvalid, based on evidence,
and meetsthe needs of the end user isto incorporate nursesinto
the early stages of app creation [204]. Interventions fail most
frequently because of misalignment between the app and
existing workflows and clinical processes, leading to increased
workloads or cumbersome workflows[218]. Thetechnological
burden for cliniciansis at an all-time high. This technological
stress contributes to clinician burnout, resulting in clinicians
leaving the workforce [219,220]. Including nurses in the
development of technol ogies can provide asense of valuewhile
simultaneously increasing the likelihood of successful
implementation by addressing workflow and clinical
misalignment issues during the design process.

Limitations and Future Work

Thefull spectrum of app devel opment efforts might not befully
documented or reported in the published literature. Although
this review included conference presentations, abstracts, and
protocol papers to capture ongoing projects and projects
communicated outside of research articles, there may be
previous or ongoing development efforts in which nurses are
involved that are described only in internal documents or
materialsrestricted owing to intellectual property considerations.
Although we developed a search strategy in accordance with
best practices and attempted to be as comprehensive as possibl e,
our search terms may not include relevant terminology in every
discipline. Despite this, we believe that we have captured all
publications meeting our inclusion criteria.

Our decision to include protocol papers means that some
description of nurse involvement and the phase of involvement
is anticipated rather than having been completed. Although it
is possiblethat projects ultimately deviate from their published
protocols, we believe that these descriptions of planned
involvement, nevertheless, contribute to addressing our overall
research questions.

Our review is limited to examining the reported role of nurses
in mHealth app development and does not account for the
postimplementation involvement of nurses. Our analysisisalso
limited to what is described in the publication. It is possible that
the nurses took on additional roles or were engaged in other
phases that were not described in the publication. Future
research should consider additional research methods, such as
surveys, to understand the role and experience of nurses in
mHealth app development beyond what is documented in the
literature. Similarly, it is possible that technical and content
standards were used more broadly, but their use was not
described in publication. More complete reporting of standards
would more effectively communicate which standards are most
broadly implemented and subsequently promote further
awareness and adoption.

This scoping review did not examine the efficacy of mHealth
apps or their impact on clinically relevant outcomes. As more
randomized controlled trials become available, future research
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may consider quantifying the impact of nurse involvement in
mHealth app development on clinical outcomes.

Although we did not assess the risk of bias in the included
studies, as this is not a component of scoping reviews, thereis
alack of clarity regarding funding sources. Depending on the
funding models for app development, there may be a conflict
of interest on the part of the authors describing the app
development process or its outcomes. This lack of information
makes it difficult to assess whether any conflict of interest
existed. Although the potential conflict of interest may not
directly affect our findings, clear reporting of funding sources
and any conflicts of interest enables a more thorough
examination of the quality of the research.

Bakker et a

Conclusions

Regardless of the type of health system, nurses must work
toward nurse representation on all technology-specific
committees and task forces influencing health care services.
Currently, the role of nurses in mHealth app development is
limited, although the potential benefit of incorporating this
expertise throughout the development process would be to
patients, providers, and care systems. Advocacy for nurse
involvement in planning, development, implementation, and
evaluation is a vital role for nursing leadership in al care
systems, and widespread communication and dissemination of
these roles can serve as an example for those developing
mHealth apps.
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Abstract

Background: Emergency departments use triage to ensure that patients with the highest level of acuity receive care quickly
and safely. Triageistypically anursing process that is documented as structured and unstructured (free text) data. Free-text triage
narratives have been studied for specific conditions but never reviewed in a comprehensive manner.

Objective: The objective of this paper was to identify and map the academic literature that examines triage narratives. The
paper described the types of research conducted, identified gapsin the research, and determined where additional review may be
warranted.

Methods: We conducted a scoping review of unstructured triage narratives. We mapped the literature, described the use of
triage narrative data, examined the information available on the form and structure of narratives, highlighted similarities among
publications, and identified opportunities for future research.

Results: We screened 18,074 studies published between 1990 and 2022 in CINAHL, MEDLINE, Embase, Cochrane, and
ProQuest Central. We identified 0.53% (96/18,074) of studies that directly examined the use of triage nurses' narratives. More
than 12 million visits were made to 2438 emergency departments included in the review. In total, 82% (79/96) of these studies
were conducted in the United States (43/96, 45%), Australia (31/96, 32%), or Canada (5/96, 5%). Triage narratives were used
for research and caseidentification, asinput variablesfor predictive modeling, and for quality improvement. Overall, 31% (30/96)
of the studies offered a description of the triage narrative, including alist of the keywords used (27/96, 28%) or more fulsome
descriptions (such as word counts, character counts, abbreviation, etc; 7/96, 7%). We found limited use of reporting guidelines
(8/96, 8%).

Conclusions: The breadth of the identified studies suggests that there is widespread routine collection and research use of triage
narrative data. Despite the use of triage narratives as a source of datain studies, the narratives and nurses who generate them are
poorly described in the literature, and data reporting is inconsistent. Additional research is needed to describe the structure of
triage narratives, determine the best use of triage narratives, and improve the consistent use of triage-specific data reporting
guidelines.

International Registered Report Identifier (IRRID): RR2-10.1136/bmjopen-2021-055132

(JMIR Nursing 2023;6:e41331) doi:10.2196/41331
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Introduction

Overview

There are an estimated 46.6 emergency department (ED) visits
per 100 peoplein the United States or 142 million annual visits
to Canadian and American EDs combined [1,2]. EDs sort and
prioritize patients using triage to ensure that patients with the
highest level of acuity are provided care quickly and safely.
Modern electronic health records alow for the large-scale
collection of triage data, such as time stamps, vital signs,
screening assessments, and free-text descriptions [3,4]. These
data can be used to track ED volumes and guide local and
national policy decisions [5]. Machine learning (ML) and
artificia intelligence have alowed the data to be examined for
a range of purposes [5,6]. Despite the ubiquity of triage and
triage-related data collection, the potential research impact of
using triage narrative data remains largely unrealized [7,8].

Background

Triageisthe process of sorting patients. It originated during the
Napoleonic wars [9] and was introduced into civilian practice
in the 1960s [10]. Triage was formalized using validated tools
in the 1980s [11] and was first implemented in Australia as a
national systemin 1994 [12]. Most countries useaformal triage
system [13] associated with improved patient safety and service
efficiency outcomes [14]. Triage is typically performed by
experienced ED nurses [15] who are specially trained to use
formally validated triage assessment tools to prioritize patient
care[13]. Triage assessment typically consists of abrief history
and physica assessment of the patient, followed by the
assignment of a visit category and triage priority level by the
nurse [15].

Several countries have standardized the mandatory collection
of ED data. Canadian [16,17] and Australian [18] EDsreport a
triage minimum data set of structured complaint codefields. In
addition to these nationally coordinated triage data collection
efforts, there are regional databases for the local monitoring of
injuries or syndromic surveillance (eg, toxic drug supplies and
infectious disease outbreaks) [19]. The triage data collected
between systems will vary, but the data types can be grouped
into either structured or unstructured data, with each data type
having its own strengths and weaknesses.

Structured data force the triage nurse to select from one of
several preformatted options and restrict the types of data that
can be entered into any given datafield. Examples of structured
triage data include arrival time, vital signs, demographic
information (ie, age and sex), insurance status, categorical chief
complaints, and numerical triage acuity score. Structured data
are the most frequently reported data generated during triage
[4,5]. Structured dataare readily available (owing to their routine
collection) and simple to analyze and report compared with
unstructured data; however, this convenience comes at a loss
of contextual detail that isavailable from unstructured narratives

(5].

Unstructured clinical data include free-text written notes or
“narrative” [20]. Narratives generated at triage vary in length
and structure depending on the electronic health record and

https://nursing.jmir.org/2023/1/e41331
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triage system used. The narrative typically includes the triage
nurse’s assessment and the patient’s reported reason for visiting
the ED. These data are unstructured and allow nursesto record
the chief complaint in the patient’s own words, descriptions of
events associated with the ED presentation, and their physical
examination findings [21].

Two systematic reviews that focused on injuries examined
whether unstructured clinical narratives, including those
generated at triage, could be used for large-scale injury
surveillance [22,23]. These reviews summarized how narrative
data were used to gather injury information and highlighted
how data fields were interrogated [22,23]. Cumulatively, the
reviews examined 2831 studies published over 18 years and
included 56 studies, 13 of which used ED triage data [22,23].
They reported that narrative data use has increased over time
and that analyzing the data required automatic or manual
extraction of keywords or ML techniques. The review authors
were critical of data heterogeneity and called for improved data
collection methods [22,23]. The heterogeneity noted in these
studies may be partially explained by the wide range of
administrative data set typesinterrogated. A more homogeneous
dataset (ie, triage narratives alone) may have offered alternative
insights.

Two additional review studies published in 2013 focused their
analyses on studies using triage narratives for syndromic
surveillance systems (ie, programs that monitor for disease
outbreaks) [19,24]. Syndromic classifiers use chief complaint
narratives to group patient visits into categories to monitor for
changes (eg, outbreaks) in disease presentations. The first
systematic review screened 89 studies identified through a
structured search limited to PubMed to examine syndromic
classifiers for detecting influenza in ED triage data sets [24].
The authorsincluded 38 studiesthat met their inclusion criteria:
(1) examined clinical data, which was (2) generated in the ED,
and (3) examined influenza. The most commonly used method
toidentify caseswas chief complaint classification. The authors
noted that ED triage narratives allowed for large-scale research
and program evaluation, but no details on the structure of or
methods for extracting chief complaint classification datawere
offered [24].

The second 2013 nonsystematic review also focused on
syndromic surveillance. Thisreview offered descriptive details
on the structure of syndromic surveillance systems and their
data [19]. The review included 17 studies drawn from an
undisclosed initial sample and identified 15 chief complaint
classifier systems of interest. The authors described the
geographic location where each system was in use and the
process used by each system to group visitsinto syndromes and
detailed the relative strengths and weaknesses of each system.
The review noted that all but 1 system (from Canada) was
American and that the classifiers used differing degrees of
computer text parsing to assign patientsinto groups (eg, ranged
from 4 to 9 syndromes) and classified the approach of each
system by keyword, statistical, or linguistic methods. The
authors highlighted that statistical methods relied on large data
volumes to be robust to the “noisy” inputs found in narrative
text. By contrast, keyword and linguistic methods used
keyword-based strategies and were described as disadvantageous

JMIR Nursing 2023 | vol. 6 | e41331 | p.62
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR NURSING

because time-intensive adjustments were needed to
accommodate variations in triage vocabulary. The drawbacks
of keyword-based methods were balanced by the transparency
offered when compared with ML studies. The authors argued
that triage narratives are of great utility for disease surveillance
and were less critical of variations in the initial data quality,
concluding that there is a need for common syndromic
definitions to improve the utility of these data.

Degspite the use of triage data for multiple purposes, thereis a
criticism of the methods used to classify triage narratives and
acall for improved consistency and quality in their collection.
There are documented effortsto create common data definitions
for triage narratives [25] and to create national ED nursing data
sets[26]; however, unstructured data are not aswidely collected
as structured data [7], and there is a paucity of literature
examining what structures are common to triage narratives.
This scoping review addresses these concerns and examines
peer-reviewed literature to identify what ED triage narrative
data have been used for, studies that may be sufficiently similar
to compare, and the need for additional research. This scoping
review systematically examinesthe evidence to determine what,
if any, structures underlie these narrative data and describes
what the data have been used for.

Objectives
The objectives of thisreview were as follows:

1. Describe the current literature on the use of ED nurses
triage narratives

2. Describethe objectives and findings of theincluded studies

3. Determinewhether there are sufficient datato systematically
review the structure or descriptions of triage narratives

4. Determine whether there is adequate consistency in the
included studiesto support further review of the outcomes.

Methods

Overview

In this review, we used the scoping framework proposed by
Arksey and O'Malley [27,28]. The protocol was published
previously [29]. The PRISMA-ScR (Preferred Reporting Items
for Systematic Reviews and Meta-Anayses Extension for
Scoping Reviews) framework was used to guide reporting [30].
To identify studiesthat examined unstructured narrativesin the
ED, we conducted a search using controlled terminology for
the main topics of health record narratives, emergency, and
triage. A medical librarian refined the search terms, and
prespecified filters were used for ED [31-34]. To maximize the
breadth of the retrieved studies, a comprehensive search was
conducted in CINAHL, Ovid MEDLINE, Ovid Embase,
CochraneLibrary (viaWiley), and ProQuest Central. The search
was limited to peer-reviewed literature published after 1990,
four yearsbefore thefirst nationally implemented triage system
[12]. Thereferencelists of select excluded studies, namely those
that examined the free-text narratives of emergency physicians
and review studies that included triage narratives, were hand
searched for inclusion. There were no deviations from the
published protocol [29].

https://nursing.jmir.org/2023/1/e41331
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Data were downloaded into Covidence (Veritas Health
Innovation) for screening. The studies were screened
independently by 2 authors (CP and MJD) in 2 stages (title plus
abstract and then full text) using prepiloted screening forms.
Any peer-reviewed studiesthat examined unstructured narratives
[22,35] that were generated within an ED [36] by a nurse [37]
were included. Studies that examined disaster triage systems,
studies that did not have full text (ie, abstracts only), and
non-English studieswere excluded. Cohen k was used to gauge
agreement during screening, and all conflicts were settled by
consensus. There were no deviations from the study protocol,
which outlined the screening forms and operational definitions
[29].

Data Extraction

The data were extracted into Microsoft Excel (version 2019,
Microsoft Corp; by CP) using prepiloted forms. The results
were independently confirmed by a second reviewer (MJD).
Counts and proportions were used to describe categorical and
numeric values. The extracted categorical valuesincluded study
variables such as study design, country of origin, triage system
used, and the use of ML. The extracted numerical dataincluded
the publication year, number of EDs from which the data were
drawn, number of visits or patients included in the initial and
final samples, and the number of nursesincluded in each study.
For studies that reported data as minimum values (ie, “there
wereover three million of visits”) [38-45], valueswere recorded
as the minimum stated value (ie, 3 million). When studies
reported using quality or reporting frameworks, we reported the
tool by name. The main conceptual categoriesof each study (ie,
the objectives, design, population, and results) were described
[46]. We summarized the descriptions of the triage narratives
and keywords when the narratives were reported in the study.
When 5 or fewer keywords were used, they were recorded
verbatim.

Data Analysis

Owing to the wide distribution of data, estimates of central
measures were calculated using both median (with IQRs) and
minimum and maximum counts. Statistical analyses were
performed using SPSS (version 25, IBM Corp). Citation
management was performed using Zotero (Corporation for
Digital Scholarship). The study objectives were categorized
dichotomously (ie, yes or no) based on whether ML was used
in the study (defined as any form of artificial intelligence), and
the y were grouped into exclusive categories according to the
primary use of thetriage narratives: caseidentification, predictor
variable, or quality improvement.

Results

Overview of Studies

A total of 25,091 studies were identified in the initial search,
and after deduplication, 18,074 (72.03%) studies underwent
titte and abstract screening. The proportionate agreement
between reviewers (CP and MJD) during screening was 97.4%
for the excluded studies and 98.1% for the included studies
(Cohen k=0.250). A full-text review was completed for 214
studies, and 131 (61.2%) studies were excluded at this stage,
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primarily for not specifying whether the narratives were
generated by a nurse at triage (67/131, 51.1%). All review
studies identified in the initial search that discussed narrative
(although excluded) underwent citation screening in the primary

Figurel. PRISMA diagram.

Picard et al

search that discussed triage or ED narratives underwent citation
screening. An additional 13 studies were included at this stage
(Figure 1).

Medline Embase CINAHL ProQuest Cochrane
(n=5381) (n=9026) (n=9279) (n=585) (n=820)
Records identified from databases Duplicate records removed before screening
(n=25,091) (n=7,017)

Records that underwent title and

Records excluded

abstract screening (n=18,074)

(n=17,860)

Full-text records that were assessed for
eligibility (n=214)

-

Records excluded:
Did not discuss triage nurse narrative
data (n=67)
Abstract or conference proceedings
only (n=51)
Not primary literature (n=13)

Records added during citation screening

Records analyzed
(n=96)

Study Designs

Retrospective design was the most common approach (80/96,
83%; Multimedia Appendix 1). Data were typically drawn (in
part or entirely) from electronic databases, except in earlier
studies, in which data were manually abstracted from paper
charts [47-49]. The studies used data from hospitals (63/96,
66%) or regional databases (33/96, 34%). All studies reported
on the unstructured narratives generated at triage; however,
there was significant variation in the types and details of
additional data reported. The most commonly collected
non-triage-narrative datawere patient demographic data, namely
age (63/96, 66%), sex (60/96, 62%), and vital signs (29/96,
30%); visit details, namely chief complaint codes (57/96, 59%),
discharge status (53/96, 55%), arrival date (35/96, 36%), and
time (32/96, 33%); and ED data, namely triage system used
(41/96, 43%; Multimedia Appendix 2 [22,36]). There was a
weak relationship between the number of items collected and

time, with 12% (R?=0.122) of the variation being attributable
to publication date (rq,=0.35; P<.001). The number of EDs
included was reported in 92% (88/96) of studies. The initial
data set size was reported in 81% (78/96) of studies. Of the 96
included cases, 76 (79%) reported the number of visits, and 28
(29%) reported the number of patients. The number of nurses
who generated the narratives used in the study was reported in
9% (9/96) of studies [38,48-55].

The median study size included 12,103 (IQR 803-150,089)
visits or 391 (IQR 391-76,069) patients from an initial sample
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of 60,231 (IQR 2943-461,435) visits from (IQR 1-12) 2 EDs
(Table 1). There was alarge variation in the numbers of visits
and departments examined, with the included sample sizes
ranging from fewer than 100 to >2 million visits. These visits
were drawn from databases ranging from 100 to >14 million
visits and reflected as few as 1 ED and as many as 496 EDs
(Table 1). There was an increase in the number of studies
performed and median sample size of studies in each 6-year
period between 1998 and 2021, with 61% (59/96) of the studies
published in the last 6 years, that is, after 2015. The median
sample sizesincreased after 2009 from 7951 (IQR 518-55,952)
to 160,944 (IQR 19,418-501,758). There was a concurrent
increasein thefrequency of ML useasaprimary tool, with 77%
(30/39) of studies after 2017 using ML use as a primary tool
(Table 1). We noted that ML was used more frequently in
predictive studies (21/25, 84%) than in studies using narratives
for caseidentification (17/58, 29%) or quality (1/13, 8%; Figure
2).

Geographically, the United States (43/96, 45%), Austraia
(31/96, 32%), and Canada (5/96, 5%) represented 82% (79/96)
of the published papers; 1 study was reported each from South
America and Africa (Table 2). The studies coming from
countries with official languages other than English
[51,54,56-59] were from countries that adopted or adapted the
existing triage systems. Other countries with large
English-speaking populations are either underrepresented
(England and New Zealand) or not represented at all (South
Africa, Wales, Ireland, and Scotland; Multimedia Appendix 1).
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Table 1. Study characteristics by publication year.

Stud-  |neluded EDS? Initial sample Included visits Included patients Included nurses  Studies
ies using
(n=96) MLP
methods
(n=39)
Tota®  Studies” Total® Studies?  Total® Studies?  Total® Studies? Total®  Studies
(=2438) (n=88) (=63413919) (n=78) (=12,220866) (n=76) (N=1804813) (n=28) (=3844) (n=9)
Year, n (%)
1998 1 1(0.04) 1(1.14) 104(0.0001) 1(128) 104(0.0008) 1(1.32) 104(0.01) 1(357) 0(0) 0(0) 0(0)
(1.04)
1999 2 2(0.08) 2(2.27) 100(0.001) 2(2.56) 100(0.0008) 2(2.63) 100(0.01) 2(7.14) 24 2(222) 0(0)
(2.08) (0.62)
2000 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
2001 2 497 2(2.27) 98,672 2(256) 84,000(0.69) 1(132) 0(0) 0(0) 0(0) 0(0) 0(0)
(2.08) (20.39) (0.16)
2002 1 1(0.04) 1(1.14) 11,861 1(128) 0(0) 0(0) 305(0.02) 1(357) 0(0) 0(0) 0(0)
(1.04) (0.02)
2003 2 5(0.21) 2(2.27) 43,078 1(128) 17,413(0.14) 2(2.63) 0(0) 0(0) 0(0) 0(0) 1(2.56)
(2.08) (0.07)
2004 3 23 3(341) 1,021,949 3(3.85 21,949(0.18) 2(2.63) 73115 2(7.14) 0(0) 0(0) 2(5.13)
(312) (0.94) (1.62) (4.05)
2005 4 14 3(341) 579,032 3(3.85) 1510(0.01) 2(2.63) 86,079 2(7.14) 0(0) 0(0) 3(7.69)
(4.17) (0.57) (0.92) 4.77)
2006 1 1(0.04) 1(1.14) 46,602 1(128) 45329(0.37) 1(1.32) 0(0) 0(0) 50(1.3) 1 0(0)
(1.04) (0.07) (11.11)
2007 1 1(0.04) 1(1.14) 521(0.0008) 1(128) 419(0.003) 1(1.32) 0(0) 0(0) 0(0) 0(0) 0(0)
(1.04)
2008 2 95(3.9) 2(2.27) 119,479 2(256) 5956 (0.05) 2(2.63) 0(0) 0(0) 0(0) 0(0) 1(2.56)
(2.08) (0.19)
2000 2 14 2(2.27) 3556352  2(2.56) 1,089,984 1(132) 389(0.02) 1(357) 0(0) 0(0) 0(0)
(2.08) (0.57) (5.61) (8.92)
2010 1 2(0.08) 1(1.14) 263,937 1(128) 19,252(0.16) 1(1.32) 0(0) 0(0) 0(0) 0(0) 0(0)
(1.04) (0.42)
2011 1 6(0.25) 1(1.14) 794(0.001) 1(128) 794(0.001) 1(1.32) 0(0) 0(0) 2(0.05) 1 1(2.56)
(1.04) (11.11)
2012 5 182 5(5.68) 12,810,122 3(3.85) 71,427(0.58) 4(5.26) 519(0.03) 1(357) 27(0.7) 2 1(2.56)
(5.21) (7.47) (20.2) (22.22)
2013 3 4(0.16) 2(227) 348,895 1(128) 41,624 (0.34) 1(1.32) 798(0.04) 1(357) 0(0) 0(0) 0(0)
(312 (0.55)
2014 3 282 3(341) 16,074,953 3(3.85) 43,114(0.35) 2(2.63) 38479 1(357) 3538 1 1(2.56)
(312) (1157 (25.35) (2.13) (92.04) (11.11)
2015 3 74 3(341) 13051141 2(256) 310,353(254) 3(3.95) 0(0) 0(0) 0(0) 0(0) 1(2.56)
(312) (3.04) (20.58)
2016 4 109 3(341) 13,194 3(3.85) 2972(0.02) 2(263) 369(0.02) 1(3.57) 0(0) 0(0) 0(0)
(4.17) (4.47) (0.02)
2017 7 345 5(5.68) 2450310 5(6.41) 2,287,592 7(9.21) 0(0) 0(0) 0(0) 0(0) 2(5.13)
(7.29) (14.15) (3.86) (18.72)
2018 9 18 8(9.09) 195,014 8 50,801 (0.49) 8 183(0.01) 2(7.14) 10 1 3(7.69)
(9.38) (0.74) (0.31) (10.26) (10.53) (0.26)  (11.11)
2019 12 641 10 5,453,665 10 3,426,182 10 153,145 3 193 1 7
(12) (2629) (11.36) (8.6) (12.82) (28.04) (13.16) (8.49) (1071) (5.02) (11.11) (17.95)
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Stud-  |ncluded EDS? Initial sample Included visits Included patients Included nurses Studies
ies using
(n=96) MLP
methods
(n=39)
Total®  Studies Total® Studies?  Total® Studies  Total® Siudies Total®  Studies®
(=2438) (n=88) (=63413919) (n=78) (=12,220866) (n=76) (N=1804813) (n=28) (=3844) (n=9)
2020 14 29 14 4183453 12 3,372,239 10 1,029,147 7(25 0(0) 0(0) 10
(1458) (1.19) (15.91) (6.6) (15.38) (27.6) (13.16) (57.02) (25.64)
2021 13 92 13 3,090,691 10 1,318,752 12 422,081 3 0(0) 0(0) 6
(1354) (3.77) (14.77) (4.87) (12.82) (10.79) (15.79) (23.39) (10.72) (15.38)
Vaue, 25(1- 2(1-12) f 60,231 N/A 12,103 (803- N/A 391(240-  N/A 15(10- N/A 1(0-2)
N/A
median  4.25) (2943- 150, 089) 76,069) 50)
(|QR)e 461,435)
Value, 0-14 1-496 N/A 50- N/A 29-2,100,000 N/A 29-412,858 N/A 2-3538 N/A 0-10
range® 14,000,000

3ED: emergency department.

BML: machine learning.

®The totals represent pooled data from all studies generated in that particular year.

%The number of studies represents how many studies the total was distributed across.

®Median (IQR) and range values were cal cul ated based on individual study sample sizes; results reported by year are pooled.
N/A: not applicable.

Figure 2. Triage narrative uses.
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Table 2. Study characteristics by country.

Country Stud-  |ncluded EDS? Initial sample Included patients Included visits Included nurses  Stud-
ies ies us
(n=96), ing
n (%) MLP
meth-
ods
(n=39),
n (%)
Total Studies Total Studies  Total Studies  Total Studies Total Studies
(2433, (n=88), (F63413919), (n=79), (1804813, (n=28), (N=12,220,865), (76), nd (=384, (n=9),
) @) ) (%)  n°(%) L CONMIC) O B O B )
United 43 2008 39 36,528,693 35 916,955 12 4,986,560 34 3781 3 22
States  (4479) (82.36) (44.32)  (57.6) (44.30) (50.81) (42.86) (40.80) (44.74) (98.36) (33.33) (56.41)
Aus- 31 404 27 23110878 24 1996 (0.11) 5 4,784,753 24 2(005 1 10
tralia  (3229) (1657) (30.68) (36.44) (30.38) (17.86) (39.15) (31.58) (11.11) (2564)
Canada 5 7(0.29) 5(5.68) 6450(0.01) 4(5.06) 573(0.03) 3 19,727 (0.16) 4(5.26) 20 1 1
(5.21) (10.72) (052) (11.11) (2.56)
Israel 3 3(0.12) 3(341) 1586760 3(3.8) 648294 3 1,361,455 2(2.63) 0(0) 0(0) 2
(3.12) (2.50) (35.92) (10.71)  (11.14) (5.13)
Great 2 2(0.08) 2(227) 11911 2(253) 355(0.02) 2(7.14) 50(0.0004) 1(1.32) 4(01) 1 0(0)
Britain  (2.08) (0.02) (11.11)
Brazil 1 1(0.04) 1(1.14) 499,853 1(127) 0(0) 0(0) 499,853(4.09) 1(1.32) 0(0) 0(0) 1
(1.04) (0.79) (2.56)
Switzer- 1 1(0.04) 1(1.14 0(0) 0(0) 519 (0.03) 1(3.57) 519 (0.004) 1(1.32) 15 1 0(0)
land (1.04) (039) (11.11)
China 1 1(0.04) 1(1.14) 44237 1(127) 295(0.02) 1(357) 295(0.002) 1(1.32) 0(0) 0(0) 0(0)
(1.04) (0.07)
Span 1 1(0.04) 1(1.14) 2080(0.003) 1(1.27) 0(0) 0(0) 1572 (0.01) 1(1.32) 0(0) 0(0) 0(0)
(1.04)
Finland 1 2(0.08) 1(1.14) 52,032 1(127) 0(0) 0(0) 42247 (0.35) 1(1.32) 12 1 0(0)
(1.04) (0.08) (031) (11.11)
France 1 1(0.04) 1(1.14) 80,320 1(127) 0(0) 0(0) 806 (0.01) 1(1.32) 0(0) 0(0) 0(0)
(1.04) (0.13)
Iran 1 1(0.04) 1(1.14) 537(0.0008) 1(127) 0(0) 0(0) 537(0.004) 1(132) 10 1 1
(1.04) (0.26) (11.11) (2.56)
South 1 1(0.04) 1(1.14) 142,972 1(127) 0(0) 0(0) 138,022(113) 1(1.32) 0(0) 0(0) 1
Korea  (1.04) (0.23) (2.56)
New 1 1(0.04) 1(1.14) 1000(0.001) 1(1.27) 0(0) 0(0) 1000 (0.01)  1(1.32) 0(0) 0(0) 0(0)
Zedand (1.04)
Portugal 1 1(0.04) 1(1.14) 599,276 1(L27) 235,826 1(357) 0(0) 0(0) 0(0) 0(0) 1
(1.04) (0.95) (13.07) (2.56)
Portugal 1 2(0.08) 1(114) 719,925 1(127) 0(0) 0(0) 356,475(2.92) 1(1.32) 0(0) 0(0) 0(0)
and (1.04) (1.14)
United
States
Uganda 1 1(0.04) 1(1.14) 26,995 1(127) 0(0) 0(0) 26,995 (0.22) 1(1.32) 0(0) 0(0) 0(0)
(1.04) (0.04)

3ED: emergency department.

BML : machine learning.

®The totals represent pooled data from all studies generated in that particular country.
%The number of studies represents how many studies the total was distributed across.
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Study Objectives

The most common objectivesfor studies using triage narratives
were to perform case identification (59/96, 61%), to use
narratives as a predictor variable in ML models (21/96, 22%),
and to use narratives for quality improvement (16/96, 17%;
Table 3). Studies categorized with case identification as their
primary objective sought to describe incidence or prevalence
estimates or populations of interest. Studiesthat used narratives
as apredictor variable predicted patient acuity scores, resource
use, or specific diagnoses.

Quality improvement studies used triage narratives to increase
clinician or system safety and were subdivided as pertaining to
reliability, accuracy, and validity or safety and efficiency.

Table 3. Summary of study objectives.

Picard et al

Reliability and validity studies examined interrater reliability
and were used to assess whether the triage classification matched
specific populations with specific categorical assignments or
triage acuity scores. Safety and efficiency studies examined
narratives to improve data quality or reduce errors and effort
(Table 3).

ML consisted of several models, and we used an inclusive
approach by combining all ML, natural language processing,
and other artificial intelligence models. We noted the frequency
of ML use to be increasing and that ML was more frequently
used in predictive studies (21/25, 84%) than in studies using
narratives for case identification (17/58, 29%) or quality (1/13,
8%; Figure 2).

Study category and typesof papers Explanation
in the category

Quality improvement

Accuracy, validity, and relia-  gygjes used triage narratives from previous ED? visits as aresearch instrument. These studieswould have nurses

bility

or physicians rescore visits and compare the scores to cal culate the reliability, validity, accuracy, or interrater

agreement of providers for specific triage systems [48,49,51,54,60-62] .

Safety and efficiency

These studies examined quality as the completeness of triage data[47], as how time-sensitive presentations were

handled at triage [63,64], and to identify or improve errorsin acuity or category assignment [51,54,62,65,66].
Other studies focused on improving triage and measured the amount of duplicate or redundant information
within triage narratives [67] or the efficiency [42,54,55], accuracy [55], and completeness [55,58,68,69] of narra-

tives.

Caseidentification

Syndromic classification

Estimateincidence or describe
apopulation

Prediction

Acuity or resource use

Specific diagnoses

These studies had a primary objective of developing, describing, or comparing syndromic surveillance systems.
These systems attempt to group all patients from a single large cohort into one of several broadly defined groups
to assign areason for visit category [38,42-44,50,52,53,70-76].

Triage narratives have been used as an aternate means of identifying general or specific presentations. General
grouping included cases related to drugs or alcohol [39,40,77-86], sports [69,87-90], motor vehicle collisions
[41,90-93], mental health—related presentations, [94-100], environmental injuries [45,101-103], infections
[104,105], assaults[106,107], and animal bites[45,108,109]. Narratives seem to be particularly good at identifying
rare cases[107,110-113]. Narratives have al so been used to provide granular data about patients, such astemporal
information [114], to complete missed vitals [115] and to provide contextual details such as events leading to an
injury [39,78,87,89-91,116].

Predictions using triage narratives attempted to forecast the resource uses by patientsin general [117] or addressed
specific aspects of care, including the need for admission [118-122], triage acuity [57,59,123-126], length of stay
[129], critical illness[124], and mortality, [57,127,128].

Triage narratives were used as a covariate for machine learning modelsthat predicted specific resource or admission
needs. Admission destinations and resources of interest included advanced diagnostic imaging use [56,129,130],

mental health admission [131], ICUP admission [132], or neuro-intensive care unit admission [133].

3ED: emergency department.
bICU: intensive care unit.

Descriptions of Triage Narratives
The quality and structure of the triage narratives used in each

30 (31%) described the narrative. The most common approach
to describing narratives was a description of thetriage narrative
or of the keywords used to search within the narrative (Table

study were not clearly stated. Of the 96 studiesincluded, only  4),
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Table 4. Descriptions of the structure of triage narratives.

Picard et al

Study, year Description of the triage narrative® Keywords, n° Keyword topics
Traversand Haas[75], There was a description of the characteristic com- /A€ N/A
2003 ponents of the narrative chief complaints that were
not matched by machine learning: punctuation,
truncations, modifiers, and qualifierswere discussed
Chapman et al [104], N/A 5 Thefollowing fever-related keywords were used:
2004 “fever(s),” “Febrile” “chill*,” and “low grade
temp*”
Day et a [43], 2004 The mean length of the triage narrativeswas 14.6 6 Shortness of breath and difficulty in breathing
(SD 7.9) words in each database were examined
Thompson et a [38], The maximum allowable spacefor triage narratives  >100 Keywords for chest pain, syncope, earache, and
2006 was 40 characters others
Indigetal [39],2010  The average triage note was 35 words (including ~ >160 Drug and alcohol keywords
abbreviations) per presentation; there was a sec-
ondary text field that was not discussed
Bregman and Slavinski  N/A 2 Mammal bite-related terms and their associated
[109], 2012 animals were examined using the search terms
“bite” and “animal”
McKenzieet al N/A 50 Work, worker, and work-related keywords and
[108],2010 truncations
Vallmuur et a [79], N/A 18 Alcohol-related keywords
2013
Mitchell and Bambach N/A 32 Alcohoal- and vehicular collision—related keywords
[91], 2015
Luther et al, [101], N/A 1 Presentations with the keyword “ heat”
2016
Rahmeet a [95], 2016 N/A 16 Suicide-related keywords were identified in both
English and French
Whitlam et a [81], N/A 12 Alcohol-related keywords
2016
DeYoung et a [40], N/A >150 Cannabis-related keywords
2017
Kondiset a [107], N/A 2 “Crying” and “fussy” were the search keywords
2017 reported; however, variationsin these termswere
aso included (although not specified by the au-
thors)
Harduar Moranoetal  N/A 11 Heat injury—related keywords
[102], 2017
Zhang et a [118], 2017 N/A 25 A list of keywords predictive of patient admission
Chueta [110],2018  N/A 1 “Headache”
Gligorijeviceta [117], N/A 24 Mixed keywords for avariety of presentations
2018
Goldman-Méelloreta  N/A 8 Mental health and substance use—+elated keywords
[131], 2018
Hargrove and Waller N/A 23 Vehicle collision—related keywords
[92], 2018
Nagabhushanand Web- N/A 2 Specific chest pain feature keywords “ ripping”
ley [111], 2018 and “tearing”
Chenetal [89],2019 N/A 2 “Tramp” and “bounce” were specified, but other
terms may have been used
Eley et a [90], 2019 N/A 14 Bicycle-related keywords
Marx et a [83], 2019  N/A 8 Marijuana-related keywords
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Study, year Description of the triage narrative® Keywords, n° Keyword topics
Trivedi et a [93], 2019 N/A 3 Electric scooter—related brand names “bird” and
“lime” aswell as“scooter” were the keywords
Sterling et a [126], Themean length of triage narrativewas 143.17 (SD  N/A N/A
2020 77.8) characters (excluding spaces) or 64.3 (SD
35.2) words
Vernon et al [41], 2020 N/A 3 Electric scooter—rel ated keywords and their varia-
tions were searched. “ Scooter,” “e-scooter,” and
“electric-scooter” were offered as specific terms
Ivanov et al [125],2021 The average number of clinical features per text N/A N/A
entry was 12.79. There was no discussion about
character or word counts
Rahilly-Tierney et al N/A 3 “Heroin” and “overdose” were specified asinclu-
[86], 2021 sion terms and “ detoxification” as an exclusion
term; although there may have been additional
termsincluded, they were not specified
Rozovaet al [99], 2021 The average triage note was 127 characterslong 40 Suicide-related keywords

(notes with <30 characters were excluded)

8studies reporting only the process of cleaning and normalizing unstructured narratives were not included.
byariationsin spelling, abbreviations, bigram duplications, and negation terms were counted if specified.

°N/A: not applicable.

There were 7 studies that described triage narratives
[38,39,43,75,99,125,126]. The descriptionsincluded the counts
of charactersand words used in thetypical triage narrative. The
length of thetriage narrative entriesin these studiesranged from
40 [38] to 127 characters [99] and 14.6 [43] to 35 words
(including abbreviations) [39] (Table 4). One study described
the narratives in terms of “clinical features’ [125]. “Clinical
features’ in this study were Unified Medical Language System
clinical termsthat the authors derived using a natural language
processing algorithm (C-NLP), but it isunclear how much these
differ from their input data or whether they can be compared
with those in other studies.

There were 27 studies that reported on the specific keywords
that were present within the narratives [38-41,43,79,
81,83,86,89-93,95,99,101,102,104,107-111,117,118,125,126,131].
The number of keywords ranged from 1 [101] to >160 [39],
with a median number of 11 (IQR 3-24.5) keywords reported
(Table 4). However, 11% (3/27) of studies did not report the
exact number of keywords used [38-40]. The authors reported
the use of express keywords with correct spellings
[86,93,101,107,109-111] as well asintentional variations such
asmisspellings, abbreviations, or truncations[39,40,81,92,108].
One of the studies searched for terms using keywords in 2
languages (English and French) [95].

Intotal, 9 studies reported the number of nurseswho generated
the narratives [38,48-55]. The total number of nurses whose
documentation was assessed in these studies was 3844. The
median sample size of nurses was 15 (IQR 10-50), and the

https://nursing.jmir.org/2023/1/e41331

sample size ranged from 2 [50] to 3538 [53]. These 9 studies
represent only 3% of thetotal sample size (n=367,946). One of
the studies reported on both the structure of triage narratives
and the number of nursesincluded in the sample [38].

The most in-depth descriptions were provided by Travers and
Haas[75], who explored triage narrativesin depth by describing
the structure of the narratives and regional variations. This
3-center retrospective cohort study used verbatim triage chief
complaint narratives drawn from EDs in the United States. In
a corpus of 13,494 unique chief complaint narratives drawn
from 39,038 visits, they used manual and automated techniques
to identify chief complaint concepts using the Unified Medical
Language System data definitions. Concepts that were not
readily classified using ML modelswere described in both form
and function, and the authors detailed the function of the
punctuation, acronyms and abbreviations, truncations, modifiers,
and qualifier words used in triage narratives [ 75].

Although quality appraisal can be incorporated into scoping
reviews[30], we did not opt to include one because our primary
aimwasto describe theliterature rather than assess each study’s
findings[27,28]. Consequently, we arelimited to reporting that
8% (8/96) of theincluded studies used an Enhancing the Quality
and Trangparency of Health Research Network quality reporting
guideline (Table5). Intotal, 4% (4/96) of studies used reporting
guidelines specifically for predictive models [62,99,124,129],
and 1% (1/96) of studies reported using a quality framework to
guide data cleaning and the protection of patient information
[124].
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Table5. Studiesthat used reporting guidelines and the types of guidelines used.

Study, year Reporting guideline

Guideline body

Chuet al [110], 2018 The RECORD? statement

Jones et al [82], 2019
studies

Trivedi et al [93], 2019

Zhang et a [129], 2019 GRRASY

Joseph et al [124], 2020

Cheung and Leung [62], 2021
Lam et a [85], 2021
Rozovaet d [99], 2021

GRRAS
The RECORD statement
The TRIPOD statement

The STROBEF statement: guidelines for reporting observational

The STROBE statement: guidelinesfor reporting observational studies

(1) HIPAA® Safe Harbor method and (2) The TRI POD' statement

EQUATOR® Network
EQUATOR Network

EQUATOR Network
EQUATOR Network

(1) US Department of Health and Human Ser-
vices and (2) EQUATOR Network

EQUATOR Network
EQUATOR Network
EQUATOR Network

3RECORD: Reporting of Studies Conducted Using Observational Routinely Collected Health Data.

bEQUATOR: Enhancing the Quality and Transparency of Health Research.

CSTROBE: Strengthening the Reporting of Observational Studies in Epidemiology.
dGRRAS: Guidelinesfor Devel oping and Reporting Machine Learning Predictive Modelsin Biomedical Research.

CHIPAA: Health Insurance Portability and Accountability Act.

"TRIPOD: Transparent Reporting of a Multivariable Prediction Model for Individual Prognosis or Diagnosis.

Discussion

Principal Findings

We performed a scoping review to examine studies reporting
on the structure and use of triage nurse narratives. Our search
was systematic, used a prepublished protocol, and screened a
significant number of studies published over a 32-year period.
Our study protocol was registered and published and used
standardized screening templates and data extraction forms[29].
Our search intentionally sacrificed specificity for sensitivity,
including a substantial number of studies in keeping with the
scoping review design. The volume of studies retrieved
demonstrates that identifying triage narrative in academic
literatureisdifficult and that straightforward ways of identifying
pertinent studies are needed. Studies would be more readily
identifiable if their keywords, titles, and abstracts were clear
and consistent.

In addition to the triage narrative, we found that the most
frequently reported data were patient age, sex, chief complaint
category, discharge status, and triage acuity, similar to a 2020
systematic review of ML for clinical decision supportinthe ED
[5]. Similar to other review studies, we found an increasein the
number of studies conducted over time [3]. We found a sharp
increase in the sample size of studies after 2008. Our findings
also support that the studies using ML lag behind studies of
health record data. However, we noted that this trend continued
only until 2017, when ML became the most common approach
reported inthe literature. Wang et al [3] tabul ated the top sources
of electronic health record narratives and determined that the
most common sources were discharge summaries (n=26, 45%
of studies), progress notes (n=15, 26%), admission notes (n=9,
16%), operative notes (n=5, 9%), and primary care notes (n=3,
5%). Weidentified 5 studies[71,72,108,121,134] that used ML.
ML studies were challenging to identify through structured
searches. Similar to our review, Wang et al [3] determined that

https://nursing.jmir.org/2023/1/e41331

most studies were conducted in the United States. They
identified fewer (3/263, 1%) studies from Austraia. In
comparison, our study identified that 56% (10/18) of the studies
originated from Australia during the same period [50,108]. Our
results differ in part because we did not restrict our search in
the same manner as Wang et a [3], who explicitly examined
ML, and rather focused on unstructured narratives as a primary
search concept.

The previously discussed reviews and severa other studies
included in this review established that triage narratives can
improve case identification when used in isolation or when
added to diagnosis codes [22]. The use of narratives for these
purposes was reported as a straightforward process in several
studies that showed that their inclusion or exclusion can
substantially impact the number of casesidentified [72,78,79].
Refinement of these techniques may improve the sensitivity of
searches and have significant impacts on disease prevalence
estimates for diagnoses (eg, rareillnesses) that may not be well
captured with administrative discharge codes, acommon method
for tracking population illnesses [113,135]. The methods used
in keyword-based caseidentification studiesare well positioned
for implementation, given their clearly defined and reproducible
methods and long history of being used for these purposes.
Studies of disease prevalence were among the first to use
narratives collected on a large scale [42,75]. The potential
improvements to the sensitivity and specificity of case
identification may justify the systematic review of the studies
included in thisreview. In addition, future research could focus
on clearly defining theimprovementsthat narrative dataanalysis
can offer to case identification studies.

Thereis a pressing need to collect nursing data [7], and triage
has been identified as one of the most important areasfor quality
improvement [136]. Several studies have reviewed quality
improvement effortsat triage[8] and called to include narratives
in these efforts [137], but significant work is still needed. A
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renewal of early effortsto establish a minimum ED nurse data
set [26] and efforts to create common definitions for narrative
elements are needed [25], as is additional research to describe
the structures of triage narratives in general. This work is
required to determine whether there is a common structure in
the data. Our results showed that even though 31% (30/96) of
studies offered a description of narratives, only 1% (1/96)
provided significant depth. A fulsome description is needed to
ensure that triage nursing contextual data are not lost through
text normalization (a typical early step in data cleaning for
models), given that nurses use unique punctuation and
abbreviations while recording triage narratives [75]. Finally,
given the wide regional variations in the breadth and depth of
information collected at triage, research is needed to identify
the specific details that triage narratives should contain.

The Strengthening the Reporting of Observational Studies in
Epidemiology and Reporting of Studies Conducted Using
Observational Routinely Collected Data guidelines were
published in 2007 [138] and 2015 [139], respectively. However,
only 8% (8/96) of the studies reported using a reporting
guideline, even though 86% (83/96) of these studies were
reported after 2007. Recently published reporting guidelines
such asthe Transparent Reporting of aMultivariable Prediction
Model for Individual Prognosis or Diagnosis [140] may
contribute to more consistent reporting guideline use, and 2021
saw the highest (3/13, 23%) proportion of studies using a
reporting guideline. The use of reporting guidelines will help
reduce the heterogeneity noted in reporting.

Limitations

In total, 3 concepts (emergency, triage, and narrative) were
searched using an inclusive search approach, resulting in a
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substantial number of studies. The level of agreement during
screening was fair, but it was likely reduced owing to the large
number of studies reviewed and the need for full-text reading
to determine whether the narrative was nurse generated. Future
refinements to the search strategy may enable a less
wide-reaching search, and more clearly defined methods to
identify nurse-generated narratives may decrease the number
of studies for screening. In addition, clear methods for
identifying when narratives are generated by nurses may prevent
researchersfrom pooling nurses' triage narrativeswith narratives
generated by other clinicians such as physicians, which may
result in more studies being positively identified as originating
from triage nurses.

Conclusions

This review identified 96 studies that used triage narratives to
achieve quality improvement, perform case identification, or
make predictions about clinical outcomes. We have described
how narrative useis changing to incorporate larger samplesand
more ML methodsfor interrogating the data. We have provided
a strong argument that there is a considerable lack of research
on the structure of triage narratives. Future research should not
only focus on the outcomes of their study but also describein
detail the data sources used. Future researchers should strive to
follow reporting guidelines to improve the quality of data
reporting and increase the ability to pool and compare study
findings. Emergency nursing scholars can encourage the national
collection of triage data to allow comparison between regions
if the common structures of data are better articul ated.
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Abstract

Background: Continuous monitoring of vital signs (CMV S) using wearable wireless sensorsisincreasingly availableto patients
in general wardsand can improve outcomes and reduce nurse workload. To assess the potential impact of such systems, successful
implementation is important. We developed a CMV S intervention and implementation strategy and evaluated its successin 2
general wards.

Objective: We aimed to assess and compare intervention fidelity in 2 wards (internal medicine and general surgery) of alarge
teaching hospital.

Methods: A mixed methods sequential explanatory design was used. After thorough training and preparation, CMV'S was
implemented—in parallel with the standard intermittent manual measurements—and executed for 6 months in each ward. Heart
rate and respiratory rate were measured using a chest-worn wearable sensor, and vital sign trends were visualized on a digital
platform. Trends were routinely assessed and reported each nursing shift without automated alarms. The primary outcome was
intervention fidelity, defined as the proportion of written reports and related nurse activitiesin case of deviating trends comparing
early (months 1-2), mid- (months 3-4), and late (months 5-6) implementation periods. Explanatory interviews with nurses were
conducted.

Results:. The implementation strategy was executed as planned. A total of 358 patients were included, resulting in 45,113
monitored hours during 6142 nurse shifts. Intotal, 10.3% (37/358) of the sensorswere replaced prematurely because of technical
failure. Mean intervention fidelity was 70.7% (SD 20.4%) and higher in the surgical ward (73.6%, SD 18.1% vs 64.1%, SD
23.7%; P<.001). Fidelity decreased over the implementation period in the internal medicine ward (76%, 57%, and 48% at early,
mid-, and late implementation, respectively; P<.001) but not significantly in the surgical ward (76% at early implementation vs
74% at midimplementation [P=.56] vs 70.7% at |ate implementation [P=.07]). No nursing activities were needed based on vital
sign trends for 68.7% (246/358) of the patients. In 174 reports of 31.3% (112/358) of the patients, observed deviating trends led
to 101 additional bedside assessments of patients and 73 consultations by physicians. The main themes that emerged during
interviews (n=21) included the relative priority of CMVS in nurse work, the importance of nursing assessment, the relatively
limited perceived benefits for patient care, and experienced mediocre usability of the technology.
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Conclusions: We successfully implemented asystem for CMV Sat scalein 2 hospital wards, but our results show that intervention
fidelity decreased over time, more in the internal medicine ward than in the surgical ward. This decrease appeared to depend on
multiple ward-specific factors. Nurses' perceptions regarding the value and benefits of the intervention varied. Implications for
optimal implementation of CMVS include engaging nurses early, seamless integration into electronic health records, and

sophisticated decision support tools for vital sign trend interpretation.

(JMIR Nursing 2023;6:e44061) doi:10.2196/44061

KEYWORDS

physiological monitoring; implementation science; clinical deterioration; continuous vital sign monitoring; wearable wireless
devices; wearables; process eval uation; mixed methods; intervention fidelity

Introduction

Background

Most adverse events occurring in hospital wards are preceded
by a considerable period of changes in vital signs, which are
important indicators of clinical deterioration [1]. Monitoring
vital signs alows for early detection and timely interventions
that may improve outcomes [1-4]. In high-care units with
patients who are critically ill, continuous monitoring of vital
signs (CMV S) isthe norm, whereasin general wards, vital signs
are usually monitored intermittently, and interpretation isguided
by Early Warning Scores (EWSs) [5-7]. Although the EWS
system may facilitate early detection, there are still limitations
owingto itsintermittent nature and variable compliance [8-10].
Consequently, patients' condition may deteriorate unnoticed,
which can lead to avoidable adverse events, adverse outcomes,
and higher costs[11-13].

Given recent technological developments, CMVS using
wearable wireless sensors has become available to patients in
general wards. Previous studies have shown that these systems
can accurately measure vital signs and detect deterioration
[14-16]. However, evidence on the effects of these CMVS
systems on patient outcomes is scarce [17,18]. This may be
related to the fact that the implementation of CMV S at scale
remains challenging and requires considerabl e upfront financial
investment by hospital administrations [19,20].

Although many health care professionals acknowledge the
potential benefits of CMV'S for patient care, severa studies
have highlighted considerable challenges, such as difficult
implementation into existing nursing workflows, poor
integration with hospital electronic health record (EHR) systems,
and primitive alarm management strategies[21-23]. In addition,
monitoring vital sign trends may be challenging for most ward
nurses because of alack of experience with interpreting graphic
representations of CMV S trends [15,24,25].

Objectives

Given these challenges, implementing CMV Sin hospital wards
is considered a “complex intervention” with many interacting
components and the need for behavior change of health care
professionals and affecting multiple patient outcomes [26,27].
Successfully scaled implementation in wardsis necessary before
any possible beneficial effects of CMVS on clinical outcomes
can be expected [17,21,28]. Unfortunately, there is only scant
knowledge on the facilitators and barriers to CMVS
implementation [24,25,29]. We have previously conducted 2

https://nursing.jmir.org/2023/1/e44061

feasibility studies[15,23] and 2 qualitative studies[24,30] that
aided in developing and refining our CMV S intervention and
an implementation strategy. For this study, an
implementati on-effectiveness hybrid design was used for the
parallel evaluation of the implementation and effectiveness of
the intervention [31]. This report focuses on the process
evaluation of the implementation, with the primary aim of
assessing and comparing intervention fidelity in 2 wards
(internal medicine and general surgery). The secondary aims
were to assess and compare implementation fidelity, technical
fidelity, perceived appropriateness, acceptability, usability,
adoption, and feasibility according to nurses. The effectiveness
of the intervention will be analyzed and described in a separate

paper.
Methods

Design

A mixed methods sequential explanatory design [32] was used
for an 8-month period in a surgica ward and an internal
medicine ward (September 2021-July 2022) of a 1245-bed
tertiary teaching hospital in the Netherlands. The study was
reported according to the Standards for Quality Improvement
Reporting Excellence 2.0 checklist [33].

Context

The surgical ward consisted of 49 beds, in which patients of
gastrointestinal and vascular surgery were admitted. A total of
57.4 full-time equivalent of nurses were employed at the ward.
The nurse-to-patient ratio was 1:5 for the day shift, 1:6 for the
evening shift, and 1:12 for the night shift. A nurse specialist or
junior resident assessed the patients daily during morning
rounds.

The interna medicine ward consisted of 48 beds and was
divided into 2 teams of nurses based on subspecialties: general
internal medicine and gastroenterology. The nurse-to-patient
ratio was 1:4 for the day shift, 1:12 for the evening shift, and
1:12 for the night shift. A junior resident assessed the patients
during morning rounds.

Patients admitted to the surgical and internal medicine wards
were eligible to receive the CMVS intervention (Multimedia
Appendix 1). Inclusion criteria were age of =18 years, no
cognitiveimpairments, expected hospitalization time of >2 days,
and ability to speak and read the Dutch language. The exclusion
criterion wasinability to wear the CMV S sensor because of an
allergy. Nurseswho were employed at the ward during the study
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period participated and were eligible for participation in the
process evaluation if they had worked with the CMV S system
for a least one month during the study period. Nurses
temporarily employed from the flex pool were excluded from
the study.

Intervention

In addition to standard care, patientsincluded in the study were
monitored using the Conformité Européene—marked Healthdot
sensor (Philips Healthcare) and IntelliVue Guardian Solution
(IGS) software platform (Philips Healthcare). Standard care
consisted of intermittent monitoring (at least once daily) through
manua measurements performed by the nurse and assessed
using the Modified EWS (MEWS) according to the local
hospital protocol [34].

The wireless wearable sensor was a water-resistant disposable
patch worn on the patient’s chest (Multimedia Appendix 2); it
continuously records the heart rate (HR) in beats per minute
and respiratory rate (ReR) in respirations per minute both using
accelerometry. Previous studies have shown that this sensor is
accurate[35,36]. The 2 vital sign measurementsaretransmitted
wirelessly every 5 minutes through a long-range, |ow-power
Internet of Things connection (LoRa; Semtech) to the IGS
software. After connecting the sensor to the patient and to the
software by scanning the QR code using a separate mobile
phone, the software platform with trends was displayed on the
computer on wheelsand in amobile app (Multimedia A ppendix
3). The battery life of the patch was 14 days, and during the
performance of an electrocardiogram, computer tomography,
or magnetic resonance imaging, the sensor was temporarily
removed.

Within the IGS software, individua vital sign trends were
visualized, and complementary to the hospital MEWS protocoal,
apartial MEWS (D-EWS) was presented every hour to promote
adequate detection. The D-EWS was based on the HR and ReR
measurements and was in line with the MEWS thresholds and
scores (Multimedia Appendix 4) on the preinstalled thresholds
for HR and ReR. Patient numbers and nameswere automatically
synchronized with the EHR using a Health Level 7 linkage, so
manual entry was not required. As the device measures only 2
vital signs, routine manual measurements of other relevant vital
signs (eg, temperature and blood oxygen saturation) by nurses
were maintained throughout the study. Every 4 hours (ie, twice
per shift), nursesroutinely assessed vital sign trends and reported
the D-EWS and any deviations and subsequent nursing activities
inthe EHR at the end of every shift. When the D-EWS was =3,
additional checks and interventions could be performed as
deemed appropriate by the nurse. No alarm strategy was applied
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in this study based on the substantial alarm fatigue experienced
by nursesin our previous feasibility studies[15,23].

Implementation Strategy

Before the start of the study, the 2 wards were technicaly
prepared for CMV'S, and an e-learning module was devel oped
(Textbox 1). This comprehensive 30-minute e-learning module
(Articulate 360; Articulate Global) was devel oped by the project
manager (JL) together with an educationalist. The e-learning
module ended with a knowledge assessment that had to be
successfully completed. The contents were pilot-tested by 4
nurses of the project team (Multimedia Appendix 5). This
project team was formed per ward comprising the project
manager, 4 nurses, the ward manager, and 1 consulting
physician. First, information and goals about the project were
presented in a regular team meeting 2 months before the start
of the project. Subsequently, the e-learning module for nurses
was made available on the web (Multimedia Appendix 5). It
consisted of information about the purpose of the project, the
rationale for CMVS, the protocol of the D-EWS, the work
processes and policy, the practical use of the IGS system, and
how to assessthevital sign trends. Afterward, there was aweek
of daily meetings with the project manager to provide ample
opportunities to ask further questions. In addition, all relevant
physicianswereinformed of the project and workflow in ateam
meeting.

During the first 4 weeks of the study, bedside training and
coaching were provided by the project manager
(Monday-Friday) 3 times daily. In addition, weekly status
updates and feedback on the implementation were provided to
the entire team via email. During the study period, the project
manager coordinated the inclusion process (Monday-Friday).
A small number of dedicated project team nurses acted as key
users to provide support for all nurses.

To accurately monitor the implementation, the use of
performance feedback was deemed essential. Each month of
the study—as a structured evaluation moment—a dashboard
with interim results of theinclusion rate and intervention fidelity
was discussed in a project team meeting. In addition, a patient
case study with deviating vital sign trends was presented, and
CMV S experiences were discussed. Subsequently, actionswere
defined according to the Plan Do Check Act cycle[37], resulting
in an iterative process of improvement of the implementation
strategy. The results of the meeting, including the dashboard
and related actions, were communicated to all team members
via email. In addition, every 100th patient with CMVS was
celebrated as an inclusion milestone in the team mesting.
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Textbox 1. Planning of the implementation process.
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Preparation period
« Month—+4
o  Technical preparation of the ward

«  Development of an e-learning module

« Month-3

«  Plenary team meeting

« Month-2
« elearning module on the web

o Defining implementation measures with key users

« Month-1
o  Daily meetings for nurses

«  Education for physicians

I mplementation period
« Month1
« Golive
« Bedside coaching 3 times aday
o Weekly feedback updates
«  Monthly evaluation and feedback

« Months2to6
«  Monthly evaluation and feedback

Study Procedures

Admitted patients who met the inclusion criteria were
approached and received information about the study. Patients
of surgery were asked for informed consent during the
preadmission call, and patients of internal medicine were asked
when admitted to the ward. When the patients agreed to
participate, the nurse started CMVS directly or immediately
after the surgical procedure until discharge.

Sample Size

The study sample size was based on the primary aim of the
project: evaluation of the implementation.

Thereisinsufficient guidancein theliterature regarding sample
size calculations for this type of implementation evaluation
studies. On the basis of historical data and the recruitment rate
of our previousfeasibility studies[15,23], we estimated that we
would be able to include 350 patients across both wards over a
period of 6 months.

https://nursing.jmir.org/2023/1/e44061

Ethical Consider ations and I nformed Consent

The Medical Ethics Committee of the Isala Hospital reviewed
the protocol (protocol 210414) and declared that the Medical
Research Involving Human Subjects Act (also known by its
Dutch abbreviation WMO) did not apply for this study. This
study was conducted in accordance with the Declaration of
Helsinki. Written informed consent was obtained from all
patients participating in the study. All patient data were
registered in case report forms and stored securely.

Data Collection

Quantitative Data

On the basis of the outcome definitions by Proctor et al [38], a
broad range of implementation outcomes was assessed—overall
and per ward—to comprehend the full extent of the
implementation. An overview of the measured constructs and
timing is presented in Table 1.
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Table 1. Overview of study outcomes per ward.
Outcome Month
1 2 3 4 5 6
Intervention fidelity AD? AD AD AD AD ADor P
Implementation fidelity AD AD AD AD AD ADorl
Technical fidelity AD AD AD AD AD ADor |
Appropriateness ¢ n/Ad N/A N/A N/A N/A
Acceptability N/A N/A S N/A N/A Sl
Usability N/A N/A S N/A N/A Sl
Adoption N/A N/A S N/A N/A N/A
Feasibility N/A N/A S N/A N/A S

8AD: administrative data from the patient record.
B interview.

€s: survey collected viaemail.

IN/A: not applicable.

The main outcome was the “intervention fidelity,” defined as
the proportion of written nurse EHR reports on the CMV Strend
assessment per patient per nursing shift. A 100% score would
be 3 reports per 24 hours per patient. We considered 70% of
written reports per patient to be sufficient for implementation
success based on our previousfeasibility study [15]. In addition,
any follow-up nursing activitiesin case of deviating trendswere
described.

The secondary outcomeswereimplementation fidelity; technical
fidelity; and asurvey of nurseson appropriateness, acceptability,
usability, adoption, and feasibility. For implementation fidelity,
the proportion of nurses who had completed the e-learning
modul e, the proportion of monthly evaluations with the project
team, and the implementation measures were documented and
described. In addition, exposure (defined as the proportion of
hospitalized patients receiving the intervention at the ward
during implementation), recruitment (defined asthe proportion
of actual patients willing to participate), and retention rate
(defined asretention of patientsusing CMV S during admission)
were recorded. Moreover, regarding technical fidelity, the
following data of the CMV S system were collected: number of
measurements, proportion of data artifacts, D-EWSs, and
premature replacement of the sensor because of technical failure.
An artifact was defined as an invalid measurement asidentified
by the algorithm of the system and presented as -?-.

The surveys for nurses were sent via email and consisted of
several questionnaires (Table 1). The 4-item Acceptability of
Intervention Measure evaluated acceptability, the 4-item
Intervention Appropriateness Measure evaluated
appropriateness, and the 4-item Feasibility of Intervention
Measure evaluated feasibility, all on a5-point Likert scale (score
1-5). A median score of >3.5 was considered sufficient [39].

The 10-item System Usability Scale measured usability on a
5-point Likert scale, resulting in ascore of 0to 100. A usability
score of <50 was considered unacceptable, 51 to 70 was
considered marginal, and >70 was considered acceptable [40].

https://nursing.jmir.org/2023/1/e44061

The 15-item Evidence-Based Practice Attitude Scale on a
5-point Likert scale measured adoption (score of 0-4) with the
following subscales: requirements, appeal, openness, and
divergence. Scores were reported as overal scores and per
subscale. A higher score indicated better adoption. A median
score of >2.5 was defined as sufficient adoption.

Finally, we collected data on patient characteristics (gender,
age, BMI, American Society of Anesthesiologists classification,
urgency of admission, Short Nutritiona Assessment
Questionnaire [41], smoking status, alcohol use, and
comorbidities[Charlson Comorbidity Index scoreranging from
0-12]) [42,43] and outcomes (length of stay, mortality,
unplanned intensive care unit admissions, and rapid response
teams) from administrative data from the EHR. Nurse
demographics (gender, age, job position, working experience
in years, and working hours per week) were collected from the
hospital’s personnel records.

Qualitative Data

In addition to the quantitative data, semistructured interviews
were conducted with nurses (Table 1). The qualitative element
of thisstudy aimed to clarify the quantitative data. A pilot-tested
topic list guided theinterviews (Multimedia Appendix 6), which
were conducted by 2 nursing students who were trained and
supervised by the project manager (JL). The interviews were
audio recorded and transcribed verbatim. No field notes were
taken. Per ward, at least 10 semistructured interviews were
conducted in a secluded room on the ward in the last month of
the study.

Data Analysis

Quantitative Data

Data were analyzed using descriptive and inductive statistics
with SPSS Statistics (version 26; IBM Corp) for Windows. Each
continuous parameter was checked for normality using the
Kolmogorov-Smirnov test and visually using a Q-Q plot and
histogram. Normality-based reporting was performed using
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means with SDs or medians with IQRs. For categorical data,
frequencies and percentages were reported.

To explore the differences between the wards, the unpaired t
test, Mann-Whitney U test, and chi-sgquare test of the Fisher
exact test were performed based on normality and test
assumptions. In addition, multiple linear regression was
performed for explorative analysis of intervention fidelity of
the nurses based on the reports. Theindependent variableswere
the Charlson Comorbidity Index [42], length of stay, number
of D-EWSs of =3, amount of artifact data (in percentage), and
the month of implementation. Implementation month was a
dummy variable divided into early (months 1-2), mid- (months
3-4), and late (months 5-6) implementation. For all tests, P<.05
was considered statistically significant.

Qualitative Data

Theinterviewswere analyzed using deductive thematic analysis
with the qualitative data analysis software NVivo (version 12;
QSRInternational). Theraw datawere analyzed using a 6-stage
thematic analysis as outlined by Braun and Clarke [44]. The
stagesincluded (1) immersion, (2) generating initial codes, (3)
searching for and identifying themes, (4) reviewing themes, (5)
defining and naming themes, and (6) writing the report.

In total, 2 researchers (JL and HR) conducted stages 1 to 3
independently. During the first and second stages, JL and HR
became familiar with the data by listening to the audio
recordings, checking the transcriptions against the audio
recording, reading, listening to sections again, and rereading
the final transcripts. During the third stage, both researchers
read the transcriptsand codesfor categorizing similar statements
into first themes. In stages 4 to 6, al authors were responsible
for reviewing, defining, and naming themes through discussion.
During the sixth stage, the themes were brought to the nurses
for member checking via email, which did not result in any
changes to the themes.

Mixed Methods: Integration and I nterpretation

Integration of the quantitative and qualitative elements of the
study occurred through linking the methods of data collection

https://nursing.jmir.org/2023/1/e44061
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and analysis. Linking of methods occurred through building:
the data of the inclusion and intervention fidelity per month
served as the start for the interview, and possible explanations
based on the nurses’ experiences were discussed. Interpretation
and reporting occurred through the contiguous approach:
presentation of qualitative and quantitative findings in
consequent but different sections [45].

Results

Study Characteristics

A total of 384 patientswere screened for participation, of whom
6 (1.6%) declined. Of the 378 patients included during the
implementation period, 20 (5.3%) were excluded because of
conversion to palliative surgery (n=5, 25%), known alergy
(n=1, 5%), loss to follow-up (N=8, 40%), surgery cancellation
(n=3, 15%), retraction (n=2, 10%), or postoperative admission
to another ward (n=1, 5%). Finally, 358 patients were included
in the analysis: 248 (69.3%) from the surgical ward and 110
(30.7%) fromtheinternal medicineward (Multimedia Appendix
7). The median length of stay at the surgical ward was 6.0 (IQR
3.5-10.5) days versus 8.8 (IQR 5.5-14.1) days at the internal
medicineward (P<.001). Nearly all patients of internal medicine
(109/110, 99.1%) were emergency admissions in contrast to
7.3% (18/248) at the surgical ward (P<.001), and in-hospital
mortality was considerably higher in theinternal medicineward
(8/110, 7.3% vs 2/248, 0.8%; P=.002). For all the characteristics,
see Table 2. In total, 148 nurses participated in the study: 71
(48%) from the surgical ward and 77 (52%) from the internal
ward (Table 3). The median age of the nurses was 29 (IQR
24-42) years; they were predominantly female (136/148, 91.9%),
and 37.2% (55/148) were senior nurses. The median work
experience was 5 (IQR 2-16) years, with amedian of 32 (IQR
24-32) working hours per week. There were no significant
differences between the characteristics of the 2 wards (Table
3).
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Table 2. Study characteristics (n=358).

Characteristics Surgery (n=248) Internal medicine (n=110) P value
Gender, n (%) 012b
Man 138 (55.6) 77 (70)
Woman 110 (44.4) 33(30)
Nonbinary 0(0) 0(0)
Age (years), mean (SD) 67.8 (12.5) 71.2 (12.3) 01°¢
BMI (kg/m?), mean (SD) 26.4 (4.8) 28.5(6.9) 003P¢
Length of stay (days), median (IQR) 6.0 (3.5-10.5) 8.8(5.5-14.1) <.001Pd
Charlson Comorbidity Index, mean (SD) 5.0(2.5) 4.0(1.9) <.0012P
ASAS n (%) <.0012P
1-2 141 (56.9) 27 (24.5)
34 107 (43.1) 55 (50)
Unknown 0(0) 28 (25.5)
Urgency, n (%) <.001f
Elective 230(92.7) 1(0.9)
Urgent 18(7.3) 109 (99.1)
SNAQ? score, n (%) 992
0-2 214 (86.3) 95 (86.4)
35 34(13.7) 15 (13.6)
K atz-ADL" score, n (%) <.0012
0 214 (86.3) 72 (65.5)
1-6 34(13.7) 38(34.5)
Smoking, n (%) 342
Yes 39(15.7) 18 (16.4)
No 80 (32.3) 49 (44.5)
Prior 129 (52) 43(39.1)
Alcohoal (current use), n (%) 123 (49.6) 47 (42.7) 232
Mortality, n (%) 2(0.8) 8(7.3) .0020f
RRT' cals, n (%) 3(12 0(0) N/Al
Unplanned ICUX admissions, n (%) 5(2) 5(45) 18
8Chi-square test.
bsj gnificant with P<.05.
CUnpaired t test.
dm ann-Whitney U test.
€ASA: American Society of Anesthesiologists.
"Fisher exact test.

9SNAQ: Short Nutritional Assessment Questionnaire.
MK atz-ADL: Katz Activities of Daily Living.

IRRT: rapid response team.

IN/A: not applicable.

Kicu: intensive care unit.
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Table 3. Characteristics of professionals (n=148).
Characteristics Surgery (n=71) Internal (N=77) P value
Gender (man), n (%) 3.2 9(11.7) 102
Age (years), median (IQR) 29 (25-44) 29 (24-41) ogP
Job position, n (%) 902
Nurse 45 (63.4) 48 (62.3)
Senior nurse 26 (36.6) 29 (37.7)
Work experience (years), median (IQR) 5(1-15) 5(2-17.5) 780
Working hours per week, median (IQR) 32 (24-32) 32 (24-32) .60°
8Chi-square test.
bm ann-Whitney U test.

Intervention Fidelity

Eventually, 6142 shifts were analyzed. The overall mean
intervention fidelity for both wards was 70.7% (SD 20.4%); it
was considered sufficient in the surgical ward but not in the
internal medicineward (73.6%, SD 18.1% vs64.1%, SD 23.7%;
P<.001). Multiple regression analysis showed that intervention
fidelity remained stable over time in the surgical ward but
decreased over time in the internal medicine ward (76.3% at
early implementation vs 56.5% at midimplementation vs 48.2%
at lateimplementation; P<.001; Figure 1 and Table 4). Changes

inintervention fidelity could not be explained by other variables
(Multimedia Appendix 8).

With respect to the documented nursing activities (n=174; range
1-9 per patient), for most patients (246/358, 68.7%), no nursing
activitieswere needed based on the vital sign trend assessments.
A total of 101 interventions were carried out by nurses
individually; it mostly consisted of an extrabedside assessment
of the patient followed by wait and see (n=73). In addition, 73
activities were performed after consultation with a physician
(59/73, 81% of these were at the surgical ward; Table 5).

Figurel. Intervention fidelity per ward over time. The dotted line represents the 70% threshold. Early: months 1 to 2; mid: months 3 to 4; late: months
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Table4. Intervention, implementation, and technical fidelity.

Leenen et a

Total Surgery Internal medicine P vaue
Intervention fidelity
Written nurse reports, n (%) 6142 (100) 3134 (70.8)a 1153 (67.3)b _008C,d
Petients >70% threshold, n (%) 198 (55.3)° 150 (60.5)f 48 (43.6)9 .003¢d
Overall fidelity (%), mean (SD) 70.7 (20.4) 73.6 (18.1) 64.1(23.7) <001%h
Early implementation (months 1-2) 75.8 (17.2) 75.6 (17.2) 76.3 (17.4) 80"
Midimplementation (months 3-4) 67.4 (21.4) 73.8 (18.5)k 56.5 (21.8)' <'001C,h
L ate implementation (months 5-6) 65.9 (22.3) 70.7 (18.8)m 48.2 (259)” <.001%"
Recruitment rate, n (%) 358 (98.3)° 248 (98.4)° 110 (98.2)° >.99"
Retention rate, n (%) 358 (99.4)° 248 (99.2)! 110 (100) >.99
Implementation fidelity
Nurses who attended e-learning module, n (%) 147 (93)V 60 (89.6)W 87 (95.6)X 21"
Monthly evaluations, n (%) 10 (100) 5 (100) 5 (100) N/AY
Exposure, n (%) 358 (28)2 248 (33.6)2 110 (21.8)® <.001%d
Technical fidelity (n=340)
Monitoring time (hours), median (IQR) 96.6 (47.6-163.6) 96.2 (47.5-164.9) 97.4 (47.3-157.8) 60%
Total measurements, N 1,017,467 729,622 287,845 N/A
HR™ measurements, N 508,226 364,285 143,941 N/A
HR measurement artifacts, n (%) 136,753 (26.9) 83,527 (22.9) 53,226 (36.9) <001%9
ReR® measurements, N 509,281 365,377 143,904 N/A
ReR measurement artifacts, n (%) 74,785 (14.7) 51,758 (14.2) 23,027 (16.0) 04¢d
D-EWSH N 32,730 24,267 8463 <.001%4
Score of 0, n (%) 6610 (20.2) 5500 (22.7) 1110 (13.1)
Score of 1-2, n (%) 24,385 (74.5) 17,849 (73.6) 6536 (77.2)
Score of =3, n (%) 1734 (5.3) 917 (3.8) 817 (9.6)
Sensors replaced, n (%)¢ 37(10.3) 27 (10.9) 10(9.1) 719
aN=4428.
bN=1714.
CSignificant with P<.05.
dChi-s<:1uare test.
°N=358.
"N=248.
IN=110.
hUnpai red t test.
'N=104.
IN=51.
kN=65.
IN=38.
MN=79.
MN=21.
ON=364.
PN=252,
IN=112.
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"Fisher exact test.
SN=360.

IN=250.

UN=110.

YN=158.

YN=67.

*N=91.

YN/A: not applicable.
IN=1242.

#N=738.

N=504.
EMann-Whitney U test.
YR: heart rate.
%*ReR: respiratory rate.
ap-Ews: partial Modified Early Warning Score.
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Table 5. Documented nursing activities in continuous monitoring of vital signs reports.

Surgery (n=248) Internal medicine (n=110)

No reports available, n (%) 0(0) 5(4.5)
No activities, n (%) 168 (67.7) 78 (70.9)
Activities performed by anurse, N 75 26
Assessment (wait and see), n (%) 61 (81.3) 13 (5o)b
Additional manual check measurement with MEWSE, n (%) 14 (18.7)2 13 (50)°
Activities performed in consultation with a physician, N 59 14
Consulted physician but wait and see, n (%) 1(1.7) 2(14.3)®
Diagnostics, n (%) 18 (30.5)¢ 5(35.7)°
Blood test—blood culture 5 (8.5)d 2(14.3)°
Chest x-ray 4(6.8)° 0(0)®
Electrocardiogram 2(3.4)¢ 2(14.3)°
cT scan 3(5.1)¢ 0(0)°
Urine sediment 2 (3.4)° 1(7.0°
Blood test—arteria blood gas 1(1.7)¢ 0(0)®
COVID-19 PCRY test 1(1.7)9 0(0)°
Therapy, n (%) 40 (67.8)° 7 (50)®
Analgesics 18 (30.5)° 0(0)°
Oxygen administration 6 (10_2)d 2(14.3)°
Bronchodilators 6 (10_2)d 0(0)®
Fluid challenge 3(5.1)¢ 0(0)®
B-blockers 2(3.4) 1(7.0)°
Diuretics 2 (3.4 2(14.3)°
Breathing exercise 2 (3_4)d 1(7.0)8
Digoxin 1179 0(0)°
Antibiotics 0 (o)d 1(7.1¢8
N=75.
ON=26.
°MEWS: Modified Early Warning Score.
dN=59,
EN=14.

fer: computer tomography.
9PCR: polymerase chain reaction.

Implementation Fidelity

Regarding implementation fidelity, most nurses attended the
e-learning module, all elements of the strategy were delivered,
and monthly evaluations were performed. There were 27
implementation measures conducted but no major changes in
the intervention itself (Table 4 and Multimedia Appendix 9).
Furthermore, recruitment and retention rates were 98.4% and
99.4%, respectively, and did not significantly differ between
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the wards (Table 3). Exposure to the intervention was 33.6%
(248/738) of patients at the surgical ward versus 21.8%
(110/504) of patients at the internal medicine ward (P<.001).
In addition, the proportion of patients who participated over
timein theinternal medicineward was 46.4% (51/110) at early
implementation, 34.5% (38/110) at midimplementation, and
19.1% (21/110) at late implementation.
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Technical Fidelity

Regarding technical fidelity, a total of 45,113 hours of
monitoring was available (Table 3). The median monitoring
time was 96 (IQR 48-163) hours per patient, resulting in
1,017,467 vital sign measurements. The monitoring data from
340 patients were successfully retrieved. There were artifacts
in 26.91% (136,753/508,226) of the HR measurements and
14.68% (74,785/509,281) of the ReR measurements. HR
artifactswere significantly higher intheinternal medicineward
(53,226/143,904, 36.99% vs 83,527/364,285, 22.93%; P<.001)
for unknown reasons. Of all the devices, 10.3% (37/358) were
prematurely replaced owing to technical failure. A total of
32,730 D-EWSs were generated by the system, of which 5.3%
(1,734/32,730) were=3. Thedistribution of scoreswas different
for the 2 wards (Table 4; P<.001).

Table6. Nurses' survey®

Leenen et a

Nurses Surveys

A tota of 194 surveys were returned (Table 6). At the start of
the study, surgical nurses found the intervention sufficiently
appropriatein contrast tointernal medicine nurses (median score
4.0 vs 3.1; P=.03). In addition, the overall attitude toward the
adoption of new interventions was high (score of 3.5) in both
wards (P=.82). Nurses in both wards found the intervention
sufficiently acceptable during the study but not at the end (score
of 3.5vs 3.0; P=.02). Acceptability was significantly lower in
the internal medicine ward at the end of the study (P=.02).
Usability was rated as margina in both wards at both
measurement times. Feasibility was rated as sufficient but
decreased at the end of the study (score of 4.0 vs 3.4; P=.002).

Total Surgery Interna medicine P value P value (time)
(wards)
Appropriateness, median (IQR) 3.75 (3.0-4.00) 4.00(4.00500) 3.13(2.31-4.00)  gbe N/Ad
Adoption, median (IQR) 3.47(3.33-3.73) 3.50(3.33-3.68) 3.47(3.27-3.3.73) gpb N/A
Openness 4.00 (3.75-4.00) 400(3754.00) 4.00(3.754.00)  ggb
Divergence 3.00 (2.50-3.00) 3.00(250-300) 2.75(2.38-325)  g4P
Appea 4.00 (3.75-4.00) 4.00(3.75-4.00) 4.00(350-4.00)  ogb
Reguirements 3.67 (3.00-4.00) 400(300-400) 3.67(3.00-400)  7gb
Acceptability, median (IQR) .02° (overall); .10 (surgery);
.07 (internal)
T, 3.5 (2.75-4.00) 375(3.00-400) 325(2.25-375)  qgb
T, 3.0 (2.25-3.75) 3.00(244-400) 2.5(2.00-3.25) 02be
Usability , mean (SD) .79 (overal); .51 (surgery);
.69 (internal)
Ty 60.4 (10.8) 62.0 (10.8) 58.6 (10.6) 239
T, 61.0 (13.0) 63.8 (10.7) 57.2 (15.1) 04969
Feasibility , median (IQR) .002° (overall); .02°
(surgery); .02° (internal)
T 4.00 (3.5-4.0) 4.00(3.75-4.50) 3.75(3.13-4.00) ogP
T, 3.38(3.0-4.0) 3.75(3.00-400) 3.00(3.00-3.75)  qgbc

A ppropriateness, acceptability, and feasibility: Likert scale from 1=disagree to 5=agree. Adoption: Likert scale from O=disagree to 4=agree. Usahility:

scale from O to 100 (score =68=sufficient).
bMm ann-Whitney U test.

CSignificant with P<.05.

dN/A: not applicable.

©T,: month 3.

fT2: month 6.

9Unpaired t test.
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Qualitative Data

Characteristics

A total of 21 semistructured interviews were conducted with a
mean duration of 10.9 (SD 3.3) minutes. Of the 21 interviewees,
11 (52%) worked at the surgical ward, 8 (38%) were senior
nurses, and 3 (14%) were mae. In total, 5 themes were
identified.

Theme 1. Prioritizing CMVS

Nurses indicated that the prioritization of CMV S depended on
the caseload during the shift. A commonly mentioned factor
was perceived workload, frequently mentioned as tasks that
they must perform during their shift. A nurse said the following:

Yes, | think it is when the workload is high, and then

it easily forgotten because of it isnot your priority to

check and report the trend. If it's just a quiet shift,

then it's easier to perform. [Internal medicine nurse

2]
In addition, some nurses indicated that this varied by type of
shift. Day shifts had a higher workload than evening and night
shifts. Although night shifts were predominantly experienced
as quieter, the actual intervention fidelity was not better during
evenings or nights. A nurse explained the following:

During night shifts, | do not assess the vital signs
trends because patients are supposed to be asleep
and the standard manual measurement rounds are
enough to assess their condition properly. [Internal
medicine nurse 5]

Nurses also experienced CMVS as a relatively unnecessary
addition to their manual measurements, especially during the
morning rounds, when the priority for additiona trend
assessments was lower. A nurse said the following:

Because in the morning you still measure your vital
signswith the spot-check monitoring and then CMVS
ison top of that. | am able to perform without those
trends. [Surgical nurse 9]

Furthermore, they indicated that, if the patients had an
uncomplicated course, the direct need for assessing the vital
sign trends was also considered less, and thus, regular trend
assessments were less likely to be performed. However, when
deemed clinically relevant, for instance, when the patient already
had deviating vital signs or complications, they indicated that
the correct assessment of trends was performed better. A nurse
said the following:

If 1 only just once had a case where you can actually
see deviating trends, then you'll probably use CMVS
better. My experienceis (mainly) with stable patients
who have CMVSthat shows the same (stable) trends
over three consecutive shifts; | think in that case
actual use and usefulness fades a bit. [Internal
medicine nurse 9]

Theme 2: The Importance of a Bedside Nursing
Assessment

Related to the priority of CMV Sin the previous section, nurses
mentioned the importance of their clinical bedside assessment.
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During routine morning rounds, vital sign measurements allow
for the assessment of other dimensions besidesvital signs, such
as skin color, presence of sweating, dyspnea, and mental status
and pain symptoms. In addition, other dimensions of nursing
care can be assessed, such as checks on infusion therapy and
excretion, but the need for physical care and care needs for
upcoming discharge could aso be inventoried through patient
interaction. A nurse said the following:

During rounds we assess more than just measuring
the values of the vital signs. For instance, in patients
with oxygen supplementation, you really want to know
what that the breathing looks like. ... Besides, by
talking to the patient you can also obtain a more
comprehensive impression of the patient who islying
in bed. [Internal medicine nurse 8]
Many nursesfound CMV S an addition to and sometimes support
for their nursing work. Several said that trends were often a
confirmation of their clinical perspective of the patient rather
than it prompting them to reconsider their assessment. Thiswas
well reflected in the following statement:

| do find that when a patient is more ill, you assess
the CMVSmore often. ... But | do not often experience
that it really detects something | did not know yet. ...
However, | think it'sa very nice addition to our work
and may possibly stimulate clinical reasoning;
especially for young nurses. [Surgical nurse 7]

In addition, a few nurses indicated that they did not yet fully
trust the accuracy of thetechnology without physically ng
the patient. They indicated that they regularly found
discrepancies between what they observed and what the trend
indicated in ReR in particular. A nurse said the following:

And you have to comparetrendsto the patient context.
For instance, with the respiratory rate. You have to
verify if the patient ismobilized and assessif the trend
deviation is clinically relevant. [Surgical nurse 9]

Theme 3: Experiencing CMVS as an Added Value for
Patient Care

Nurses differed in their opinions regarding the benefits for
patient care of theintervention. Nurseswho were positive about
the added value of CMV'S mentioned that it provided more
insightsinto the patient’sclinical status, especialy during night
shifts and in patients who are critically ill. However, they also
indicated that these types of patients do not often present at the
general ward. In addition, several nurses mentioned that they
had limited experience with the intervention and even no
experience with deviating vital sign trends and taking action on
them. Therefore, nurses questioned whether proactive trend
assessment was feasible as standard care as, in many cases, it
did not alter their nursing care at that time. A nurse said the
following about this:

You have to assess regularly with most of the time
not performing any actions based up on the trends.
In my opinion, this does not bring any benefit to the
patient, nor to usas professionals. [Internal medicine
nurse 2]
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However, some nurses mentioned that, when they had witnessed
adeviating trend and taken action as a result, the added value
of theintervention had become clearer afterward. A nurse said
the following:

| had a patient during my night shift with deviating
trends, so | did an extra check and administered
additional pain medication. [Surgical nurse 8]

Theme 4: Experienced Usability of the CMVS System

The nurses frequently mentioned the experienced usability of
the hardware and software as an explanation for the decreasing
intervention fidelity. Although some nurses found that the
necessary timeinvestment waslimited and CMV Swasfeasible
during their shifts, several barriers to regular daily use were
mentioned. The most often-mentioned barrier was the pairing
of the sensor with the software platform as this had to be done
through a separate web-based application on aprepared mobile
phone rather than via the regularly used phone with a call
system. A nurse said the following:

Sometimesthe separate mobile phone with the specific
codes malfunctionsand it simply takestoo much time,
which eventually results in that you leave it at that.
[Internal medicine nurse 5]

Another barrier mentioned was the convenience of gaining
visibility of the trends. The software for assessing trends was
not integrated well enough into the EHR. Although the bed
overview with patient names and numbers was paired, they
preferred the trends to be also presented in the EHR or to be
able to view them through a central monitoring display on the
ward. Finally, removing the sensor when performing diagnostics
for the prevention of interference was considered a barrier; in
particular, they felt this was important as diagnostic tests such
as electrocardiograms or computer tomography scans are often
ordered for patients who areill. A nurse said the following:

It isannoying when a sick patient hasto go for a scan
and then just at that important moment, the sensor
must be removed. [Surgical nurse 4]

Theme 5: Future Perspectives of CMVS on the General
Ward

Several nurses shared their thoughts on what improvementsare
needed for future routine use. In addition to full integration of
the softwareinto the EHR, as mentioned in the previous section,
nurses considered it important that the sensor be able to measure
more vital signs than only HR and ReR. The main reason for
this was that manual measurements of the other routine
parameters (such as blood pressure and blood oxygen saturation)
are till considered necessary, and therefore, CMV S with just
HR and ReR does not result in measurabl e time-saving benefits.
This would only be possible when all vital sign measurements
and trends are directly visualized in the EHR. Although this
would save time, it would not eliminate the need and value of
bedside nursing assessments during rounds, as discussed in the
previous section. A nurse said the following:

It would help enormously (all data and trendsvisible
in the EHR), but even if everything is measured
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automatically, you still have to go and assess the
patient yourself. [Surgical nurse 11]

Another future perspective mentioned by some nurses was that
specific dlarm strategies for deviating trends could be an
aternative to timely detect deterioration. However, they
guestioned whether the current MEWS is sensitive enough to
detect many of the common complicationswhere deviated vital
sign values are not always present. A nurse said the following:

Yes | also hear my colleagues about it: when scoring
a (MEWSof) 3 or higher, they do not perform repeat
measurements because the respiratory rateis normal
for this patient. ... | do think it's sometimes way too
sensitivefor alot of patients. [Internal medicine nurse

7]

Furthermore, some nurses thought that there might be benefits
in continuing the intervention after discharge from the hospital.
A reason given for this was that remote clinical assessment is
more difficult in a home situation. Moreover, they found that
it could potentially encourage early discharge by incorporating
CMVS into an early recovery protocol, such as Enhanced
Recovery After Surgery.

Finally, nurses indicated that the use of assistive technology is
desirable for the future of nursing care, considering the
enrichment of nursing care and in view of future challengesin
terms of capacity shortages. A nurse said the following:

| do support the inclusion of technology and
innovation in nursing care. | think we still integrate
technology too little and thereforewe are lessfamiliar
with it in nursing care. Support by technology can
bring so much, and | think my colleagues sometimes
forget that. [Internal medicine nurse 6]

Discussion

Principal Findings

In this study, we evaluated the process of implementation of
CMVS on 2 general wards. Using a comprehensive
implementation strategy, our overall results suggest that CMV S
was sufficiently implemented in both wards, although
intervention fidelity was highly variable and decreased over
time. This decrease was explained to a large extent by the
declining intervention fidelity in the internal medicine ward (it
remained stable in the surgical ward). Another contributing
factor wasthat nursesin both wards perceived little added value
to the intervention. Taken together, the results show the
complexity and interconnectedness of implementation and
intervention fidelity with the technology and the perceptions of
Nurses.

Although the recruitment and retention rates of theintervention
were high, indicating high patient acceptance, both wards
showed a decline in several dimensions of implementation:
intervention fidelity (although not statistically significant for
surgery), perceived acceptance, usability, and feasibility.
Interestingly, this decline was lower in the surgical ward than
in the internal medicine ward. There are several possible
explanations for this discrepancy between the surgical and
internal medicine wards. Although 110 patients were included
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intheinternal medicineward, compared with the surgical ward,
exposure to the intervention was still limited (110/504, 21.8%)
and decreased over time—especially during the last 2 months
of implementation. Second, nursesin theinternal medicineward
considered theintervention lessrelevant to their practice. A first
possible explanation asfar asthe internal medicine department
is concerned, is the hospitalization procedure for emergency
patients. After presentation in the emergency room and
subsequent admission to the acute ward for a maximum of 48
hours, the patient is then transferred to the internal medicine
ward. At that time, the diagnosis is established, and treatment
starts, and so these patients have already passed the precarious,
critical stage of their condition, and deviations in vital signs
may be considered of lower clinical relevance [46]. This was
different in the surgical ward, where CMV Swas started directly
after surgery, the period in which the patient is at the highest
risk of complications and deterioration [47]. This may aso be
an explanation for the low appropriateness ratings from nurses
in the internal medicine ward. Nevertheless, it is noteworthy
that the proportion of patients with abnormal D-EWSs was
highest in the internal medicine ward, but thiswas not deemed
clinically relevant.

Although a broad range of interventions was performed by
nurses based on the trend assessments, several reasons might
explain the perceived low added value of the intervention for
nursing care. First, therationale for using CMV Sislikely to be
less convincing when al so maintaining the conventional manual
nurse measurements to calculate the MEWS. This could be
explained by the fact that nurses highly value being at the
bedside and observing the patients themsel veswhile performing
their manual measurements. Nurses explained that they usethis
moment to perform a more comprehensive patient evaluation,
including ng domainsof clinical deterioration other than
vital signs as well as other nursing domains through patient
interaction. Second, the high degree (246/358, 68.7% of all
patients) to which no subsequent activitieswereinitiated based
on thetrend analysis may indicate that intervention fidelity was
limited for this reason. In general, nurses stated that they had
little or no experience interpreting deviating vital sign trends.
In specific cases, trends may have prompted more timely
additional measurements or diagnostics, such as blood tests or
imaging, or the initiation of a physician’s consultation, but
overall, it remains difficult to determine to what extent vital
sign trend monitoring actually contributed to decision-making.

In addition, the current state of the technology may have affected
intervention fidelity. Despite the generation of a very large
amount of data, technical difficulties remain. Approximately
10.3% (37/358) of the sensors had to be replaced prematurely
owing to different types of failure, such as malfunctioning of
the sensor during pairing, unexplainable sensor failure, or high
artifact ratios in some patients. This was also reflected in the
high artifact rate for HR measurements, which may have had a
negative influence on intervention fidelity and acceptability. A
possible explanation is that adequate HR measurements using
an accelerometer may be more complicated, but thishas not yet
been adequately studied [35]. The higher HR artifact ratein the
internal medicine ward is also unclear. We checked patients
with high artifact rates for incorrect sensor placement, but this
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wasrarely the cause. Current limitations of the technology likely
contributed to the low usability scores during theimplementation
period in both wards. In the interviews, nurses commented that
these issues made it cumbersome to use the system while
reducing trust in the technology. Furthermore, the current
threshold-based D-EWSs to guide trend assessment do not
sufficiently consider the context of the patient (eg, “in bed” or
“actively mobilizing”), resulting in contamination of vital sign
trends (eg, smultaneously HR and ReR) that are actually normal
as the patient is actively mobilizing. Consequently, it will be
harder to recognize true deterioration early. In contrast, when
nurses manually record an abnormal set of bedside vital signs,
CMVS trends may show an important correlation with the
current (abnormal) bedside observation and can support the
nurse’s decision to seek consultation with the on-call physician.
The correlation between vital signs and direct bedside
observations is important for clinical decision-making, which
is missing when relying entirely on remote trend assessments.

Comparison With Other Work

Comparison of our results with those of previous studies is
challenging because of differences in patient populations,
monitoring devices, and outcomes addressed. Intervention
fidelity in this study was somewhat lower than in our previous
feasibility study over aperiod of 3 monthswithasimilar CMVS
intervention [15]—71% versus 81%, respectively. However, if
we compare the first months, this difference is smaller (75.8%
vs 80.5%).

The need to still perform manual vital sign measurements and
the lack of experience in assessing deteriorating trend
patterns—as previously mentioned by nurses—are likely to
have affected nurses’ perspectives and may have influenced
intervention fidelity. This observation is also in line with the
results of our previousfeasibility study [15]. Moreover, although
abnorma HR and ReR are important signs of patient
deterioration, evidence is till lacking that CMV'S monitoring
of only 2 vital signs is sufficient to capture most cases of
deterioration. In contrast to our results, Verrillo et a [48]
showed that, when CMV Susing abulkier multiparameter device
was used asthe singlemethod for vital sign monitoring, nurses
acceptance and compliance over a period of only 6 weeks
increased (initially 38% to a sustained average of 62%
compliance). This may indicate that automating the manual
measurements is better for the acceptability of nurses.
Nonetheless, larger devicesmeasuring all vital signs may result
in poorer patient acceptance. Early termination of the
intervention was rare in our study, which isin contrast to the
21% of patients in a previous study with a wrist-worn
multiparameter device [14]. However, in our study,
approximately 10.3% (37/358) of the sensorswere prematurely
replaced owing to technical errors such as connectivity issues.
Furthermore, the need to gain experience with the use of the
wearable device in clinical practice was aso mentioned by
nurses in the study by I1zmailova et a [49]. Moreover, in line
with previous studies, nurses also sometimes questioned the
accuracy of the device and doubted the benefits of being able
to observe their patients vital signs remotely [50,51]. In
contrast, many nurses also expressed a positive attitude toward
CMV S interventions, mentioning that it could increase patient
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safety by providing more insight [52]. Finally, experienced
usability of asimilar wearable patch device in ward nurseswas
higher in the study by Boatin et al [53], although this may be
because of the relatively small, short-term study of 32 pregnant
women.

Other studies have also reported on technical fidelity. Our
observed artifact rates were dightly higher compared with a
validation study in patients of surgery at the postanesthesiacare
unit with the same sensor [35]. A potential explanation is that
motion artifacts are more prevalent in patients in wardsthan in
patients during the early stages of recovery after anesthesiaand
surgery in the postanesthesia care unit.

Limitations

To our knowledge, thisisthefirst study that extensively focused
on evaluating the process of CMV S implementation at scalein
daily clinical practice in general hospital wards. The data can
provide valuable information to other hospitals considering
CMV Simplementation and highlight some important issuesto
consider when devel oping an implementation strategy. However,
several limitations should be considered when interpreting the
results. First, in both wards, exposure to the intervention was
still limited, which forced nursesto work with 2 systems of vital
sign monitoring (intermittent and continuous) and may have
hampered implementation. Second, it isimportant to note that
the devel opment of theimplementation strategy and intervention
took place in the surgical ward, which might have resulted in

Leenen et a

an intervention more suited to asurgical ward thanto an internal
medicine ward. In addition, goodwill toward the project
manager, a former nurse in the surgical ward, might partly
explain the higher intervention fidelity in the surgical ward.
Third, even after analyzing every individual nurse trend
assessment report, it is still not possible to determine with
certainty to what extent these vital sign trends actually
influenced subsequent diagnostic or therapeutic decision or
both. Thisis mainly because several other factors contribute to
additional activities and medical decision-making. Moreover,
it is not clear how large the variation is between nurses
interpreting similar trends. Thiswould require a separate study.
Finally, we did not include the magnitude of nurses’ exposure
to the intervention as a factor in the regression analysis, which
could cause bias. However, we extensively focused on education
and bedside training in the implementation strategy.

Implications

Our study highlights the complexity of implementingaCMVS
system with wearable wirel ess sensorsin hospital nursing wards.
Therefore, policy makers should involve nurses early in
establishing the intervention and implementation strategy and
selecting the appropriate patient populations to enhance the fit
with the needs of current nursing practice. To leverage the fulll
potential of CMVS in general wards, severa barriers to
implementation in the routine workflow need to be addressed,
for which we suggest the recommendations outlined in Textbox
2.

Textbox 2. Recommendations to address the barriers to implementation in the routine workflow.

Secure full and seamless integration of the continuous monitoring of vital signs (CMV S) into the hospital electronic health record, avoiding any
separate software platforms or dashboards. Thiswill improve fidelity and usability for caregivers.

Use advanced and validated multiparameter CMV S sensors, which are sufficiently accurate and comprehensive to alow for the discontinuation
of standard manual vital sign measurements by nurses, thus reducing nursing workload.

Combine CMV S with reliable personalized clinical decision support tools to facilitate correct and timely interpretation of these measurements.
Algorithms still need to be developed that can incorporate patient-specific baseline data, facilitate routine automated input of contextual factors
such as patient movement, and perform automated trend analysis and event detection to timely detect and aert on clinical deterioration [22].
When such systems are available, this will obviate the need for vital sign trends to be proactively monitored and interpreted by nurses, which
currently increases nursing workload and is difficult because of their lack of experience in this respect.

Finally, carefully select (high-risk) patient populations that are likely to benefit most from CMV'S. This could potentially include all acute care
admissions (especially those without a clear diagnosis at admission) and all patients undergoing intermediate- or high-risk surgery in the
postoperative phase (both in the ward and at home directly after discharge). Thus, the intervention could be integrated into an early discharge

protocol with extended telemonitoring at the patient’s home [54].

Conclusions

We successfully implemented asystem for continuous wearable
remote vital sign monitoring at scale in 2 hospital wards, but
our results show that intervention fidelity decreased over time,
to a larger extent in the internal medicine ward than in the
surgical ward. This decrease appearsto be dependent on multiple
ward-specific factors. Nurses' perceptions regarding the value
and benefits of the intervention were variable. Our study
provides valuable insights into the optimal implementation of
CMVS in general wards. Specifically, we conclude that
implementation of aCMV Swhile at the sametime maintaining
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routine manual vital sign measurements is not advisable as it
increases nurse workload. Proactive vital sign trend assessment
by nurses is feasible but challenging to embed sustainably at
scale in current workflows even when using an extensive
implementation strategy. Wearable wireless monitoring
technology should be further developed and optimized, including
seamless integration into the EHR and development of more
sophisticated decision support toolsfor interpretation and darms
that are suitable for general wards, before it can consistently
improve nursing workflows, increase patient safety, and enhance
quality of care.
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Abstract

Background: Person-centered care responsiveto individual preferences, needs, and valuesis recognized as an important aspect
of high-quality health care, and patient empowerment is increasingly viewed as a central core value of person-centered care.
Web-based interventions aimed at empowerment report abeneficial effect on patient empowerment and physical activity; however,
there is limited information available on barriers, facilitators, and user experiences. A recent review of the effect of digital
self-management support tools suggests abeneficial effect on the quality of lifein patientswith cancer. On the basis of an overall
philosophy of empowerment, guided self-determination is a person-centered intervention that uses preparatory reflection sheets
to help achieve focused communication between patients and nurses. The intervention was adapted into a digital version called
digitally assisted guided self-determination (DA-GSD) hosted by the Sundhed DK website that can be delivered face-to-face, via
video, or by the combination of the 2 methods.

Objective:  We aimed to investigate the experiences of nurses, nurse managers, and patients of using DA-GSD in 2 oncology
departments and 1 gynecology department over a 5-year implementation period from 2018 to 2022.

Methods: This qualitative study was inspired by action research comprising the responses of 17 patients to an open-ended
guestion on their experience of specific aspects of DA-GSD in aweb questionnaire, 14 qualitative semistructured interviewswith
nurses and patients who initially completed the web questionnaire, and transcripts of meetings held between the researchers and
nurses during the implementation of theintervention. Thethematic analysisof all datawas done using NVivo (QSR International).

Results: The analysis generated 2 main themes and 7 subthemes that reflect conflicting perspectives and greater acceptability
of the intervention among the nurses over time owing to better familiarity with the increasingly mature technology. The first
theme was the different experiences and perspectives of nurses and patients concerning barriersto using DA-GSD and comprised
4 subthemes: conflicting perspectives on the ability of patients to engage with DA-GSD and how to provide it, conflicting
perspectiveson DA-GSD asathreat to the nurse-patient relationship, functionality of DA-GSD and available technical equipment,
and data security. The other theme was what influenced the increased acceptability of DA-GSD among the nurses over time and
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comprised 3 subthemes: a re-evaluation of the nurse-patient relationship; improved functionality of DA-GSD; and supervision,
experience, patient feedback, and a global pandemic.

Conclusions: The nurses experienced more barriersto DA-GSD than the patients did. Acceptance of the intervention increased
over time among the nursesin keeping with theintervention’simproved functionality, additional guidance, and positive experiences,
combined with patients finding it useful. Our findings emphasize the importance of supporting and training nurses if new
technologies are to be implemented successfully.

(JMIR Nursing 2023;6:e46673) doi:10.2196/46673

KEYWORDS

digital technology; digital nursing; digitally assisted guided self-determination; empowerment; self-management; person-centered
care; qualitative; service design; patient care; nurse; quality of life; interview; web-based questionnaire; functionality; support;
training; implementation; self-determination; autonomy; agency; person centered; patient centered; client focus; gynecology;

oncology; health knowledge; health care professional; health care provider; HCP; mobile phone

Introduction

Background

Person-centered carethat isresponsiveto individual preferences,
needs, and values is recognized as an important aspect of
high-quality health care [1,2], and patient empowerment is
increasingly viewed as an important core value of
person-centered care [3,4]. To cope with the increasing burden
of chronic diseases, enabling patient empowerment is considered
essential for achieving high-quality health care systemsin the
future [4].

A 2013 systematic review investigating the effect of web-based
interventions aimed at increasing patient empowerment and
physical activity in chronic conditions assessed the relevance
of the interventions for cancer survivors [5]. The authors
concluded that web-based interventions beneficially affected
patient empowerment and physical activity; however, limited
information was provided on barriers, facilitators, and user
experiences [5]. A 2021 review examining the effect of digital
self-management support tools in patients with cancer found
that they also seemed to have a beneficial effect on quality of
life, whereas the effects on other outcomes were inconsistent

6].

Empowerment is the underlying philosophy of guided
self-determination (GSD), in which the overall goal isto support
patients development of life skills to improve their
self-management of chronic conditions [7,8]. A randomized
controlled trial testing the analog version of the GSD adapted
for gynecologic cancer in ahospital setting invited 719 women
to participate; 82 women declined because they thought the
time they had to spend on transportation was excessive. Other
reasons for declining participation were comorbidities and a
lack of energy. Several participants who lived far away
requested access to a digitally assisted version of the GSD to
participate in the intervention [9]. Another study supports this
finding, which indicates that technol ogy-based approaches can
be used to aleviate long travel times and provide better
supportive care in rural districts [10]. Furthermore, research
showsthat important disparities exist in mental health outcomes
between rural and urban cancer survivors[11].

Toincrease accessto health care, digitalizing and incorporating
the option of using video conversations in person-centered

https://nursing.jmir.org/2023/1/e46673

interventions is of great importance. From 2016 to 2017, the
Danish National Health Portal (DNHP), Sundhed DK [12],
developed the digitally assisted GSD (DA-GSD) intervention
based on the analog version, but it has new functionalities and
the option of using videoconferencing [13]. Theinterventionis
described in further detail in the Methods section.

Objective

DA-GSD was implemented in 2018 at 3 hospital departments
in Denmark treating women with cancer and endometriosis.
Documenting the maturation of the technology when switching
from an analog to adigital version that uses not only face-to-face
but also video conversationsisimportant in terms of successfully
devel oping futureinterventions. Other aspectsthat areimportant
to examine and document include barriers and facilitators, user
experience, and identification and fulfillment of theindividual’s
need for support in the digital environment. This paper reports
on the implementation process with the aim of exploring the
experiences of nurses, nurse managers, and patients with
DA-GSD over a5-year period from 2018 to 2022.

Methods

Design

Inspired by action research [14], this qualitative study involved
the implementation of DA-GSD, in which the users were
expected to acquire new skillsand adjust their mindset, leading
to the generation of important knowledge at the individual and
organizational levels. Therefore, action research offersan ideal
foundation for taking a reflective approach that provides a
stepwise transformation of DA-GSD and progressive
understanding in an iterative, cocreative process that focuses
on reflection in relation to functionality, barriers, facilitators,
user experience and a continuous adjustment to the individual
needs of the patients and nurses.

Setting

The study was conducted from 2018 to 2022 at 3 different
departments at a university hospital in Copenhagen, Denmark,
that were implementing DA-GSD: a gynecology department
surgically treating patients with gynecological cancers as well
as women with endometriosis as of 2020, an oncology
department treating patientswith various cancer diagnoses, and
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an oncology rehabilitation unit counseling patientswith avariety
of cancer diagnoses.

DA-GSD | ntervention

Overview

DA-GSD isbased on the analog version of GSD [7,8], inwhich
the main features are reflection sheets designed to help patients
prepare before speaking with health care professionals (HCPs)
trained in using GSD. Thereflection sheets help patients clarify
their values and initiate reflection on their needs and resources.
The compl eted refl ection sheetsform the foundation for mutual
person-centered counseling, with some of the sheets specifically
designed to support shared decision-making. The HCPs are
certified in GSD and advanced communication to facilitate
person-centered dialogue and problem-solving. The analog
version of GSD was originaly developed for patients with
diabetes but has since become amethod used and evaluated for
various other diseases and conditions [15].

DA-GSD was developed from 2016 to 2017 by the DNHP
Sundhed DK website[12] in an agile processthat involved actor
and stakeholder analyses and collaboration between project
managers, I T architects, and researchers[13].

Service Design in Health Care

Throughout the process of converting the traditional analog
reflection sheetsinto adigital version for patients and HCPs, a
service design methodology was used [12], which involves
taking a holistic approach that prioritizes identifying and
meeting user needs and optimizing their service journey [16].

The partnership established among the HCPs; patients; and
cross-functional team of the Sundhed DK website [12], which
comprised product managers, designers, user experience
specialists, and software developers, was highly collaborative
and productive. The main focus of the project was to ensure
that the digital aspects did not compromise the existing GSD
method but instead created a seamless and sophisticated solution
that leveraged the capabilities of digital technology to empower
patients and provide HCPs with a highly effective tool, while
integrating it into the daily lives of users.

Log-in

HCPs used their secure work digital 1D to access DA-GSD via
the DNHP Sundhed DK website[12] to create specific sessions
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Olesen et a

targeting individual patients and reflection sheets to be
completed by the patient. After this step, the patientswere asked
tologinwith their secure personal digital 1D tofill out and save
their sheets.

Analog Versus Digital Reflection Sheets

The content of the digital reflection sheets was the same asthat
of the analog sheets, but their functions had changed. Some
digitalized sheets were interactive and responsive to mobile
devices. One of the analog sheets asks the patients to draw a
picture of their experience of living with their disease, whereas
the corresponding digital version permits the users to upload
images to illustrate their experience. Finaly, the
problem-solving analog sheets, which comprised 4 pages on
feelings, observations, goal's, and actions concerning a specific
problem, were now completed digitally and could be condensed
into 1 page summarizing al 4 aspects to support
problem-solving.

DA-GSD Provided Face-to-face, via Video, or a
Combination

DA-GSD allowed nurses and patients to collaborate on the
digital sheets in a face-to-face meeting to discuss them on a
shared computer screen, viavideoconference and screen sharing,
or by using a combination of the 2 approaches (Figure 1).

Pexip (Figure 2), which was the first video feature devel oped,
involved a cumbersome process requiring user information for
patients and nurses to initiate a video meeting. The nurses had
to copy and paste guest codesto send to patients and themselves,
which had to be typed on the day of the video conversation
because codes generated by Pexip werefrequently identified as
spam. Another disadvantage of Pexip wasthat theimagevisible
to the patients was small when they shared their digital sheets
on the screen.

In the autumn 2020, video consultation using VDX was
introduced [12], which is a public, cross-sector video
infrastructure commonly used by hospitals across Denmark and
isadapted to PCs and mobile devices. To plan ameeting, nurses
must copy and paste alink to the web-based meeting room they
have created and send it to the patient with a specific date and
timefor the meeting. Nurses and patients use their secure digital
IDs to log into the web-based meeting room, where full-scale
digital reflection sheets can be shared.
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Figure 1. Digitally assisted guided self-determination provided face-to-face, via video, or as a combination of the 2. HCP: health care professional .

Patient HCP
Face-to-face conversation with
analog reflection sheets

Patient HCP

Face-to face conversation with digital
reflection sheets on a shared computer screen

Patient HCP

Web-based video conversation with digital
reflection sheets
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Figure2. Timeline. DA-GSD: digitally assisted guided self-determination; ENDO: endometriosis; ONCO: oncological disease.
Interviews with patients
2018 2019 2020 2021 2022
ONCO ONCO ONCO ONCO ENDO ENDO ENDO ENDO
Interviews with health care professionals facilitating DA-GSD
2018 2019 2020 2021 2022
7 ONCO Interviews 3IENDO
Meetings with health care professionals during the implementation process
2018 2019 2020 2021 2022
| | | | | | | | | | | |
ONCO ONCO ONCO ENDOENDO ENDO ENDOENDO ENDO ENDO ENDO ENDO/2nd

Significant changes in the department. DA-GSD. and societv

2019

2018

2020 2021 2022

Redundancies among ONCO nurses and
new management

PEXIP-video

Beginning of the COVID-19 VDX-video Sundhed. dk |
pandemic

Population and Inclusion Criteria

There were different inclusion criteria for nurses with
managerial responsibility and the other nurses. Inclusion criteria
for the former were: manageria responsibility for staff who
were implementing DA-GSD, and not necessarily possessing
certification in GSD or DA-GSD, or in facilitating them.
Inclusion criteriafor the latter were: being certified in GSD [17]
and in facilitating DA-GSD. The inclusion criteria for patients
were as follows: they must be aged >18 years; be able to
understand, read, and write Danish; have a cancer or
endometriosis diagnosis; and participate in DA-GSD via

https://nursing.jmir.org/2023/1/e46673

face-to-face conversation, videoconference, or a combination
of the 2.

A total of 10 nurses with a median range of 40 to 49 years of
agewith 4to 37 years (median 26.5 years) of nursing experience
participated from the 3 departments. Of the 10 nurses, 5 (50%)
nurses had a master's degree and 3 (30%) had manageria
responsibility, 1 of whom facilitated GSD, whereas the
remaining 2 nurses facilitated the implementation of GSD in
their department. Nurses had generally conducted 10 GSD
conversations on average, but the number ranged from 5 to
>100, as shown in Table 1, which presents the patient
characteristics.
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Table 1. Characteristics of participating patients (N=17).
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Number or ID Age(years) Relationship Education DA-GSD? conversations  Video conversation  Interviewed
Patients with an oncological disease (N=6)
1 45-49 In arelationship >1 shorter course 4 N/AP O
2 50-54 Single 3-4 yearsof higher educar 4 4 O
tion
3 >60 In arelationship >1 shorter course 4 2
4 55-59 In arelationship 3-4 yearsof higher educa 5 N/A
tion
5 50-54 In arelationship Vocational education or 5 N/A N/A
skilled worker
6 >60 Single >4 yearsof higher education 4 N/A N/A
Patients with endometriosis (N=11)
1 40-44 In arelationship Vocational education or 3 N/A O
skilled worker
2 <30 In arelationship 3-4 yearsof higher educa- 3 2 O
tion
3 30-34 In arelationship 3-4 yearsof higher educa> 4 N/A O
tion
4 40-44 In arelationship Vocational education or 3 3 ad
skilled worker
5 >45 In arelationship 3-4 yearsof higher educa= 3 N/A N/A
tion
6 35-39 In arelationship None 4 N/A N/A
7 35-39 In arelationship Vocational education or 3 N/A N/A
skilled worker
8 30-34 Single Vocational education or 2 N/A N/A
skilled worker
9 >45 In arelationship 3-4 yearsof higher educar 4 N/A N/A
tion
10 35-39 Single 3-4 yearsof higher educa 3 N/A N/A
tion
11 35-39 Single Vocational education or 3 3 N/A
skilled worker

3DA-GSD: digitally assisted guided self-determination.
BN/A: not applicable.

Recruitment and Data Collection

Nurses and patientswere recruited between 2018 and 2022. The
participating nurses and nurse managers were recruited by the
first author (MLO). The patients were included continuously
by the participating GSD nurses. We did not register patients
who declined to participate in the study.

Semistructured interviewswith 10 nurseswere conducted during
the initia implementation of DA-GSD. One nurse who
participated throughout the entire study was interviewed twice,
once at the beginning and again in 2022. The interview guide
for nurses focused on their experience of using DA-GSD and
covered functionality, the perceived need for DA-GSD,
favorability of the surrounding circumstances, barriers,
challenges, need for support, their rolein facilitating DA-GSD,
and data security. During the 5-year implementation period,
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MLO and a project assistant held regular implementation
meetings with the nurses regarding their current experiences
and challenges. Interviews and meetings were audio recorded,
transcribed, and included as data. Knowledge from these
meetings, specifically regarding the functionality of DA-GSD,
was continuously reported back to Sundhed DK website [12]
to provide a foundation for adjusting the intervention.

The included patients reported their sociodemographic details
beforetheir first DA-GSD conversation. After thelast DA-GSD
conversation, all patients were asked to complete a web-based
guestionnaire that contai ned an open-ended question about their
overall experience with the digital reflection sheets. These
answers were included in the data. Individual semistructured
interviews were conducted with a convenience sample [18]
comprising 8 patients who had finished participating in the
DA-GSD (Table 1). The patient interview guide focused on
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their experience with DA-GSD, including functionality, what
worked well or poorly, the need for support, how they felt about
using technology for disease management, and how they
experienced their relationship with the nurse during DA-GSD.
The interviews were audio recorded and transcribed. Figure 2
provides an overview of the overall data collection process.

Ethical Consider ations

All participants received oral and written information and were
given time to consider their participation before providing
written informed consent. The study was conducted in
accordance with the Declaration of Helsinki and wasregistered
with the Danish Data Protection Agency (file RH-2017-248,
I-Suite 05720). Ethics approval was not legally required.

Data Analysis

The data were analyzed thematically by following a 5-step
process [19]. First, the authors read the transcriptions of the
interviews, meetings, and questionnaire responses. Second,
preliminary codes were noted in the margins during the reading.
Next, the codes were discussed in meetings that involved
searching for themes, which resulted in meaningfully collecting
the codes into 4 preliminary themes covering various
perspectives on the ability of patients to engage in DA-GSD,
the nurse-patient relationship, DA-GSD’s functionality, and

Textbox 1. Themes and subthemes.

Olesen et a

data security. Upon reviewing these themes, all authors agreed
that they could be categorized as subthemes under the
overarching theme of nurses and patients having different
perspectives on the barriers to DA-GSD. Other data reflected
achange in nurses’ attitudes toward DA-GSD over time, with
the ongoing analysis generating an additional theme regarding
this change and subthemes describing what influenced the
change. Fourth, the themes and subthemes were reviewed and
checked in relation to the coded data and overall data set.
Finally, the themes were named and defined.

Results

Demographic Characteristics

A tota of 10 nurses and 17 patients were included from 2018
to 2022. Of the 17 patients, 12 (71%) patientsreceived DA-GSD
via face-to-face conversations, 3 (18%) via video only, and 2
(12%) viaacombination of face-to-face and video conversations
(Table 1).

Themes

Overview

Therewere 2 main themes, one on conflicting perspectives that
contained 4 subthemes and the other on the development of
DA-GSD over time that comprised 3 subthemes (Textbox 1).

«  Functionality of DA-GSD and available technical equipment

«  Datasecurity

« Re-evauation of the nurse-patient relationship
«  Improved functionality of DA-GSD

«  Supervision, experience, patient feedback, and a global pandemic

Different experiences and perspectives of nurses and patients concerning barriers to using digitally assisted guided self-determination (DA-GSD)
«  Conflicting perspectives on the ability of patients to engage with DA-GSD and how to provide it
«  Conflicting perspectives on DA-GSD as athreat to the nurse-patient relationship

What influenced the increased acceptability of DA-GSD among the nurses over time

Different Experiences and Per spectives of Nurses and
Patients Concerning Barriersto Using DA-GSD

Thistheme comprises 4 subthemes describing aspectsthat some
users experienced as barriersto using DA-GSD and about which
they, in several cases, had opposing perspectives. Many of the
barriers that most nurses described were not reflected in the
patients experiences.

Conflicting Per spectiveson the Ability of Patientsto Engage
With DA-GSD and How to Provide It

In general, the nurses were positive about technology and GSD
being digitalized, but they had many deliberations about the
patients’ prerequisites for participating in DA-GSD, especialy
during the beginning of the implementation process. This
involved, for example, concerns about age, digital skills,
cognitive function, fatigue, and the level of digital literacy. They
appeared to protect the patients from the challenges they

https://nursing.jmir.org/2023/1/e46673

expected to arise from DA-GSD. Only 2 nurses experienced
DA-GSD aseasy to use from the outset, and they were younger
or positively motivated by the unpredictability of their work
tasks:

| think it’s super exciting and it’'s modern. And that’s
how it's going to be; it's part of technological
development that we also start doing things like
this...and that everything shouldn’t be in paper form,
and it's clearly aimed at a target group that is
younger and thus comfortable with all this...l have a
concern that it may exclude someone who does not
have strong [digital] literacy because they're not safe
inside that world. [Nurse 3]

As expected by the nursesin the beginning, many patients said
that DA-GSD was challenging in termsof their memory, fatigue,
and sometimesthe length of the reflection sheets. Furthermore,
using the save feature (a flashing heart in the middle of the
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screen) was alengthy and challenging process that madefilling
out the digital sheets difficult, in addition to the fact that they
did not always work as intended, and the video feature had a
complicated log-in process. Nevertheless, they did not mind
overal and were generally highly positive about DA-GSD
throughout the whole process, and they felt that theintervention
fulfilled an unmet need.

During the implementation process, nurses assumptions or
understanding of patients’ digital skills were sometimes not in
agreement with patients’ actual experiences and skill levels. In
one case, anurse described how she included a patient who she
felt did not have the skillsto participate:

| felt that |...twisted the arm of someone [ patient] who
was not very digitally literate and who chose to say,
well, I want that, because | want these conver sations
with you [the nurse] so much..That was a big
challenge | just gave her. [Nurse 3]

Thisdid not fully align with the patient’s experience, which the
patient described as not only challenging but also good and
successful:

| hadn't visited Sundhed.dk [DNHP] before...but |
got in and found all the sheets. | was so happy.
Because my memory does not work as well as it
should, | find it difficult to remember. [Patient 1,
oncology]

Other patients said the following about DA-GSD: “worksgreat,”
“1 could easily figure it out,” and “I’m used to logging in and
checking test answers and stuff like that.” In genera, their
descriptions of the benefits overshone the challenges they
experienced. One woman was especialy excited about
digitalized sheets that facilitated the problem-solving process:

It was visual somehow, wasn't it...? It was pretty
good...I remember thinking while | was answering
the questions, | thought: “ It can’'t be connected. It
just doesn’t add up” ...and then it was presented on
that page [ where reflections on feelings, observations,
goals, and actions about a problem are summarized
onafinal sheet]...“ Itdoesadd up! ", it'slikea SMOT
[strengths, weaknesses, opportunities, and threats]
analysis, in reality. [Patient 3, oncology]

Initially, the Pexip video feature was somewhat cumbersome
for nurses and patients. Moreover, becausethey felt responsible
for the technical functionality of DA-GSD, including the video
feature, they were concerned when the patients requested video
conversations:

As a professional, I'm a little bit worried about the
technology...in terms of whether it causes any
problems and whether it can...makeit difficult to have
a conversation. [Nurse 2]

A pattern emerged throughout the implementation period that
involved the nurses trying to screen the patients' digital skills
to ensure that they could manage the challenges involved in
using DA-GSD:
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It has to be a patient who really understands IT and
isnot afraid of it and who is compl etely ready for it...
[Nurse 7]

Although the patients described difficultiesin getting the video
feature to work, being challenged was not the dominant narrative
that emerged when they were interviewed regarding the video
conversations. Their focus was primarily on the benefits of the
conversation:

| felt like | really got something out of it when we
finished the hour-long videoconference, and | had
some tasks to work on for the next time a fortnight
later. And | actually looked forward to having that
conversation again, because there were some things
| was looking forward to talking about. [Patient 2,
oncology]

Importantly, this quote is from the time when the intervention
had just begun and Pexip provided thefirst video feature, which
was even more difficult to install for this patient as she used an
Apple computer. Nevertheless, the patient described using the
video feature as crucial to her because she would otherwise
have been unable to participate:

If | had to show up [in person], | wouldn’t have come.
[Patient 2, oncology]

She lived far away and did not have the strength or money to
pay for along trip.

Conflicting Per spectiveson DA-GSD asa Threat to the
Nur se-Patient Relationship

Initially, during the commencement of theimplementation, most
nurses were concerned that DA-GSD would negatively affect
or be athreat to their relationship with the patients. This sense
of uneasiness was reflected in both face-to-face conversations
using digital sheetson ashared PC and video conversationsthat
involved collaborating on the sheets with screen sharing:

Thething about constantly having to look at a screen
[face-to-face conversations with reflection sheets on
a shared screen]. | really like making eye contact
with people. And there' s also something about keeping
an eye on reactions and (...). You can get a little
preoccupied with a screen like that, so (...) maybe |
could also see such a barrier in relation to the
conversation itself, how...so it might be a dightly
different conversation. | don’t know;, it’s not certain.
[Nurse 3]

In relation to the video conversations, their considerations
focused on their ability to comfort the patients:

If you haveto do that video...that dightly close contact
you have with the patient when you normally sit next
to each other and can hand them a handkerchief and
bring them a glass of water...you don't have that
option long distance, soit could well be a bit negative
to have them further away. [Nurse manager 8]

Although the nurses with managerial responsibilities also
hesitated about the quality of the relationship via video
conversations, al the nurses (including those without the
managerial responsibilities) recognized that video conversations
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were better than no access to health care for patients living far
away:

WA, | think | have a foot in two camps because...,
for me, communication is when you sit and have eye
contact, and you can sense each other, and you sit
across from each other, and you're just people sitting
and having a conversation. And | know that well, we
can't keep doing that because patients, especially
here with us, come from far away [Faroe Islands,
Greenland, and Jutland], and | think it would be a
shame if those patients were prevented from having
conversations because of the distance is a barrier.
[Nurse manager 5]

The nurses shared feedback during the regular implementation
meetings. They discussed patients who wanted to do video
conversations, and if they agreed that it was a good idea, they
would recommend that the first conversation take place
face-to-face at the hospital to help establish the relationship.
This approach aligned with patients who combined face-to-face
and video conversations. The nurses felt that the initia
face-to-face conversation added value and believed that it was
the reason video conversations were experienced positively
subsequently.

In general, the patients experienced no deterioration in their
relationship with the nurses when using DA-GSD with both
types of conversations. By contrast, some saw video
conversations as an advantage:

..when you're sitting in the comfort of your own
home, you can open up a little more than if you sat
and were met head-on. I've built up a...a minor
phobia of doctors...and then you can say that this
[video conversation] is way better because there's
that kind of barrier somehow (...) | have to say, so |
think it has worked. [Patient 2, endometriosis]

Functionality of DA-GSD and Available Technical
Equipment

During thedataanalysis, it became clear that many of theinitial
challenges patients experienced early in the study and the ones
thenurses discussed at the implementation meetings disappeared
over time, that is, patients did not mention them later in the
implementation process. One possible reason for this is that
DA-GSD and the video features were continuously adjusted
during the study period based on feedback from theintervention
[12], accelerating the maturation and improvement of the
technology.

Patients included early in the study found that the save feature
inthedigital sheets, aflashing heart in the middle of the screen,
was an annoying hindrance “...and then suddenly that heart
appeared, almost as if it had to update something” (Patient 3,
oncology). Thisissue continued for quite some time:

Sometimes, if you wrote it quickly, it couldn’t keep
up...then the heart blinked...in the end, | gave up and
wrote everything down by hand. [Patient 4, oncol ogy]

Early in the study, the complicated setup of the Pexip video
feature and its instability were perceived as challenges:
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...how do we do it now [use video]...and it never
worked out and then suddenly it crashed when |
finally had to having a video conversation. The system
didn't work... [Nurse 7]

Neither the nurses nor the patients described having trouble
logging into the DNHP on Sundhed DK website [12] with their
digita IDs to initiate their DA-GSD, athough some had
difficulty retrieving their digital reflection sheets because they
forgot the name of the intervention.

In addition to the challenges concerning functionality, the nurses
lacked the technical equipment needed to conduct video
conversations, making them even more skeptical about video
conversations:

Well, yes...[pauseg], secondly, it's at least important
that all departments have a computer with a camera.
And the desktop computers don’'t have that, at least
the way things are in the department right now. I've
been thinking about it lately...In any case, we must
have accessto a computer equipped with a camera...
[Nurse 2]

Data Security

Almost al patients felt completely safe about having sensitive
data hosted at DNHP Sundhed DK website [12]:

| feel very comfortable with that. 1 was a little
surprised that it [this question] was asked at all.
[Patient 3, endometriosis

| think there’s so much other data about me that is
digital. [Patient 2, endometriosis]
There were only a few who had thought about whether
unauthorized individuals could gain access to and see data or
whether data could be leaked:

Actually, | feel completely unworried, and yet, | know
very well that everything can be leaked in the end.
It'snot because | have something to hide, but whether
| fully trust that it won't get leaked one day, | don’t
know if | do... [Patient 4, oncology]

This was somewhat in contrast to what most nurses felt, who
did not consider data security an issue when using the DNHP,
Sundhed DK website [12]:

| don't think that’s a problem, we already have data
there, right? [Nurse 9]

Several patients wanted other HCPs besides nurses to be able
to see their data and the challenges they were collaborating on
with the nurses during their DA-GSD conversations:

Othersshould be ableto see the data so that you don’t
have to explain yourself so many times...that they [ the
completed reflection sheets] would become part of
your medical record, perhaps...so the doctor can also
see how the person is actually doing. [Patient 1,
endometriosig|

Both patients with endometriosis and cancer thought that data
of this nature should be accessible to the multidisciplinary team
surrounding the patient:

JMIR Nursing 2023 | vol. 6 | e46673 | p.108
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR NURSING

| want the doctorsto be ableto seeit, so they can see
how | feel! [Patient 1, oncology]

What I nfluenced thel ncreased Acceptability of DA-GSD
Among the Nurses Over Time

Re-evaluation of the Nurse-Patient Relationship

As the nurses gained more experience using DA-GSD, their
concerns about whether the nurse-patient relationship might
deteriorate disappeared, regardless of how the intervention was
provided. The following quote is about face-to-face meetings,
which include sharing digital reflection sheets:

It's going really well. During the conversation, we
sit opposite each other and occasionally look at the
screen. | don't seeit as a problem that the computer
screen becomes part of the conversation. | don't see
it affecting the relationship between me and the
patient [Nurse at endometriosis implementation
meeting 2019]

One nurse who had used DA-GSD continuously throughout the
implementation process was interviewed twice, once at the
beginning and once toward the end of the implementation
period. Her experiences also illustrated the general increasein
recognizing that the relationship remained intact. Despite her
concerns regarding the nurse-patient relationship at the
beginning of the study, using videos for DA-GSD became a
tool that she offered to every patient by the end of the study
period. At that point, she did not worry about or even consider
its effect on forming a relationship and stated the following at
her follow-up interview:

| actually had someone [patient] the other day who
| had to book [for DA-GSD], and then | asked what
she preferred...she was from XXX [less than 20
kilometers away], but she wanted video. [Nurse
manager 8]
A common pattern wasthat the nurses saw atrusting relationship
developing with patients when they used DA-GSD:

You get closer to the patient, | think...and when | meet
her, it's a big hug in the hallway and she feels very
attached to me. [Nurse 7]

Improved Functionality of DA-GSD

Over time, the nurses experienced that the functionality of
DA-GSD matured, for example, the annoying blinking heart
that served as the save feature completely disappeared:

After Sundhed.dk ran DA-GSD again, they [the
patients] don’'t find that it [DA-GSD] freezes
anymore. It's not something that the patients complain
about. [Nurse at endometriosis implementation
meeting 2019]

Theimproved functionality coincided with the nurses describing

that they wereincreasingly unconcerned about whether patients
requested the analog version or DA-GSD:

Now | have tried both the digital one and what was
printed out [analog GSD], and | think that the digital
one just works really well. It's easy for the patients
to fill in and | don’'t have to think about whether |
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have to print something out...it's easy to log in to
Sundhed.dk and...well, I'm comfortable with that. |
actually don’t think of it as being anything special at
all. [Nurse 10]

Thefinal video feature at DNHP Sundhed DK website[12] also
appeared to run seamlessly:

We had to try it once to see if it worked [video
conversations]...it worked. We continued with it...and
it worked fine. [Patient 2, endometriosis]

At the end of the implementation process, the digital reflection
sheets were prioritized over the analog ones, and the nurses
viewed video conversations as an excellent supplementary
resourceto offer patientswhom they would otherwise have been
unable to reach and support owing to long distances:

It's a great extension of the method, isn't it?...and
also aresource, | think. Another tool we can have on
the shelf, which might serve...? People who live far
away. [Nurse 9]

Notably, the statements supporting the mature, well-functioning
version of the DA-GSD were made by patients and nurses who
used it toward the end of the implementation process.

Supervision, Experience, Patient Feedback, and a Global
Pandemic

At the beginning of the implementation process, the nurses had
various preferences about how they would like to be taught
about DA-GSD: “...for me it would be really nice with alittle
summary [of DA-GSD]” (nurse 7). Although written instructions
were sufficient for some nurses, others wanted one of the
researchers to join them in the beginning. Written instructions
were drawn up and adjusted on an ongoing basis, and individual
needsfor instruction were met asmuch as possible. In addition,
guidelines for the video conversations were prepared jointly
with the intervention partners who provided the video features.
In addition, tips and tricksthat were presented at meetingswere
drawn up inwriting and covered i ssues such asthose concerning
the physical and confidential setting of a video conversation,
location in relation to the camera, and the use of headsets to
optimize the sound. During the meetings inspired by action
research, the nurses gave one another feedback and shared
experiences about the challenges they encountered and how
they approached them.

During the implementation process, the nurses became more
comfortablewith DA-GSD, owing to itsimproved functionality,
ongoing instruction, the support provided by the researchers,
and an increase in confidence arising from their own experiences
and those of their colleagues. On the basis of their own
experiences, they began to emphasize the advantages of the
digital version over the analog version. Several nurses
emphasized the advantage of being ableto safely storereflection
sheets on the web so that it could be easily retrieved by all
partiesin relevant contexts before and after the conversations:

The electronic GSD is perceived as much better than
the analogue one. Patients won't | ose the sheets, and
you can easily find what you’ ve talked about. As an
HCP, you can easily look at the sheets again, if
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necessary. [Endometriosis implementation meeting
2019]

As described earlier, the nurses felt technically challenged,
especially at the beginning of theimplementation process. They
felt professional responsibility for the DA-GSD’s functionality
when offering it to patients. Their evaluation of DA-GSD was
positively affected by patients who apparently embraced the
intervention and described it as useful and supportive, despite
technical challenges:

It's the best sessions |I've ever attended, and I've
attended a heck of a lot. [Patient 4, oncology]

Some of the positive benefits of DA-GSD that the patients
described were that they were being seen as awhole person, as
it enabled them to exchange knowledge with an HCP familiar
with their disease and receive support for successful
self-management.

Positive patient feedback about DA-GSD video conversations
also appeared to influence the nurses' attitudes toward the use
of video:

| think it worked quite well and, for me, it's been a
good opportunity to do it digitally. [Patient 2,
endometriosis|

| havetested that [ DA-GSD] with some patients...they
liked it...they think it made sense...now it's young
women |’ ve had, and they use digital tools—without
generaliziing—very easily, yes. S0, exactly for that
patient group, because they are young women, | think
it works fine. At least those are the ones I’ ve done it
with. [Nurse 10]

In March 2020, the COV1D-19 pandemic changed the delivery
of heath care worldwide and also affected how the nurses
experienced the usefulness of DA-GSD using video instead of
face-to-face conversations:

An interesting observation was that, during video
conversations, they saw the whole patient and could
see the subtleties of their body language. When they
meet face-to-face, only the eyes arevisible [ owing to
the use of masks during the COVID-19 pandemic].
[Report from endometriosi simplementation meeting
2020]

For other patients, using personal protective equipment during
the pandemic meant that a video conversation was preferable
to meeting face-to-face. Interestingly, they focused primarily
on interpreting the nonverbal language:

| actually almost think that, with this corona, it'sbeen
easier over video because you can see each other,
instead of sitting with masks and shields and all that,
so in that way, it's actually been better. [Patient 4,
endometriosis

The nurses agreed that the pandemic quickly made collaboration
via video more common among both patients and HCPs. The
pandemic also resulted in the provision of additional technical
equipment for video conversations in departments:

In relation to facilities for video conversationsin the
outpatient clinic, there are also some new resources

https://nursing.jmir.org/2023/1/e46673

Olesen et a

that were not there before the pandemic, for instance,
video and computersthat allow you to facilitate video
conversations...\\e have three computers that are
equipped with cameras...and then | found out that
this, a portable camera that you can take with you,
also works. [Follow-up interview, nurse manager 8]

Discussion

Principal Findings

This study aimed to investigate the experiences of nurses, nurse
managers, and patients with DA-GSD in a long-term
implementation process. Our results show that nursesand nurse
managers were more concerned about using DA-GSD and the
various ways of using it than the patients. The nurses doubts
regarding the ability of patientsto use DA-GSD, aswell astheir
concerns about it having a negative impact on the nurse-patient
relationship, were baseless. Although DA-GSD did not always
work optimally, the patients embraced the intervention and
found it useful and rewarding. The improved functionality,
nurses own experience with using DA-GSD, and patients
positive feedback seemed to affect the acceptability of DA-GSD
over time among the nurses. Of note, the global pandemic
required rapid implementation of video consultations in health
care worldwide, which likely also played an important role in
its acceptability. In contrast to the nurses, only a few patients
had concerns about data security.

Discussion of Principal Findings

Ability of Patients to Engage With DA-GSD

The nurses and patients had conflicting perspectives on the
ability of patients to engage with DA-GSD. Our study showed
that the nurses’ concerns about patient characteristicsthat would
be a barrier to using DA-GSD and would prevent them from
benefiting from the intervention were unfounded, although other
studies have found that they were warranted [20]. A previous
study reported that cognitive impairment, older age, and
difficulties in coping with technology are barriers to using
telehealth [20], whereas a systematic review found that these
factors, with the exception of cognitive impairment, are also
patient-related barriers to adopting telemedicine [21].

The nursesin our study felt responsible for the functionality of
thetechnology and ensuring that theindividua patients had the
necessary digital skillsbefore engagingin DA-GSD. A scoping
review on the role of nurses and the skills needed to master
technology and digital solutions[22] found that communication
sKills, adaptiveness, and problem-solving were needed to adapt
the interaction to the patients digital skills and digital
knowledge. Therefore, training nurses in new communication
and technological skills was important for advancing their
readiness to adopt telemedicine [22]. Thisis in line with our
findings, which showed that the nurses felt responsible for the
technical functionality and needed individual supervision in
DA-GSD, and isreflected in feedback about the challengesthey
experienced to increase their confidencein facilitating DA-GSD.

In our study, the patients embraced DA-GSD and found it useful,
which is in line with a review of web-based psychosocial
interventions for cancer survivors [23] that found that most
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studiesreported that patientswel comed web-based interventions
positively.

The Nurse-Patient Relationship

Nurses expectations and concerns about DA-GSD affecting
the nurse-patient relationship were a central aspect in our
findings. According to the person-centered practice framework,
therelationship isimportant [24] and the devel opment of nurses
relationship skillsisaprerequisite for person-centered care that
warrants the nurse’s ability to communicate on different levels
using verbal and nonverbal communication [24]. One of the
person-centered care processes that the framework describesis
that nurses must be sympathetically present and recognize the
uniqueness and val ue of the person by appropriately responding
to cues[24]. The nursesin our study described initial concerns
regarding their ability to communicate adequately being
challenged because of impaired nonverbal cues and thus an
inability to respond properly to them. Our findings are in line
with asystematic review of qualitative studies examining nurses
experiences asfacilitators of telehealth applications[20]. Similar
to our study, their findings show that nurses experienced a
dilemma regarding the nurse-patient relationship when using
telehealth; on the one hand, they reported a negative and
changed relationship asabarrier and, on the other, an improved
nurse-patient relationship as a facilitator [20]. The barriersin
thereview included | oss of human contact [20], which was also
the case in our study, although video conversation was only
used in a small percentage of DA-GSD sessions, whereas
another barrier was difficulty in getting to know the patient,
which was not described as abarrier in our findings. Thiswas
perhaps the case because DA-GSD comprised the use of
reflection sheets filled out in advance before sessions with an
HCP and the systematic sharing of person-specific knowledge
[15]. The review mainly identified positive experiences with
using telehealth [20], which isin linewith our findings, wherein
most barriers disappeared when the nurses had positive
experienceswith DA-GSD. A study examining the use of video
consultations by doctors also reported the fear of deterioration
in the physician-patient relationship, for example, not shaking
the patient’s hand and having eye contact prevented access to
a great deal of important information that the doctors were
reluctant to miss [25]. However, they found that they could
maintain good contact and assess patients satisfactorily while
achieving more relaxed interaction in video consultations [25].
Thisiscompletely in linewith our findings, which showed that
the relationship remained good and that some patientsfelt more
secure doing video calls at home.

Functionality of DA-GSD and Lack of Technical
Equipment

Our study found that 2 barriers to implementation were
DA-GSD’s functionality and a lack of technical equipment,
which is in line with a systematic review of the barriers and
facilitators of eHealth services [26] that identified three
categories of barriers: (1) individual, such as motivation,
accessibility, and trust; (2) environmental and organizational,
such as financial, political, and organizational structures; and
(3) technical, such as services and design that do not suit user
needs. These findings are in accordance with oursin which the
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nurses lacked motivation to initiate video conversations in the
beginning because the initial Pexip video feature did not meet
their needs for functionality, turning its functionality into a
personal and technical barrier. Interestingly, the patients did
not experience the technical barriers to the same degree as the
nurses, perhaps because the benefits of DA-GSD outweighed
the technical challenges and the nurses felt a great deal of
professional responsibility toward its functionality. A study on
patient rounds with relatives consulted on video al so found that
the nurses felt a huge responsibility for the technical setup and
organizing it [27]. Other studies reported that HCPs resisted
using telemedicine becauseit represented athreat to their clinical
work [21,27]. Organizational barriers became visible in our
study during the COVID-19 pandemic, which accelerated
organizational readiness for the use of video consultations and,
specifically, the purchase of additional technical equipment.
Other barriersto adopting telemedicine areits cost and outdated
equipment [21].

Comparison With Prior eHealth I ntervention Based
on the GSD Studies

GSD was previously digitalized in an eHealth intervention
targeting patients with type 2 diabetes in Norway [28-31] and
as a web-based GSD program in Australia [32,33]. The
Norwegian version, eHealth intervention based on the GSD
[28-30], was used in a genera practice in 4 e-consultations.
After the initial face-to-face meeting, the patients submitted
completed digital reflection sheets and a nurse provided an
asynchronous response in writing. The authors concluded that
the intervention might be conducive to support the
self-management of diabetes but that in-person consultations
may be necessary to achieve the full potential of GSD [29].
eHedlth intervention based on the GSD influenced the
nurse-patient  relationship by facilitating  reciprocal
understanding and flexibility [30], whereas GSD without
face-to-face encounters reduced participant motivation to engage
in the intervention [28]. Asynchronous writing, which may
hamper the opportunities that nurses have to use basic and
advanced communication skills, may not be adequate to replace
the communication skills currently used in clinical practice[31].
Thisisin keeping with our findings, which show that the nurses
were concerned about the deterioration of the nurse-patient
relationship if videos hindered the interpretation of body
language or if the conversations moved the focus to a shared
screen. However, the nurses in our study found that they were
able to communicate adequately and establish the type of
relationship that wasimportant for person-centered care during
video conversations. The Australian web-based GSD program
targeting young adults with type 1 diabetes, which used
smartphones on Apple and Android platforms and Zoom (Zoom
Video Communications) [32], found that the program not only
promoted reflection and solutions, in addition to facilitating
young adults' journey based on their needs and goals, but also
changed the way HCPs and patients collaborated. Issues
regarding alack of mobile responsiveness and saving material,
which isalso afactor in our study, required improvement [32].
To our knowledge, Denmark is the first country to host a web
version of GSD on anational health portal, which increasesthe
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possibility of scaling up the intervention for wide

implementation.

Strengths and Limitations

Various factors may have affected our data, analyses, and
findings. First, the oncology patient group provided feedback
on the newly developed version of the DA-GSD and the
endometriosis patient group did so on a more mature version,
which may have negatively affected the experience of theformer
group. Second, the patients with cancer were older and perhaps
more cognitively affected because of their diagnosis and
treatment than the patients with endometriosis, who were
younger, of childbearing age, and especially challenged by pain,
making the comparison of their technological skills difficult.
Third, in March 2020, the COVID-19 pandemic affected
treatments, priorities, and the development of technology inthe
Danish hedlth care system, although video consultations were
quickly implemented to reduce the spread of COVID-19. These
circumstances likely accelerated the implementation of the
DA-GSD video feature. Fourth, the prospective use of a
systematic evaluation tool, such as nonadoption, abandonment,
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scale-up, spread, and sustainability-complexity assessment tool,
from the beginning of the research project may have amplified
the attention given to the complex social and political aspects
of the implementation process [34]. Fifth, only women
participated in evaluating DA-GSD, which means that our
findings are not directly applicable to men.

One of the strengths of this study is that it examines the
perspectives of both nurses and patients regarding DA-GSD.
Another strength is the longer-time perspective of 5 years.
Moreover, severa researchers participated in the analysis and
interpretation of results, which enhances their reliability.

Conclusions

In this study, the nurses experienced more barriersto DA-GSD
than the patients. The acceptance of DA-GSD increased over
time among the nurses once DA-GSD’s functionality improved,
they had received guidance, and had had their own positive
experiences, combined with the fact that the patients found
DA-GSD useful and beneficial. Our findings emphasize the
importance of focusing on supporting and teaching nurses if
new technologies are to be implemented successfully.
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Abstract

Background: Recently, many health care professionals, who use social media to communicate with patients and colleagues,
share information about medical research and promote public health campaigns.

Objective: This study aimed to examine the motives, barriers, and implementation of social media use among clinical nurse
specialistsin Oman.

Methods: A mixed methods study was conducted among 47 clinical nurse specialists at Sultan Qaboos University Hospital
between November and December 2020. Qualitative data were collected using an open-ended questionnaire and analyzed using
thematic analysis, and quantitative data were collected with a questionnaire and analyzed using SPSS (version 21.0; IBM Corp).

Results. Of the 47 clinical nurse specialists surveyed, 43 (91.5%) responded. All respondents reported using social media
applications, with WhatsApp being the most commonly used platform. Most respondents (n=18, 41.9%) spent 1-2 hours per day
on social media. The main motives for using social media were increasing knowledge, communication, reaching patients easily,
and reducing the number of hospital visits. The main barriersto social media use were privacy concerns, time constraints, and a
lack of awareness of legal guidelinesfor social media use in the workplace. All participants requested clear rules and regulations
regarding the use of social media among health care providersin the future.

Conclusions: Socia media has the option to be a powerful institutional communication and health education tool for clinical
nurse specialists in Oman. However, several obstacles must be addressed, including privacy concerns and the need for clear
guidelines on social media use in the workplace. Our findings suggest that health care institutions and clinical nurse specialists
must work together to overcome these impediments and |leverage the benefits of social mediafor health care.Bottom of Form

(IMIR Nursing 2023;6:e45150) doi:10.2196/45150

KEYWORDS
social media; clinical nurse specialist; cross-sectional; tertiary hospital; Oman; health education tool

and interact with patients, promote healthy behaviors, and

Introduction develop professional network [2-4]. In addition, the use of SM
Several previous studies have reveded thatthe rapid platforms by HCPs is increasing globally [5,6]. Studies have

development of technology has influenced every aspect of
human lives, including health care services. The presence of
the latest technol ogies among health care professionals (HCPS)
has improved the services provided to their patients [1]. Social
media (SM) has become a popular tool for HCPs to manage
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shown that SM can effectively improve health care outcomes
and debate issues in hedlth care policy and practice [7].
Furthermore, SM can be used by HCPsto educate and motivate
patients, track progress, answer patient queries, and increase
patient service satisfaction [8-11]. Scholars have noted that SM
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tools can be effective in meeting individual and population
health needs, especially during the COVID-19 pandemic [8,12].
However, there are very few studies on reflections of SM use
among HCPs.

A survey of 658 Chinese nursesfound that all participantswere
SM users, with 84.5% of them believing that SM positively
influenced their clinical practice [13]. Furthermore, Wang et al
[13] found that nurses use SM for avariety of purposesranging
from receiving messages from work and news to relaxing and
networking. SM’s applications in health care have been used
to engage with the community through providing mutual
education and interaction with patients, caregivers, students,
and colleagues [14,15]. Studies have shown that patients want
to communicate with their doctors or clinic through SM for
sending information regarding laboratory investigations, reports,
scheduling appointments, and reminders and for receiving
responsesto their queries[16]. Furthermore, SM has also been
shown to have an impact on rapid information and knowledge
dissemination to the people who need it most during the
COVID-19 pandemic [8,17].

However, the expansion of SM platforms carries potential risks
to HCPs and patients in regard to the dissemination of
misleading information, risks to patient confidentiality, the
violation of personal-professional limitations, and the potential
for theimpairment of the professional image[17-19]. Thereare
also potential legal issues, such as maintaining privacy and the
lack of control and oversight that could have a negative impact
on patient satisfaction [20].

In the Middle East, there is potential for SM to be adopted to
improve patient outcomes [21]. A survey by the Centre for
Statistics and Information in Oman revealed that the average
daily use of SM among Omanis was 6 hours a day. WhatsApp
was the most commonly used platform among students, while
Snapchat and Facebook were the least used [22]. The Arab
Social Media Forum highlighted that the high demand for SM
in Oman comes with huge amounts of potential, particularly
because SM users account for 77% of the total population, and
user growth rates continue to rise [23]. According to Hagg et
al [24] and Rahmat et al [25], there is a need for research on
SM to expand the geographical focus and test strategies to
facilitate the effective and efficient use of social mediafor health
care purposes in the Middle East.

There are 47 clinical nurse specialists (CNSs)—a category of
advanced practitioner nurse (APN)—at Sultan Qaboos
University Hospital (SQUH). APNsareconsidered thefirst line
of HCPs when it comes to communicating with patients [26].
APNSs play a crucial role in patient care, and their ability to
communicate with patients and provide timely and accurate
information is essential in improving patient outcomes.
According to the National Association of Clinical Nurse
Specialists, CNSs are integral to the delivery of cost-effective,
high-quality, and patient-centered care [27-29].

However, how SM should be used among CNSsin Oman is not
yet well defined. Most of the literature investigated SM usage
in nursing or medical education. In addition, there is a dearth
of knowledge to understand nurses in general and CNSs in
particular and their use of SM in the Middle East and Oman.
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Therefore, in response to this gap in knowledge, the aim of this
study was to examine the use of SM applications among CNSs
at SQUH and the motives and barriers that CNSs are facing in
implementing SM usage.

Methods

Study Design and Setting

A mixed methods design was used to collect data to uncover
the best practices of CNSs in terms of SM use. A paper
questionnaire was used to collect both qualitative and
guantitative data.

Datacollectiontook place at atertiary hospital in Oman, located
in awell-populated area of Muscat. The study setting was the
main tertiary teaching hospital that receives patients throughout
the country, who require subspecialty eval uation and treatment.
Thistertiary teaching hospital isthe main health care setting in
Oman that recruited CNSsin their services since 1998.

Sample

A convenience sample consisting of nurses working as CNSs
inthe hospital for aminimum of 1 year and using a smartphone
was considered a provision for participation in the study. The
study sample size was calculated for the popul ation of CNSs at
the tertiary hospital, using the Raosoft web-based sample size
calculator (Raosoft Inc) with a confidence level of 95% and a
5% margin of error, and determined to be 42. After obtaining
ethical approval, the Pl explained the purpose and scope of this
study to the nursing administration of the hospital to obtain
permission. Once approved, the principal investigator (PI)
explained the inclusion criteria and sampling technique to the
CNSsat the hospital. The Pl distributed the paper questionnaires
to participantswho met theinclusion criteria. Participation was
voluntary. Participants answered individually during work hours
and returned the questionnaire to the PI.

Data Collection

A self-administered questionnaire was adapted from the
literature, which evaluated HCPs' SM use. The tool underwent
both internal and external validation before the data collection
process. Two expert researchers were consulted to validate and
assessthereliability of the content of thetool. The questionnaire
was piloted on 5 CNSsto determine the level of understanding,
ambiguity or repetition, any difficulties with language or
phrasing, comprehension, and length of time to complete the
survey. No changes were needed.

The tool consisted of 5 sections. The first section included an
outline of the demographic data, CNSs’ professional experience,
and the use of smartphonesin thework area, using closed-ended
guestions to assess the frequency of use. The second section
investigated the usage of phones and SM using a Likert scale
to assess the frequency of use. The third section investigated
further the CNS motivesfor health-related SM use with afocus
on the use of the WhatsApp mobile app, as it is the most
common SM platform. The fourth section examined the types
of barriers (factors that prevent the use of SM) and obstacles
(factors that can be overcome or improved by the use of SM)
faced by HCPs regarding health-related SM use among CNSs,
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using a Likert scae. The fifth section was reserved for
gualitative assessment with open-ended questionswith free-text,
extended responses to encourage suggestions for improvements
in the use of SM for health-related reasons in the future from
the perspective of the participants. To minimize the frequency
of missing data, the research team provided participants with
clear explanations about completing the questionnaire and
answered any of their questions[30].

Data Analysis

Correlation frequency, percentage, and mean values of the data
were analyzed using SPSS software (version 21.0; IBM Corp).
Descriptive statistics were used to present the participants
demographic data, and a distribution was used to represent the
data. P values were used to test any correlations between 2
variables; that included evaluating years of experience and the
use of SM by gender. A P level of <.05 was considered
significant. The associations between some sel ected independent
variables and the use of SM was assessed using a chi-square
test. In the Likert scale shown below, the frequency of each
response was assessed using a 5-point scale ranging from
“Never” to “Always.” The responses were then coded as
follows: 1="Never,” 2="Rarely,” 3="Sometimes,” 4="0Often,”
and 5="Always” On assessing the professional barriers to
health-related SM use among CNSs, the Likert scale was coded
asfollows: 1="Strongly Disagree,” 2="Disagree,” 3="Neutral,
4="Agree,” and 5="Strongly Agree” Then, the frequency of
each response was reported as the percentage of each option.
After using the previous coding scheme, the datawere analyzed
guantitatively. Thematic analysis was performed to anayze
participants  suggestions, which comprised 6 steps:
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familiarization with the data, generation of initial codes,
searching for themes, reviewing of the themes, defining the
themes, and finally write-up.

Ethical Consider ations

Ethical approval was attained from the medical research ethics
committee at the College of Medicine and Health Science,
Sultan Qaboos University (REF.NO.SQU-EC/169/2020,
MREC#2205). The data were collected anonymously, and
consent was obtained from all participants.

Results

Quantitative Findings

Table 1 shows that the surveys were distributed to 47 CNSs,
which isthetotal number of CNSsworking in SQUH. Of them,
43 (91.5%) CNSs responded to the questionnaire and 4 (8.5%)
did not respond. Thirty-six (83.7%) CNSswerefemale, and the
majority of respondents (n=30, 69.8%) were 30-35 years old.
Thirty-nine (90.7%) respondents had more than 10 years of
experience. Intotal, 27 (62.8%) CNSsused 1 smartphone, while
theremaining 16 (37.2%) used 2-3 smartphones. All respondents
were using SM, of whom 22 (51.5%) were using 4-6 SM apps.
There was almost an equal humber of participants who spend
1-2 hours (n=18, 41.9%) and those who spend 3-4 hours (n=15,
34.9%) on SM appsto respond to the patients and other HCPs,
with 27 (62.8%) CNSs using SM it during work, at home, and
at leavetimes. Only 5 participants reported using hospital Wi-Fi
during work time, indicating that the vast majority of the
respondents were covering their own phone bills in order to
communicate with patients and other HCPs.
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Table 1. Demographic data of the participants (N=43).

Characteristics Participants, n (%)
Gender
Male 7(16.3)
Female 36(83.7)
Age (years)
30-35 30 (69.8)
35-40 13(30.2)
Years of experience (years)
5-10 4(9.3)
>10 39(90.7)
Certification
MSc 9(20.9)
BSc with a high diploma 5(11.6)
BSc 29 (67.4)

Number of smartphones used®

1 27 (62.8)

2 15 (34.9)

3 1(2.3)
Number of social media apps currently in use

<3 15 (34.9)

46 22 (51.2)

>6 6(14)

Average cost per month for smartphones used for communication with patients and health care providers communication (Omani Rial; 1
Omani Rial=US $2.6)

0 5 (11.6)
2-10 19 (55.9)
11-20 14 (32.6)
21-40 5(11.6)

Average hours per day of social media usein responding to patients and health care professionals®

1-2 18 (41.9)
34 15 (34.9)
5-6 9(20.9)
>7 1(2.3)

Using smartphonesfor hospital issues

Only during working hours 11 (25.6)
During work hours and at home 5(11.6)
During work hours, at home, and during leave time 27 (62.8)

Do you prefer health-related social media articles?

Never 1(2.3)
Rarely 0(0)
Sometimes 21 (48.8)
Often 18 (41.9)
Always 3(7)
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(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR NURSING

AL-Rumhi et &

Characteristics

Participants, n (%)

How much do you believe in news on social media?
100%
80%-90%
50%-70%
<50%

How do you feel when you cannot use social media?
Relieved
Unable to leave the phone

Afraid that you will missimportant news

0(0)

11 (25.6)
15 (34.9)
17 (39.5)

18 (41.9)

3(7)
22 (51.2)

Have you ever experienced any physical discomfort asaresult of using social media?®

Yes

No

34(79.1)
9(20.9)

Have you ever experienced any psychological discomfort asa result of using social media?®

Yes
No

Have you ever been humiliated or criticized by social media?
Yes

No

21 (48.8)
22 (51.2)

8 (18.6)
35 (81.4)

Have you ever sued (by law) any patient, doctor, or any health care professional due to social media humiliation or assaults?

Yes

No

0(0)
43 (100)

3N o significant difference in the number of mobile phones used and the number of hours spent on using social media (P=.46).
bsi gnificant correlation in the number of clinical nurse specialists who reported physical and psychological discomfort and the number of hours spent

in using socia media apps (P=.003).

Multimedia Appendix 1 shows that the most frequently used
SM apps among CNSs in this study were WhatsApp (n=41,
95.3%), Instagram (n=24, 55.8%), and YouTube (n=12, 27.9%),
and in comparison, the least used apps were Snapchat (n=4,
9.3%), Twitter (n=9, 20.9%), Linkedin (n=4, 9.3%), and
Facebook (n=4, 9.3%). Yet, afew CNSsin this study use other
SM apps (n=1, 2.3%) aswell, such as Zoom.

CNSs Main Mativesfor Using SM

Table 2 displaysthe 11 motives|isted for CNSsto acknowledge
the main reasons for using SM. More than half of the CNSsin

https://nursing.jmir.org/2023/1/e45150

RenderX

this study were using SM to increase their knowledge and to
communicate with patients and other HCPs (n=37, 86%). In
addition, the same number of CNSs also agreed that using SM
hel ped them to reach patients easily (n=32, 74.4%), reduce their
number of hospital visits (n=32, 75.0%), increase efficacy (n=33,
76.7%), and increase patient satisfaction (n=34, 79.1%), while
around one-third of CNSs were not interested in using SM for
publicizing their achievements (n=13, 30.3%).
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Table 2. Clinical nurse specialists’ motives or reasons for using social media.

Reasons for using social media Never, n Rarely, n  Sometimes, n (%)  Often, n Always, n (%)
(%) (%) (%)
Increase knowledge 2(4.7) 1(2.3) 9(20.9) 21(488) 10(23.3)
Nurse-to-patient communication 0(0) 4(9.3) 10(23.3) 13(30.2) 16(37.2)
Nurse-to-doctor communication 0(0) 2(4.7) 6 (14) 14 (32.6) 21(48.8)
Nurse-to-nurse communication 0(0) 0(0) 5(11.6) 18(41.9) 20(46.5)
Reaching patients easily 1(2.3) 3(7) 7(16.3) 11(25.6) 21(48.8)
Efficacy 0(0) 4(9.3) 6 (14) 24(558) 9(20.9)
Maintaining a good image of the health care institution 2(4.7) 6 (14) 11 (25.6) 18(419) 6(19)
Eut;ll;ci zing your specialty achievements or your efficiency (or 4(9.3) 14(32.6) 12(27.9) 11(25.6) 2(4.7)
ot
Communicating well with other health care providers 0(0) 0(0) 6 (14) 20(46.5) 17 (39.5)
Helping patients reduce the number of hospital visits 4(9.3) 0(0) 7(16.3) 13(30.2) 19(44.2)
Increasing patient satisfaction 2(4.7) 0(0) 7(16.3) 17(39.5) 17(39.5)

On the other hand, Table 3 shows that the motives for using
WhatsApp were extending their network (n=28, 65.1%),
updating colleagues about workflow, and sharing information
about work with colleagues (n=29, 67.5%). In addition, they
were using it to share information on medical conferences,
workshops, symposia (n=29, 67.5%), etc. Furthermore,
introducing the achievements of their hospital to the outside

world was not an area of interest for using SM among 18.6%
(n=8) of those using WhatsApp. There was no significant
differencein the number of mobile devices used and the number
of hours spent using SM (P=.46). Moreover, there was no
significant difference between the educationa level (in terms
of certification) and the number of hours spent using SM
(P=.57).

Table 3. Clinical nurse specialists motives for health-related social media use at the item level for WhatsApp.

Clinical nurse specialists motives for health-related social media Never, n Rarely,n  Sometimes, n (%) Often, n Always, n (%)
use at the item level for WhatsApp (%) (%) (%)

Extending the network with colleagues 1(2.3) 2(4.7) 12 (27.9) 15(34.9) 13(30.2
Updating colleagues about workflow 1(23) 3(7) 10 (23.3) 15(349) 14(32.6)
Presenting the hospital to the outside world 1(2.3) 7(16.3) 17 (39.5) 12(279) 6(19

Sharing information on medical conferences, workshops, and 1(23) 1(2.3) 12 (27.9) 15(349) 14(32.6)

symposiawith others

Professional Barriers and Obstacles Regar ding
Health-Related SM Use

Table 4 shows that time constraints (n=26, 60.4%), privacy
concerns (n=26, 60.5%), and unawareness about the legal
grounds (n=22, 51.2%) of SM use were the main barriersfaced

https://nursing.jmir.org/2023/1/e45150

by more than half of the CNS. In addition, there were obstacles
faced by two-third of the CNSsin using SM, such asreceiving
messages from patients whom they did not know who were
asking for help (n=29, 67.4%), difficultiesin receiving videos,
images, or el ectrocardiographs (n=28, 65.2%), etc, from patients
viaSM, and lack of landlines (n=28, 65.2%).
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Table 4. Professional barriers regarding health-related social media use among clinical nurse specialists.

Professional barriers regarding health-related social mediause Strongly dis- Disagree,n  Neutral, n Agree, n(%) Strongly
agree, n (%) (%) (%) agree, n (%)
Inefficiency (uncertainty about the trustworthiness of social mediaappli- 0 (0) 6 (14) 17 (39.5) 14 (32.6) 6 (14)
cations and gives patients the wrong idea when they see a clinical nurse
specidist holding a phone)
Lack of skills 5(11.6) 12 (27.9) 16 (37.2) 10(23.3) 0(0)
Legal ground (not knowing the legal aspects of social media) 1(2.3) 6 (14) 14 (32.6) 18 (41.9) 4(9.3)
Privacy concern 0(0) 4(9.3) 13(30.2) 20 (46.5) 6 (14)
No need for itsuse 8(18.6) 21 (48.8) 8(18.6) 6 (14) 0(0)
Time constraints 0(0) 9(20.9) 8(18.6) 25(58.1) 1(2.3)
Receiving messages from patientswhom you do not know, or from patients 0 (0) 4(9.3) 10(23.3) 21 (48.8) 8(18.6)
seeking help from practitioners of other medical specidties
Need to receive videos from patients 1(2.3) 3() 11 (25.2) 22 (51.2) 6 (14)
Lack of landlines or busy landline 0(0) 2(4.7) 11(25.2) 2(51.2) 6 (14)

Furthermore, asshownin Table 1, overall, 79.1% of CNSslisted
that they were experiencing some physical discomforts such as
insomnia, carpel tunnel syndrome, eye dryness, eye pain,
headache, joint pain, wrist pain, nausea, neck pain, and thumb
pain as a result of using SM applications. Furthermore, 21
(48.8%) CNSs reported experiencing some psychological
discomfort including anxiety, sadness, stress, and anger. There
was noticeable significance in the number of CNSswho reported
physical and psychological discomfort and the number of hours
spent in using SM applications (P=.003). Nonetheless, 22
(51.2%) CNSs reported that they felt afraid of missing
something if they did not use SM. Furthermore, less than a
quarter of the study participants reported that they were
humiliated by SM either by a patient or an HCP (n=8, 18.6%)
but no one has ever sued a patient or HCPs due to SM
humiliation or assault.

Qualitative Findings

The open-ended questions asked about participants’ suggestions
for the future use of SM among CNSs at SQUH. Indeed, the
CNSs proposed new ideas, which they thought (if applied)
would help regulate and develop the use of SM in the health
care setting. Two key themes from these data emerged:
organizational support and mitigating the risks of SM.

Organizational Support

The CNSsin this study were aware of the benefit of the SM in
their daily work; therefore, they suggested, “the organisation
could add the WhatsA pp platform in the hospital computersfor
easy access and conversation tracking.”

In addition, half of the CNS suggested that the “organisation
could have aformal account in SM, that all the employee could
usefor health education, hospital orientation, hospital workflow
instruction, and guidance for the community and give amessage
to usersthat thisis being monitored.”

Half of participants suggested having “an official specialized
platform to interact with their patients and conduct virtual
clinics”

https://nursing.jmir.org/2023/1/e45150

Other participants suggested, “ the organisation provide amobile
phone to CNSs with high patients’ number to facilitate direct
communication when it's needed. Providing free, strong and
fast WIFI network coverage was suggested by the participants
to encourage CNSsto use SM.”

Mitigating Risks of SM

The CNSs' concerns were compounded by their experiences
and lack of knowledge about the legal aspect of using SM.
Therefore, they suggested, “afocal person (who knowsthelegal
aspects) in the organisation to refer to when they are faced with
a legal issue related to SM.” Other CNSs suggested, “clear
regulation and guidance in the use of SM including legal and
professional instructions” Some believed that health care
institutions should regul ate the usage of SM activities and “the
Hospital Information System to programme the most used SM
platforms (like WhatsApp) for an automatic phone response to
patients who are calling the CNS during their leave or when
they are off duty and redirecting them to the HCP who is
covering that CNS”

Discussion

Principal Findings

This was the first study reporting the use of SM applications
by CNSsin Oman and the Middle East in order to acknowledge
themotives, barriers, and future aspectsof SM usage. Theresults
of thisstudy showed that all participants used SM in the hospital,
and WhatsApp was the most frequently used application. SM
was mostly used to communicate with patients or to increase
their knowledge. However, there were 2 main concerns
regarding the use of SM: privacy and legal concerns.

Theresults of this study show that all respondents were engaged
with SM and were using 1 or more SM apps on their phones,
which is similar to the findings of Wang et al [13]. However,
Surani et a [31] reported that 87.9% of the nursesin their study
were SM users; that can be explained by the time difference
between the 2 studies [31].
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Our results show that CNSs were spending 1-2 hours per day
on SM use. These findings are similar to those of a study
undertaken by the University of North Texas [31]. While the
average daily use for SM among Omanis is 6 hours per day
according to a previous study conducted by Al-Kindi [22], this
might be explained by the difference in the age group and the
purpose of using the SM platform.

Our results aso show that WhatsApp is most preferred SM
application used in the clinical area because it is free, easy to
use, and hasaninternational pool of users. Indeed, astudy from
the Kingdom of Saudi Arabiareveaed that Twitter, YouTube,
Instagram, Facebook, Snapchat, and Linkedin were the most
frequently used SM platforms, in descending order, for
professional development among HCPs[32]. Thisindicatesthat
SM hasthe potential to be amultifocal platform through which
every segment of the society can have their voices heard,
facilitating knowledge exchange and improving networking
opportunities [33].

The top benefits that CNSs agreed on for using SM apps on
smartphones were that they offered opportunities that cannot
be achieved through the use of regular landlines, and other
benefits have been anecdotally reported in the wider literature
[14,15,34]. Moreover, it was reported that SM is atool for the
health care community to improve quality and professional
practice a a low cost [35]. When communicating with user
patients, SM allowsfor real-timeinteraction and providestools
and spaces to access and exchange information and to improve
opportunities for participation and expression. The health
professional networks are used to disseminate results,
discussions, and networking for outreach and research
[14,15,34]. According to Wang et a [13] SM will soon be the
preferred communication tool for health care corporations. In
regard to hospital organizations, the available studies were not
conclusive concerning the use of SM. However, there are
hospitalswith ahighly visible profile and with brand recognition
on SM platforms, such asthe Mayo Clinic, the Cleveland Clinic,
and Mount Sinai Hospital, all of which arein the United States
[36]. Overal, despite the widespread commitment to SM,
hospital s continue to undercommunicatetheir corporate identity,
with little variety in the range of SM used. Thisisin line with
the poor use of content and applicationsin the context of limited
professionalization of the corporate presence on SM [37].

Regardlessthe benefits of SM use, CNSswere always pressured
with time restrictions; this could be because nurses are always
busy in the clinical area with administrative and clinical jobs.
The second barrier was confidentiaity. Patients private
information can be interspersed and might reach other family
members of the patient [38]. The risk borne by commenting on
the internet about any patient condition or having excessive
trust in SM when connecting with HCPs regarding patient health
status, and the neglect of other traditional communication
channels are al so seen asbarriers. Given this situation, Koehler
et al [38] suggested that providing staff with smartphones from
theinstitution could addressthese restrictions. Thethird barrier
was unawareness about the legal grounds of SM usein clinical
practice [38]. This problem was also seen in most of the
hospitals worldwide [31]. For example, Surani [31] reported
that doctorswere more aware of legal policy for SM useintheir
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hospitals as compared to nurses. This is an area that needs to
be highlighted to the CNSs by the hospital administration, using
clear guidelines that need to be established at the institution.
Thefourth barrier wasinefficiency [31]. CNSswere concerned
when the clients saw them holding their phone, they might
perceive them to be using the phone for anonwork purpose. In
fact, Koehler et al [38] explained this perception in a way that
HCPs may think that patients are not aware that smartphones
can be used for medical purposes. Most of the CNSs mentioned
that some peoplefelt that therewasno need to use SM inclinical
practice [38]. However, 2 key reasons that SM use was seen as
beneficial were (1) landlines were difficult to locate, which
make it time-consuming when searching for a free landline to
communicate with patients; and (2) the necessity of some
speciatiesto receive someimages, electrocardiographs, videos,
laboratory results, x-ray images, reports, etc, from their patients
to help them in the continuity of care and reduce the number of
hospital visits.

Most of the CNSs preferred health-related SM articles but
one-third of them did not trust whatever they read. Prasad [39]
described that being cautious on the topic of the health
information on theinternet originated from unregul ated sources
and is an important consideration. Because the source is not
always well defined or is not stated and the messages are not
clear or are not well referenced, people question the reliability
of the content disseminated on SM [40].

A high percentage of physical symptoms was identified among
CNSsasaresult from extensive use of SM. Velthoven et a [41]
described the reason as increased use of the thumb to text and
operate smartphones can damage the thumb muscle, causing
tenosynovitis. This condition led to the coining of a recent
medical term called “Whatsappitis.” Furthermore, “text neck”
is another term generated to define tilting the head forward for
prolonged times, thus forcing the neck muscles, ligaments, and
tendons to strain when using smartphones along with SM
texting. In addition to that, the prolonged use of SM platforms
can lead to weakness in the hand muscles, tenosynovitis, nerve
compression, and chronic neck pain [41].

Nearly half of the CNSs reported having psychological
symptoms as a result of using SM. Studies have shown that
compulsive SM use significantly triggered fatigue, which later
resultsin elevated anxiety and depression [42]. Likewise, Dhir
et a [43] reported the elevation of emotional fatigue, which
later tranglates to poor physical performances and perceptions
among Taiwanese Nurses.

Despite SM-induced physical and psychological discomfort,
more than half of the CNSs reported that they continued using
it. That condition was defined asfear of missing out (FOM O)—it
is an apprehension or concern of being disconnected, absent
from, or missing an experience which others (ie, peers, friends,
and family) might receive or enjoy [44]. Our findings suggest
that FOMO may be stemming from the responsibility of the
CNSs. They do not want to missinformation about patient health
progress or administrative updates. Nevertheless, FOMO was
found to be associated with negative health outcomes [45].

Although some of the CNSs were humiliated through SM, this
study outcome indicated that none of them have taken legal
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action toward the aggressor. An el ucidation of that by thelimited
knowledge of the HCPs about the legal aspects of SM use is
also apparent in the wider literature [31]. In fact, a law on
cybersecurity in Oman was issued in accordance with Royal
Decree number 12/2011 of the Information Technology Crimes
Act in Oman. The decree coverslegal action to be taken in the
following cases: infringement of the integrity, confidentiality,
and availability of electronic data and information and
information systemsin all its forms, misuse of IT, forgery and
information fraud, and content crimes [46]. We recommend
teaching the HCPs the legal aspects and consequences.

Strengths and Limitations

The main strength of this study is the use of a mixed methods
design, which allowed achieving the aim of the study. Moreover,
it is novel to the Omani context. The limitations of the study
are its small sample size, which was due to the small number
of CNSsworking at SQUH, which limits the generalization of
results to the larger population. The application of the

AL-Rumhi et &

conclusions of the study may be limited by time and
geographical location, which further limitsits generalizability.

Recommendations

Future research should consider alarger sample sizefor similar
studiesto enhancethe generalizability of our results. Moreover,
examining SM usage and perception among patients and general
nurses in other settings is recommended. Finally, health policy
makers should consider addressing the legal aspects of SM
usage in health care settings.

Conclusions

SM proved to be a powerful ingtitutional communication and
health educational tool. However, thisis accompanied by risks
to patients’ privacy, time constraints, and efficacy. Critically,
the health ingtitution hasto regul ate the use of SM among HCPs
and teach them how to minimize potential risks considering the
legal aspects of SM usage in health care settings. The legal
aspect and consequences should be documented in hospital
policy, and afocal person should be allocated arole to help the
staff who need support in that field.
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Abstract

Background: Diabetesisagrowing threat to public health, and secondary diseases like foot complications are common. Foot
ulcers affect the individual’s quality of life and are a great cost to society. Regular foot examinations prevent foot ulcers and are
a recommended approach both in Sweden and worldwide. Despite existing guidelines, there are differences in the execution of
the foot examination, which results in care inequality. A structured foot examination form based on current guidelines was
developed in this study asthe first step toward digitalized support in the daily routine, and was validated by diabetes health care
professionals.

Objective: The study aimed to validate a structured foot examination form by assessing health care professionals’ experiences
of working with it “foot side” when examining patients with diabetes.

Methods: Semistructured interviews were held in a focus group and individually with 8 informants from different diabetes
professions, who were interviewed regarding their experiences of working with theformin clinical practice. The users’ datawere
analyzed inductively using qualitative content analysis. The study is part of alarger project entitled “ Optimised care of persons
with diabetes and foot complications,” with Véstra Gétaland Region as the responsible health care authority, where the results
will be further devel oped.

Results: Experiences of working with the form were that it simplified the foot examination by giving it an overview and aclear
structure. Using the form made differencesin work routines between individual s apparent. It was believed that implementing the
form routinely would contribute to a more uniform execution. When patients had foot ulcers, the risk categories (established in
guidelines) were perceived as contradictory. For example, there was uncertainty about the definition of chronic ulcers and
callosities. The expectationswerethat the future digital format would simplify documentation and elucidate the foot examination,
aswell as contribute to the accessibility of updated and relevant data for all individuals concerned.

Conclusions: The foot examination form works well as a support tool during preventive foot examination, creates a basis for
decision-making, and could contribute to a uniform and safer foot examination with more care equality in agreement with current
guidelines.

Trial Registration: Clinical Trials.gov NCT05692778; https://clinicaltrials.gov/ct2/show/NCT05692778
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Introduction

General Background

Among persons living with diabetes, it is estimated that 5%
have afoot ulcer [1-5]. Thismeansthat 23 million persons (5%
of 537 million people with diabetes) at the global level [6] and
25,000 personsin Sweden have adiabetic foot ulcer (DFU) [7].
A largeincrease in people diagnosed with diabetes (increase to
783 million people) is expected by 2045 [6].

Groups with alow socioeconomic status have an increased risk
of DFU, and men are more frequently affected [8-10]. A delay
in detecting persons at risk of developing aDFU and adelay in
access to treatment increase the risk of further complications,
such as severe infections, leading to amputations [11].

The consequences of delayed treatment and a lack of foot
screening are important for the individual and society. The
quality of life of the individua is reduced in the presence of a
DFU, and the costs are considerable [12-16]. The structure of
health care differs between countries, as does the pathway
toward prevention, and asaresult, the treatment costsfor DFUs
vary among high-, middle-, and low-income countries [17].
Nevertheless, the impact on individuals in terms of their
psychological well-being and their private economy is
significant. The impact varies depending on the organization
of health carein each country. In Sweden, health careisfinanced
by taxes, and the 21 independent regions are responsible for
delivering equal care of ahigh standard [18].

With effective prevention and structured processes among
primary care, specialist care, and municipal care, DFUs can be
successfully prevented [19-23]. Of the 500,000 persons with
diabetesin Sweden, the majority aretreated in primary care[7].
Promising examples show that, by using a structured
standardized routine for foot assessment and risk stratification,
greater quality of careisachieved [24,25]. In contrast, the lack
of a structured foot assessment might lead to subjective risk
stratification and inappropriate or nonactive conseguences
[26,27].

National and international guidelinesrecommend that an annual
foot examination should be offered to all patients with diabetes
[28-30]. However, figures from the Swedish Diabetes Register
show that the feet of 25% of people with diabetes were not
examined in 2022 [31]. Traditionally, in Sweden, patients’ feet
are examined at the same time as the annua diabetes
examination in primary health care or at aclinic of medicinein
specidist care. The examiner could be a physician, nurse, or
podiatrist. After the examination is completed, the health care
professional (HCP) should register in the Swedish Diabetes
Register (1) that the person has undergone examination of the
feet and (2) the risk grade of the person from 1 to 4 (1 [no risk
of developing a DFU] to 4 [ongoing DFU]), with subsequent
actionsbased on therisk category (Figure 1) [28]. Therisk grade
is based on findings of peripheral neuropathy, for example,
identified with a monofilament test or the Ipswich Touch Test
[32]; peripheral angiopathy; foot deformities; skin pathol ogies;
foot ulcers; and previous foot ulcers/amputations [29].

Figure 1. A scheme of the risk categories, symptoms, and recommended actions to prevent diabetic foot ulcers according to the national guidelines.

MDS: multidisciplinary service.

Prevention and multidisciplinary service (MDS) of foot complications in diabetes

Risk grade

Symptoms Podiatry Regular foot control Footwear and
by nurse or doctor orthotic service

No signs of distal neuropathy or peripheral Information on
vascular disease and no other risk factors self-care Y ES N O
Signs of distal neuropathy or peripheral
vascular disease YES YES YES
Signs of distal neuropathy or peripheral
vascular disease, previous ulceration,
amputation, foot deformity, skin pathology Y E S Y ES Y ES
(eg, callosities/fissures)
Presence of foot ulcer or osteoarthropathy or YES YES YES

severe pain syndrome

?0@0

and MDS and MDS and MDS
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Study Background

Patient representatives and HCPsfound it necessary to improve
the routine of the annual foot examinations for persons living
with diabetes in Véstra Gétaland Region (VGR), with the aim
of enabling all patientswith diabetesto have their feet examined
in a structured uniform manner. Asaresult, anovel structured
routinein paper format, apaper form, was devel oped and tested
by persons with special competence in the area (Multimedia
Appendix 1). This paper form was suggested as an initia tool
to help HCPs perform annua foot examinations, as
recommended in national guidelines [28]. Adhering to
participatory design (PD) principles, the research team was
aware that the focus of PD is not only the improvement of the
information system but also the empowerment of workers, so
they can co-determine the development of the information
system and their workplace [33]. For this reason, before the
form is designed for creating an existing or future clinical
decision support system (CDSS), it needs to be validated by
real users, that is, the HCPs performing the actua foot
examinationsin primary care.

In aprevious project in the same region, VGR, apilot test of a
digital prototype was performed by a certified orthotist and
prosthetists. It was shown that, by using a structured eHealth
solution, the foot assessment and the subsequent automatically

Andersson et al

generated risk category produced areliable uniform assessment,
thereby facilitating documentation [26].

Study Aim

Eliciting future users real experiencesiscrucid in user-centered
design (1SO 9241-210:2019) [34]. User experiences are
differentiated from opinions, which could be held by designers,
managers, or other secondary stakeholders of a system, aswell
as future users of that system. User experience is defined as
“users perceptionsand responses, including the users’ emotions,
beliefs, preferences, perceptions, comfort, behaviors, and
accomplishments, that occur before, during, and after use,” and
it is related to “the context of use” [34]. Here, the context of
use often means on the floor, close to a sitting patient, where
the HCP examines the feet using various techniques and tools
(Figure 2). It is therefore important to validate not only the
information in the new tool but aso the fact that novel tools
can actually succeed in the clinical work situation of an HCP.
To prepare for adigitally supported routine of a structured foot
examination in an annual foot assessment, the structured routine
was validated by real users, that is, HCPs in daily practice,
performing daily work tasks on the floor. This study aimed to
describe HCPs' experiences of a novel structured foot
examination form on paper (Multimedia Appendix 1) when
performing annual foot assessments in patients with diabetes.

Figure 2. A health care professional measuring the passive range of motion at the ankle joint by using a goniometer close to the patient. The findings
of the foot examination are registered on atablet following a structured foot examination.
7 ’ A F

Methods

Design
The study is part of a larger regional project designed to

optimize the care of persons with diabetes and foot
complications. In this study, a qualitative descriptive approach

https://nursing.jmir.org/2023/1/e45501
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was used to sum up the empirical data inductively in order to
produce a common understanding that relates to general
conditions within this context.

Context
The study took place in 5 primary health care centers and 3
hospital care centers located in southwestern Sweden. To
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optimize adigital routine, the form in a paper routine (referred
to as “form”) was used and tested by professional caregivers
(Multimedia Appendix 1). The participants in the study were
HCPswho usually examinethe feet of individualswith diabetes,
and they were strategically invited to test aform for annual foot
examination. A total of 16 HCPs were asked to participate.
Among these HCPs, 12 registered an interest in participating
inthe project and 8 werefinally included. Three declined when
asked to participate in the interview study and 1 person did not
respond. Among the 8 participants, 3 were district
nurses/specialist diabetes nurses, 3 were podiatrists, and 1 was
a physician. The dropout resulted in a lack of nurses working
in municipal care.

Data Collection

Semistructured interviewswere held in March 2021 with 2 focus
groups and 2 individua interviews including 8 respondents
from different professions within diabetes care (Table 1).

The respondents were interviewed about their experience of
examining the feet of patients with diabetes according to the

Table 1. Participants' profession, context, and experience of diabetes care.

Andersson et al

new form (Multimedia Appendix 1). The respondents had each
used the form on at least five patient visits. The interviewstook
place digitally where the interviewers and respondents could
see and hear each other during the interviews, apart from one
individual interview where only sound was recorded. The
interviewsasted between 30 and 90 minutes, and were recorded
digitally, listened to several times, and transcribed verbatim by
2 authors (UN and MV). Open-ended questions regarding the
experiences of working with the form in clinical practice were
addressed and a semistructured interview guide was used (see
examples in Multimedia Appendix 2). The opening question
was “How comfortable do you feel about using the paper form
in routine work?’ Examples of other questions were “What
wereyour expectations of the effectiveness of theform?’ “What
were your expectations of the degree of effort?” “How well
doestheform correspond to the expectations/help you to achieve
the goal of the foot examination?’ and “What is important to
you?’ (for further questions, see Multimedia Appendix 2). The
interview guide ensured that a certain area of questioning was
covered [35].

Participant Profession Context Experience of diabetes care
(years)

A Nurse with an additional course in diabetes Primary health care 1

B District nurse/specialist diabetes nurse Primary health care 1

C District nurse/specialist diabetes nurse Primary health care 7

D District nurse/specialist diabetes nurse Primary health care 17

E Physician, internal medicine Hospital care 15

F Podiatrist Primary health care 20

G Podiatrist Hospital care 20

H Podiatrist Hospital care 11

Data Analysis and MV) continuoudly returned to the original text to ensure

The qualitative research tradition isbased on an effort to develop
an understanding of the human lived experience. Qualitative
content analysis, asdescribed by Graneheim and Lundman [26],
was considered appropriate in order inductively to focus on and
describe experiences and variations on an individual level and
to identify differences and similarities on amanifest and latent
level. The analysiswas conducted in several steps. First, all the
data were read several times to ensure immersion in the data.
All interview text was regarded as a unit of analysis. The text
was then divided into “meaning units’ that corresponded to the
aim of the study. Each meaning unit was condensed and |abeled
with acode. Codes are described as concrete and as close to the
text as possible [36]. During this process, the authors (SA, UN,
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that the core meaning of the meaning units was maintained.
Similar codeswere later grouped into subcategories, and sorted
and abstracted into higher categories (Table 2).

Finally, the latent interpretative analysis was described as the
main theme with ahigher level of interpretation and abstraction.

A continuous verification of the interpretation was an ongoing
process during the search for coherence among the different
parts of the analysis. To ensure trustworthiness, there was an
awareness of and an openness toward misunderstandings
resulting from theinterviewer’s own preunderstanding. To avoid
misunderstandings, the data were first analyzed individually
and later compared by 3 researchers.
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Table 2. Analysis process example.

Andersson et al

Meaning unit Condensed meaning unit Code Subtheme Theme
The expectations are...it should beaform Easy form that completely Easy form, cover- Thestructureisclear and  Structured support
that covers the area of feet and dia- coversthe arearelatingtothe ingthearearelat- comprehensive.
betes...can be read regardless of who has  feet, regardliess of whofillsin  ingto thefeet in
filled it in so you get an overview. the form. full.
When | received the form, therewasalot Lots of text to absorb, then | We have aways Thisiswhat wearealready Structured support
of text totakein/...then | realized that we realized that we havealways  doneit. doing, with some new ele-
do these surveys, or have aways done doneit. ments.
them during an annual check-up.
That weall dothesamethingisvery good That we all do the samething Everyonemakes  Support for astandardized ~ Structured support
both for us, if we take over other patients, isgood whenwetakeover esch thesameassesss  survey.
or when the doctor conductstheannual  other’s patients so they see ment.
check-up, so that they see exactly what it what it is we have assessed.
iswe have assessed and looked at.
Ethical Considerations Results

The study was approved by the Swedish Ethica Review
Authority (diary number: 2020-02715 and 2020-05131) and
was conducted according to the ethical principles described in
the Helsinki Declaration [37]. All participants were informed,
both verbally and in writing, about the study before obtaining
their written informed consent. The participants were ensured
confidentiality and were free to withdraw at any time. The
transcripts were anonymized and given a letter (A-H), which
was subsequently used inthe analysis. The possible harm caused
by the study was eval uated against the benefits. The participants
wereinformed that any concerns could be clarified by contacting
the authors. No such concerns were raised.

Support of Professional Judgement

Theresults at the highest level showed that the participantsfelt
that the theoretical support provided by the form was needed
(Multimedia Appendix 1), but it also had to be verified by the
HCP's judgement, experience, and knowledge, which was
reflected in the practical implementation. The main theme was
“structure and documentation as a support for professional
judgement” (Table 3). Three themes were identified: (1)
structured support, (2) professional evaluation is needed, and
(3) documentation that simplifies and makes visible, referring
to both patients and their feet. Multimedia Appendix 3 presents
some examples of expressions that are cited in this study in
Swedish and English.

Table 3. The subthemes, theme, and main theme emerging from the analysis.

Subthemes Theme

Main theme

«  Thisiswhat weareaready doing, with some new elements
« Thestructureis clear and comprehensive
«  Support for a standardized survey

«  Riskrating simple — contradictory
«  Some steps may be evaluated

o  Theform makes the feet visible

«  Facilitating documentation provides time for the patient
meeting

. Easer withadigital format

Structured support

Professional evaluation is needed

Documentation that simplifies and
makes visible

Structure and documentation as a support for
professional judgement

Structure and documentation as a support for
professional judgement

Structure and documentation as a support for
professional judgement

Structured Support

The theme of structured support included the respondents’
experience of the structured foot examination protocol and that
it offered structure, clarity, and support in performing foot
examinations.

Thisis What We are Already Doing, With Some New
Elements

Initially, the form was perceived asrich in text, which required
limited reading beforethe HCPsfelt familiar with the structure.
After practicing it in several examinations, they said that they
learned the structure. New routines always require a period of
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practice, as it is a new way of doing things. One respondent
commented:

The very first time, | was like this, wow! What shall

| do? There is so much text before you get into what

it really said. [Respondent D]
The informative text, which was first perceived as compact,
became helpful and supportive. The respondents said that the
form was effective and useful as a basis for the annual foot
examination after arunning-in period.

Theresults showed that the steps and partsincluded in the form
were largely familiar, were well known, and had already been
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performed every year in previous foot examinations. The form
covered what was perceived as important, the very essence of
the foot examination, according to existing guidelines.
Respondent D commented, “This is definitely back to basics”
Although the form contained much that was familiar, the
examination with the Ipswich Touch Test was new [32].
However, as the test was used with the structured examination,
it was perceived as a simple useful test.

The Structureis Clear and Comprehensive

The form enabled an overview of the feet and was experienced
as a supportive and comprehensive guide for the foot
examination. The content was divided in a clear distinct way
and could be read by everyone, which increased the common
understanding between the different caregivers. They said that
the form contributed to an evidence-based foot examination.
Respondent A commented, “So | think it's very clear and very
good, because it's safe” The 3 areas of the structured foot
protocol were described as being composed in a structured and
appropriate manner.

It is structured in such a way that there are three
parts, inspect and examine, pal pate and examine and
symptoms and previous ulcers. It is a very good and
very logical division based on the different parts.
[Respondent F]

The experience of the form was that it was easy to use and
follow, and it was a well-functioning basis for the preventive
foot examination and an aid for those who worked in primary
care and in specialist care. It was also described as something
that could easily be used in daily patient work. The structured
form was clearly designed and described as user friendly. The
proposals for action on the back of the form were described as
clear and good (Multimedia Appendix 1).

Support for a Standardized Survey

The form could be a support for examining feet for both
beginners and those who are more experienced. It served as a
support and provided new knowledge about the foot examination
and subsequent measures for those who used the data. Even for
experienced professionals, it could be useful as a basis for
decision-making and documentation.

Sometimes | think things have been a bit fluid at the
health center, that they have sensory impairments,
but they do, so it was not clear what | would do when
| found this. So | thought it would be nice to get a
little more knowledge about foot examinations.
[Respondent A]

Although the form provided support for the implementation of
thefoot examination in variousways, there was al so experience
that the form was not needed as support. Thiswasrelated to the
fact that the participants already had a good structure to follow
and had extensive experience in the field.

You check it anyway, so, for my part, | don’t think |
need to have something like this to do the job | do
now. [Respondent H]

The use of the form highlighted the fact that foot examinations
were performed in different ways by different HCPs at the same
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unit. Having a form to follow could contribute to the
standardization of the foot examination. One respondent
commented:

We realized quite quickly that everyone does things
very differently and everyone has learned differently,
too, so that you then have some form of action, that
everyone does the same thing, which can be good.
[Respondent A]

After the introduction of the form, collaboration between
colleagues was facilitated. The form was stated to structure and
align the foot examination, which wasthought to be ableto lead
to more equal care regarding the prevention of foot
complications. This meant that the form was seen as useful and
adequate in the work on foot examinations in patients with
diabetes.

Professional Evaluation is Needed

The theme includes the need for professional judgement to
evaluate certain aspects of the foot examination. Judgement was
needed whenever the form was used, from the interpretation of
the risk categories and different concepts to the actual conduct
of the examination.

Risk Rating Simple — Contradictory

The experience of grading in the form wasthat it was confusing
at first, but it became easier after conducting some surveys.
Therewas some difficulty owing to contradictory risk categories,
as foot ulcers could be classified as risk category 4, and
subsequently, the patient might have risk category 1, which
indicates a healthy foot.

It's as though you are talking against yourself when
you put a four, because it is such a high degree of
risk and then you have to put a risk category, 1-4 to
theright there for the others and we didn’t think that
was easiest approach. Then, all of a sudden, you write
that it is a healthy foot. [Respondent G]

Although it was always the highest figure that gave the fina
risk category, the grading involving assessment points was
illogical and contradictory, which made the grading itself
difficult to understand, but it was otherwise easy to follow the
form.

That was what we brought up, it wasthe grading that

was a bit strange, so that’sit. Otherwise it’s not that

strange, it's just reading. [Respondent H]
It was said that a healthy foot does not involve any risk and thus
should be classified as risk category 0 and not risk category 1,
but this was not perceived as an obstacle to continued use,
because the participants quickly changed their minds and
accepted risk category 1 as the lowest risk. After al, the HCP
was the one who filled in the highest risk category in the
summary box, which was identified during the examination.

The form simplified the documentation because the user could
just tick and get a number for the risk category, instead of
writing everything from the foot examination in free text as
before. The number system for risk category (Figure 1) was
said to be simple and good, with figures that corresponded to
the various risks in a fair way. A number system, defining the
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risk categories, could also make the assessment clearer and
could be reproduced in a simple way from one examination to
another.

Some aspects were clinically difficult to assess, such as what
was considered hardening skin (calluses), an ulcer that was
difficult to heal, or reduced hair growth. The definitions for
hardening skin and healing ulcers, and how medical records
and patient narratives could be used to assess previous ulcers
and reduced hair growth were discussed. The idea was raised
that it might be valuable to line up ulcers of different typesin
categories. Ulcerswereidentified as serious, and it wastherefore
good that thiswas first on the form.

Some Steps May Be Evaluated

Professional judgement isused in different waysand in different
parts. There was difficulty conducting the examination in some
patients with dementia, for example, and uncertainty about
whether the patients understood the given information and
provided correct information regarding symptoms, especially
emotional disorders. At the same time, the experience was that
these difficulties have always existed and that you then had to
do your best and make a professional assessment or estimate,
but that the form still worked well in most cases.

No, | think that the form feels, as | see it anyway,

completely correct, because, no matter how | say this,

| have worked with ... all the time and these

difficulties with precisely these patient categories

have existed all the time, so it’s nothing new, but you

have to find a way to move forwards in some way.

I’mjust mentioning it as an observation. [ Respondent

Bl
The respondents’ experiences were that it could be difficult for
patients to distinguish between the middle toes on the |pswich
Touch Test and that the test should not be performed too
quickly, because the patient then would not have time to
understand which toe was affected. During the study, some
respondents made comparisons of different instrumentsto assess
neuropathy to seeif there was any difference in the assessment,
for example, monofilament and the Ipswich Touch Test, but
the conclusion was that the result was usually the same. A
biothesiometer, an old instrument for measuring sensation, was
used by some professionals before the Ipswich Touch Test.
After a comparison, the respondents said that there was a
difference in assessment between the Ipswich Touch Test, a
tuning fork, and the biothesiometer, as they showed different
results regarding the sensation in the foot.

Documentation That Simplifiesand M akes Visible

The theme includes the structured form being perceived as
making visible and clarifying the importance of foot
examinations for both the patient and HCP, and the
documentation needing to be facilitated and made visible, with
the hope of simplification in the future digital format.

The Form Makes the Feet Visible

During the foot examination, the respondents talked about the
feet, and explained what they did, why self-care wasimportant,
and what patients could do themselves. The structure of the
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form helped to focus on the feet, highlighting existing
guidelines. In thisway, it served as an educational tool during
the foot examination.

... these guidelines have been around all the time |

have been working, | can say, and the latest, they are

here and they say exactly the same thing, being able

clearly to show the patient what the criteria were for

medical foot carewasdescribed asimportant, so that

it would not be interpreted as meaning that the

assessment was arbitrary, as many patients wanted

to receive foot care even though they did not meet the

criteria, asit says on thisformthat we have here now,

so | think by far the best thing is that it is noticed.

That’swhat happens, it is, made visible. [Respondent

B]
Self-care was described as being of great importance and an
obvious part of the conversationswith the patients, and theform
could be away of making visible theimportance of self-careto
prevent foot complications. Brochures or written advice on
self-care were often distributed before, and written information
in the form of a self-care brochure was seen as a good tool,
provided that the patient had an interest.

What the guidelines were for foot examinations and what
examinationswere made during the visit were also madevisible
to other care providers and to the patient. The criteria for
medical foot care, for example, were also made visible, and the
form could be shown to justify why a referral was or was not
written.

Being ableto clearly show the patient what the criteriawerefor
medical foot care was described as important, so that the
assessment would not be interpreted as arbitrary, as many
patients wanted to receive foot care, even though they did not
meet the criteria.

If you have good sensation, then you can say it, but
it's great that you still have good sensation so that
you don’t need medical foot care, you can show it
and vice versa, if they really have reduced sensation
and therefore need a referral to foot care, so that's
good. [Respondent E]

From aresource point of view, it was said to be impossible for
everyone who wanted medical foot care to receive it. It was
therefore important that the referrals were demand driven and
based on clear criteria.

Facilitating Documentation Provides Time for the
Patient Meeting

The form was filled in during the visit or close to it. The
experience was that the documentation was extensive, but
adjustments were made so as not to disrupt the meeting and
contact with the patient. One example was to write words of
support on the form during the visit or after the examination,
so the HCP could dedicate time to the patient, be present, and
have eye contact. Documentation in the medical record was
sometimes started during the visit due to lack of time, but this
usually happened after the visit.
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| document when | have the patient with me. | also
have a piece of paper next to it where | also write
some notes, because you want to have eye contact
with the patient so that you have a dialogue. | do
that... [Respondent C]

Often, some own words were needed in addition to the formin
order to remember and compare the foot status from time to
time. This facilitated the memory image of the patient. It was
very important for the form to facilitate documentation and not
the other way around. The documentation must be effectiveand
be made quickly.

So | feel that it is very important that the formis as
easy to fill in as possible and that it is still as
comprehensive regarding the foot, but it can befilled
in quickly because you spend a lot of time on
documentation. [respondent E]

More time with the patient was important for a good meeting.
A good form was therefore considered to be one that is
comprehensive but at the same time flexible and easy to use,
where the HCP does not have to write alot.

Many patients are actually looking forward to this
meeting and it's important that it's a good meeting
and that the documentation can perhaps be
straightforward. [ Respondent E]

Easier With a Digital Format

The results of this study include the evaluation of a form that
can be implemented in a digital format. A request was made
for therisk degree, risk category, and measuresto automatically
emerge when the assessment ismade. It was al so suggested that
the mouse pointer could be placed at a certain point whereitis
possible to obtain more informative text, if necessary, to
facilitate the overview, so that there would not be too much text
in the form itself.

| have thought about it a bit and | wonder whether

there shouldn’t be some kind of combi box, i.e. that

you are able to choose alternatives that then fall into

risk category one, two, three and four and if there are

then measuresthat pop up automatically. [Respondent

Cl
Therewere also suggestionsthat it would be easier with adigital
format because the respondents wanted to avoid the double
documentation that is thought to take place at present.

Asit is now, we have paper when we do it and then
we put it in the medical record. e do things twice
now and, if it ispossibleto deal with everything once,
it would be easier. [Respondent G]

Theform was perceived asauniform assessment with everyone
working in the same way. In the future digital format,
expectations were expressed that increased collaboration would
be possible between different care units, regardless of care
organization; between colleagues; and between different staff
categoriesin order to achieve a higher quality of care.
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Discussion

Principal Findings

According to the respondents, there were expected results, as
well as some unexpected findings. First, the most important
finding wasthat adherenceto clinical guidelineswasfacilitated
using the form. Similar experiences were expressed by both
experienced professionals and those with less experience.
Second, when evauating the risk of developing DFUs,
professional judgement was emphasized by the respondents.
Just filling in a paper form does not improve the quality of care,
as stated by the respondents. Judgement was needed throughout
theuse of theform, from theinterpretation of therisk categories
and the different contexts to the actual conduct of the
examination, as well as when dealing with follow-up actions.
However, the form provided the necessary structure and support
in the decision-making process.

By using the form, the respondents also found that they had a
new educational tool in their hands. The form could be used as
an incentive, for example, to clarify the different parts of the
foot examination for the patient and why these parts were
checked, and as a result, it became an educationa tool. One
unexpected finding was that the respondents stated that it felt
natural to use the form to initiate conversations about self-care,
medical foot care, any need for insoles, and advice on choosing
shoes. By creating processes that lead to the patient becoming
involved, the potential for autonomy and self-determination
also increases for the patient [38]. The form thus strengthens
the patient’'s participation and partnership, in line with
person-centered care [39] and the theories of shared
decision-making [40] and self-determination [41].

As part of the completed foot examination, the respondents also
found that time to form a professional judgement was required
to evaluate the results based on each person’s needs and to
connect the results to the next activity in the care plan.

Evaluation of Outcomes

After using and validating the form according to current work
practices, some expected results were obtained, for example,
the structure helped to perform the examination and the form
also required professional judgement to be taken into account
when formulating the individual results and needs into
recommendations and further steps in the care plan. The
respondents were surprised that the form was also suitable as
an educational support tool when discussing self-care with the
patient. Thisis often the case, and positive side effects like this
emerge when users are alowed to handle novel tools or
prototypesin their real work setting or in a user situation [42].
It is crucial for users to be involved at an early stage in the
design process [34]. From the point of view of the PD method
used, we could also see that these unexpected findings could
be the subject of future studies and included in the design of
the next stage of digital CDSS devel opment.

Involving a user-centered design process, this study followed
the basic steps where an early design should be tested in a
realistic setting, even before software is developed. Previous
research on the process of user needs and context requirement
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gathering reminds us that “actual requirements pre-exist our
effort to capture them” [43]. This means that, as developers,
designers, researchers, and other work process experts, we must
be careful not to create requirements that fulfill only our own
technical or organizational desires. This concept is particularly
important in domains where users are less familiar with digital
tools [44]. To resolve thisissue, the validation process used in
this study aimed to emphasize real needs, as expressed by real
users. An understanding close to “ best practice” will enable us
to design and develop a digital tool and simultaneously assist
in structuring and enhancing the work process of HCPs
managing patients with diabetes. Moreover, the results here will
generate a detailed context of use analysis, based on the
experiences of real future users, which in turn will result in a
shorter and less expensive development phase. For future
iterations, the respondents who were active in this study have
already volunteered for further work, knowing that their points
of view will be included. Another strength here is that the
validation was carried out by HCPs with both long-term and
short-term experiences of foot examinations, who had different
professions and worked at different care units (both primary
care and regional care).

Limitations

A qualitative method always involves subjectivity, as the
researcher is part of the research. By being aware of one’'sown
preunderstanding, this issue can be managed throughout the
process. During the analysis, a continuous dialog took place
and a broader understanding was created to achieve areliable
result [45].
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The dropout of 4 participants meant that no individual from
municipal care participated. Thus, thetransferability of the study
results might not apply to al forms of care. One weakness of
the study was that the use of the form was not very high, but
the data that emerged during the interviews were perceived to
be rich and to have a high degree of validity.

Comparison With Prior Work

In line with previous studies, this study provided promising
examples that the use of structured standardized routines for
foot assessment and risk stratification can lead to higher quality
of care [24,25]. The informants in this study stated that a
structured routine would enhance care. Higher care quality for
patientswith diabetes and reduced health care costs are expected
[13,46] after the early detection of risk factors, followed by
rapid prevention, including a dialog on self-care, a referral to
podiatry, and a referral for therapeutic footwear. Overal, the
prevention of DFUs will preserve the quality of life of patients
[24,25].

Conclusions

The foot examination form works well as a support tool during
a preventive foot examination. It offers a basis for
decision-making and could contribute to a uniform safer foot
examination with more care equality, which is consistent with
current national guidelines. The form may need to be
supplemented with functionality to increase usability in
connection with foot examinations, that is, printing and handing
over personally adapted self-care advice based on the results of
the foot examination. All the respondents appreciated
participation in the validation of a digital tool for enhancing
their daily routine.
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Abstract

Background: A clinician’s biased behavior toward patients can affect the quality of care. Recent literature reviews report on
widespread implicit biases among clinicians. Although emerging studies in hospital settings show racia biases in the language
used in clinical documentation within electronic health records, no studies have yet investigated the extent of judgment language
in home health care.

Objective: We aimed to examine racia differencesin judgment language use and the relationship between judgment language
use and the amount of time clinicians spent on home visits as areflection of care quality in home health care.

Methods: This study is a retrospective observational cohort study. Study data were extracted from alarge urban home health
care organization in the Northeastern United States. Study data set included patients (N=45,384) who received home health care
services between January 1 and December 31, 2019. The study applied a natural language processing algorithm to automatically
detect the language of judgment in clinical notes.

Results: The use of judgment language was observed in 38% (n=17,141) of the patients. The highest use of judgment language
wasfound in Hispanic (7,167/66,282, 10.8% of all clinical notes), followed by Black (7,010/65,628, 10.7%), White (10,206/107,626,
9.5%), and Asian (1,756/22,548, 7.8%) patients. Black and Hispanic patients were 14% more likely to have notes with judgment
language than White patients. The length of a home health care visit was reduced by 21 minutes when judgment language was
used.

Conclusions: Racia differences were identified in judgment language use. When judgment language is used, clinicians spend
less time at patients homes. Because the language clinicians use in documentation is associated with the time spent providing
care, further research is needed to study the impact of using judgment language on quality of home health care. Policy, education,
and clinical practice improvements are needed to address the biases behind judgment language.

(JMIR Nursing 2023;6:e42552) doi:10.2196/42552
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stigmatizing language; judgment language; health disparity; natural language processing; home health care; nursing informatics;
racial biases; language barrier; cohort study; racial difference
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Introduction

Home health care is one of the fastest-growing outpatient
settings in the United States, where about 200,000 clinicians
(including registered nurses, physical or occupational therapists,
and social workers) treat more than 5 million patients annually
[1,2]. During home health care, clinicians treat patients
conditions (eg, wounds), provide health promotion interventions
(eg, self-management education), and assist with medication
management and reconciliation [3]. About 25% of home health
care patients represent aracial and ethnic minority population
(eg, Latinx and Black patients), which is higher than the number
of minority patient populationsin other outpatient settings [1].

Although quality of care is affected by numerous factors (eg,
structural resources, levels of clinician education, and
patient-per-clinician-ratios) [4-6], aclinician’s biased behavior
toward patients (such as evaluating one group and its members
negatively relative to another) can affect the quality of care[7].
Recent literature reviews [8-10] report on widespread implicit
biases among clinicians. For example, a recent review of 215
studies[11] showed that, most commonly, nurses exhibit biases
in the area of race and ethnicity. These biases affect clinicians
behaviors and care decisions regarding their patients, affecting
patient adherence and outcomes [12-14].

In home health care, health disparities are well documented,
with Black and Hispanic patients receiving a lower quality of
care [15-18] and having worse outcomes (eg, higher
hospitalization rates) [19-23] compared to White patients. In
light of growing recognition of the effects of racism on health
disparities and inequities, reducing racial biases has become a
key priority for many health care organizations around the
United States [24-26].

Emerging studies in hospital settings show racial biases in the
language used in clinical documentation within electronic health
records. Specifically, several recent studies[27-29] used natural
language processing (a computer science-based method that
can help extract meaning from alarge corpus of text) to search
for instances of stigmatizing language and then compared the
prevalence of stigmatizing language by race and ethnicity. A
specific example of stigmatizing language isjudgment language,
conveying disbelief in patients statements [27-29]. Other
examples include using negative descriptors when referring to
marginalized patients [27-29]. These recent studies found that
clinical noteswritten about Black patients had 25%-50% higher
odds of containing stigmatizing language than the noteswritten
about White patients [27-29]. Some studies have also started to
expl ore associ ations between stigmatizing language and quality
of care. For example, a recent study showed that exposure to
stigmatizing language in clinical notesis associated with more
negative attitudes toward the patient and less aggressive
management of the patient’s pain [30].

Of note, stigmatizing language was reported to also be more
frequent in the documentation of patients with substance use
disorder and certain chronic conditions (eg, diabetes) [29]. Other
potential factors that can affect clinical documentation quality
and the use of specific language include the patient’s culture
(eg, Asian) [31], age [32], and clinical complexity [29]. This
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study focuses on associations between stigmatizing language
and race and ethnicity in clinical documentation.

Our extensive literature search identified no studiesinvestigating
the extent of stigmatizing language in home health care. To
bridge the gapsin the literature, this study aimed to understand
how stigmatizing language might manifest in home health care
electronic health records and whether the presence of
stigmatizing language might be associated with quality of care.
First, we developed a natural language processing system to
detect the presence of a specific type of stigmatizing
language—judgment language—in home health care clinical
notes and explore racial differencesin using such language in
a racially diverse patient sample. Second, we explore the
association between the use of judgment language and time
spent by home health care clinicians in a patient’s home as a
reflection of care quality.

Methods

Study Setting

We used data extracted from a large urban home health care
organization in Northeastern United States. The home health
care agency provides skilled home health care services,
including nursing, physical and occupational therapy, and social
work.

Ethics Approval

The study was approved by the institutional review board of
the participating organization, VNS Health (IRB 122-001).

Study Data Set

This study examined data collected during routine home health
care services between January 1 and December 31, 2019. All
data were extracted from the home health care agency’s
electronic health record system. The dataincluded the patient’s
sociodemographic information, specifically the patient’s gender
and race or ethnicity, collected using a federally mandated
assessment data set called the “Outcome and Assessment
Information Set” (OASIS) that captures race or ethnicity with
the following categories: Asian, White, Black, Hispanic, and
other (eg, Native Hawaiian or Pacific Islander). Since only a
small number of patientsidentified as“ other” race or ethnicity,
we removed thisgroup from thisanalysis. Although the OASIS
allowsfor multiselect in race and ethnicity, to establish mutually
exclusive groups, if Hispanic was one of the selections, then
the individual was categorized in the Hispanic group. In
addition, we extracted narrative clinical notes, clinician
information (ie, clinician author 1D for each narrative note), and
the length of time spent by a clinician in the patient’s home (in
minutes). Home health care clinicians in this study included
nurses, physical or occupational therapists, and social workers.

Narrative noteswerevisit notesthat home health careclinicians
used to document the patient’s symptoms and health care
inventions that occurred during home visits. Overdl, we
extracted 264,146 visit notes documented for 45,384 patients,
with an average of 6 visit notes per patient. Visit hote average
length was 298 characters, corresponding to about 4-6 sentences.
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L anguage Suggesting Judgment of Patients

Based on previous literature [27,28], we identified a specific
type of language that potentialy suggests judgment of
patients—"judgment words.” Judgment words alow the speaker
to distance themselves from the source of knowledge and
directly question the speaker’s credibility. The initial list of
judgment words was extracted from previous literature and
included the following terms. “adamant,” “apparently,’
“claims” “insists,” and “ states’ [27].

In previous work [27], the use of quotes was also found to
indicate judgment of patient’s claims; for example, “the patient
reports she had a ‘reaction’ to the medication.” However, in
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home health care clinical notes, we found that clinicians use
quotes very infrequently. Hence, we decided to omit this
category from the analysis.

Natural Language Processing System Development

We used our previously developed and validated open-source
natural language processing system, NimbleMiner [33,34], to
expand the initial vocabularies of evidential and judgment
words. Specifically, NimbleMiner was implemented in 3 steps
that are briefly described below and captured in Figure 1 (a
compl ete software architecture description isavailable el seawhere
[33,34]).

Figure 1. A diagram of the development of anatural language processing system. Pt: patient.

N =264,146
visit notes

'Y

Language model creation

Pt has diabetes [0.23,0.08, ...] '
Refuses social work —— [0.14, 031, .. ]
Has high blood pressure [0.03,011, ]

“Word2Vec” word embedding

Step 1: Language Maodel Creation

Language models are numerical representations of semantic
and lexical associations between words and expressionsin large
bodies of text. We generated alanguage model (word embedding
model called word2vec) [35] using al homehealth careclinical
notes available in our sample (N=264,146 visit notes).

Step 2: Synonym I dentification

Using NimbleMiner's “Rapid vocabulary explorer” module,
we queried the language model for synonyms and other lexical
variants (eg, misspellings) of terms that indicate judgment
language. For example, querying the language model for
synonymsof theword “claims’ resultsin the system presenting
totheuser alist of potentially similar terms, including synonyms
such as*admits’ and misspellings such as“ claimes.” Two home
health care experts conducted language model queries
independently, and their synonym lists were merged and
finalized by the study team via discussion.

Step 3: Automated | dentification of Judgment Language
in Clinical Notes

We searched al clinical notesfor termsidentified in step 2. At
this step, we aso modified the software to exclude irrelevant
and negated terms from the set of clinical notes with positive
matches. For example, we excluded clinical notesthat included
irrelevant expressions such as “vn [visiting nurse] convinced
pt [patient],” “ cardiologist stated,” and “ primary careinsisted.”
Such language was excluded since the focus of this study was
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&

Judgment language

Synonym identification identification

“... claims smoking
Query words: [@ cessation but ash tray
State — [ still noted...”
Claim
}]‘Eﬁ; [[@ “... Has high blood
Convince ' pressure...”
—

Labeling clinical notes for
Rapid vocabulary explorer -

presence of judgment language

on expressions that clinicians use to describe the patient rather
than other individuals, such asother clinicians. Thefinal product
of this step included all clinical notes labeled as either having
or not having the language of judgment.

Statistical Analyses

First, we used chi-square tests to conduct bivariate analyses to
examine differencesin the use of judgment language by patients
race or ethnic groups. Further, we conducted an adjusted analysis
to explore associations between the patients' race or ethnic
group and the use of judgment language in their clinical notes.
To examine whether the analysis should be adjusted for
individual clinicians’ writing style, we implemented and
compared the results of two logistic regression models. (1) a
general logistic regression model adjusted for patients’ gender
and (2) a mixed-effects logistic regression model adjusted for
patients gender (fixed effects) and clinician ID (random effects).
The most appropriate model was selected by comparing
differences in the log-likelihood between the models [36].
Finally, we examined the association between visit time and
the use of judgment words. Specifically, weimplemented linear
regression to analyze this association adjusted for the patient’s
gender and race or ethnic group. All analyseswereimplemented
in Stata statistical software (version 17; StataCorp) [37].

Results

Using the “Rapid vocabulary explorer” module of the natural
language processing software (NimbleMiner), judgment
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language vocabulary was expanded to include additional terms
(eg, “convinced,” “vehemently,” “believes” and “admits’),
linguistic variations of the judgment word terms (eg, “claim,”

Topaz et al

“claims,” and“claimed”), aswell asmisspellings (eg, “claimes,”
“clamed,” and “clai med”). Table 1 provides examplesof clinical
notes that had judgment language.

Table 1. Examples of clinical notes with judgment language. Judgment words within the quotes are italicized.

Examples from clinical notes

Judgment language

“...claims smoking cessation but ash tray till noted on night stand.”

“pt [patient] claims he had fever in past, but no thermometer in use.”

“He has arw [rolling walker] but pt [patient] only usesit to get up fr [from] the bed. pt demoed another safe method

of getting out of the bed, but pt insisted of doing it on his own manner.”

“pt [patient] also insisted vn [visiting nurse] to remove left foot dressing however no wound order suggested to do so.”

“has arollator but husband is so adamant for pt [patient] not to useit.”

“Petient has a straight cane but adamantly refused it in the apt [apartment] and patient prefer holding on walls and fur-

nitures”

“Petient states that she feels weak and dizzy patient admits to not testing blood sugars as ordered but states she takes

her insulin.”

“patient refuses to wash legs and claims heis allergic to water. patient convinced genetic medicineis only solution for

his wound care treatment.”

“pt [patient] has D.M. [diabetes mellitus] and H.F. [hear failure], but convinced they don’t need to keep low suger diet.”

claims
claims
insisted
insists
adamant
adamantly
states, admits

convinced, claims

convinced

“g/p [status post] hospital d/c [discharge] where she was tx [treated] with hemodialysis after skipping 3 txs, as per dic  vehemently

summary. pt vehemently denies this”

“Patient admits to not testing blood sugars as ordered but states she takes her insulin.”

admits, states

Intotal, judgment language was used for 17,141 patients, which
is 38% of the overall patient sample. Further, 10%
(26,306/264,146) of al clinical notes included judgment
language. As presented in Table 2, there were significant
differencesin the distribution of judgment language in clinical
notes by race or ethnicity. The lowest amount of judgment
language was identified among Asian patients (1756/22,548,

Table 2. Distribution of judgment language by race or ethnicity.

7.8% of all notes had judgment language), followed by White
(10,206/107,626, 9.5%), Black (7010/65,628, 10.7%), and
Hispanic patients (7167/66,282, 10.8%). The relative increase
in the proportion of noteswith judgment language among Black
and Hispanic patients reached about 14%, compared to White
patients (P<.001). For Asian patients, the lowest rates of
judgment language were observed.

Race or ethnicity Total patients Tota clinical notes Clinica noteswithjudgment Relative changecom-  Oddsratios (95% Cls)
(N=45,384), n (%) (N=264,146), n language (N=26,306), n (%)? pared to White (%)
White 19,826 (44) 107,626 10,206 (9.5) Reference Reference
Asian 3921 (9) 22,548 1756 (7.8) -18 0.91 (0.85-0.96)
Hispanic 10,503 (23) 66,282 7167 (10.8) +14 1.05 (1.01-1.1)
Black 10,969 (24) 65,628 7010 (10.7) +13 1.09 (1.04-1.14)
8P<.,001.

In the adjusted analysis using logistic regression, the difference
between racial or ethnic groups remained significant (P<.001).
Specifically, Black and Hispanic patients had 5% and 9%
(respectively) higher odds of judgment language presence than
White patients (Table 2).

Therandom effect for clinician ID was significant, asindicated
by comparing thelog-likelihoods of regression modelswith and
without the random effect for clinician ID. We found that
removing the random effect causes a substantial drop in the
log-likelihood (~20%), and the effect is statistically significant
(P<.001). These results indicate that clinicians’ writing style
was associated with judgment language. In other words, some
clinicians use more judgment language than others.

https://nursing.jmir.org/2023/1/e42552

On average, clinicians spent 1 hour 8 and minutes in patients
homes. Further, clinicians spent 24 fewer minutesin the patient’s
home when they used judgment language in clinical notes (46
minutes average home health care visit length) compared to
when no judgment language was used (70 minutes average
home health care visit length). In the further linear regression
analysis adjusted for the patient’s race or ethnicity and gender,
each judgment word was associated with a 21-minute decrease
in the home health care visit time (Cls 22.9-19.9; P<.001).
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Discussion

Principal Findings

This study was the first to investigate the use of stigmatizing
language in home health care. Specifically, we developed and
applied anatural language processing system that identified the
language of judgment in clinical notes. We found that such
language appeared relatively frequently in clinical notes, with
nearly 40% of patients having at least one instance of such
language in their notes. Overall, approximately 1in 10 clinical
notes included judgment language, which is similar to the
previousliteraturein hospital settings[27,29,38]. These numbers
highlight the need for further studies with larger data sets of
clinical datathat will enable estimating the general prevalence
and use of judgment language in health care.

Further, our findings hel ped identify racial and ethnic differences
in the use of judgment language. Previous studies primarily
focused on language differences between Black and White
patients[27,29,38], while our sample also included asignificant
number of Hispanic and Asian patients. We found that judgment
language was more frequently documented in clinical notes of
Black and Hispanic patients. Specificaly, in an adjusted
analysis, Black and Hispanic patients had up to 9% higher odds
of having judgment language in their clinical notes than White
patients. These results are lower but in the same direction as
previous findings from the hospital settings, indicating that
Black patients have up to 25% higher odds of having judgment
language in their clinical notes than White patients [27]. We
further expand these results and show that similar to Black
patients, Hispanic patients have high levels of judgment
language in clinical notes.

Several potential explanations can help describe these
differences. Firgt, clinicians' personal biases might manifest in
written documents [27-29]; hence, we find the language of
judgment to be more prevalent in clinical notes of minority
patient populations. Our analysis al so showsthat some clinicians
are more likely to use the language of judgment than others.
This further supports the need for more research to test the
hypothesis that personal differences among clinicians play a
significant role in shaping their language. In addition,
institutional biasestoward certain racia and ethnic groups might
shapeclinicians’ views, resulting in documentation differences.
For example, numerous previous studies found that racist
institutional policieslead to worse quality of care and outcomes
among Black patients [10].

In addition to the previously mentioned factors that may
contribute to the use of judgment language in clinical notes, it
isimportant to consider therole of patient-provider interactions
in shaping the use of thistype of language. The use of judgment
language may not be solely the result of clinician biases but
may also be influenced by the specific circumstances of the
patient-provider interaction. For example, when apatient is not
following instructions or refusing self-management, aclinician
may be more likely to use judgment language in their
documentation. Similarly, in complex clinical scenarios, a
clinician may use more judgment language as they navigate a
difficult case in which diagnosing a patient's condition is
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complicated. Further, in some clinical situations, clinicians
might use harsher, more critical, or more negative language.
Further research is needed to understand specific contextual
factors that may contribute to the use of judgment language in
clinical notes.

Finally, our results hint at the potential association between the
language of judgment and quality of care. Specificaly, wefound
that clinicians spend less time with patients for whom they
document the language of judgment. This is concerning since
shorter home health care visits are associated with a higher risk
for poor outcomes (eg, higher risk of hospitalizations) [39,40].
Another testable hypothesis might be that home health care
clinicians spend lesstime with patientsthey perceive negatively,
which is reflected by judgment language.

Our findings have several implications at the health care policy
and management levels. First, health care organizations might
need to develop guidelines to help shape more inclusive and
neutral documentation patterns. For example, certain wordsand
expressions of judgment might need to be limited or require
thorough justification when used. Further, targeted clinician
training in improving documentation styles might be needed
for some clinicians who frequently use such language in their
documentation. In addition, counseling or educational
interventions to reduce implicit clinician biases might help
decrease stigmatizing language in clinical practice. Finally,
clinicians might need moretraining about engaging with patients
who are not following instructions or refuse self-management
to increase time spent with those patients in productive
motivational conversations and similar interventions [41].

Limitations

Thiswork has several significant limitations. First, the judgment
language in the notes might appear in descriptions of
“nonjudgmental” clinical situations. For example, words like
“state(s)” are often used to describe patient’s symptoms and
other reportswith little evidence of judgment. Additionally, the
study’s approach to identifying judgment language is based on
the frequency of certain words rather than considering the
context in which they are used. This means that the study may
not accurately capture the nuances of how judgment language
is used in clinical notes, and therefore, may not fully capture
the extent to which clinical notes are racialy charged. Other
natural language processing methods computationally tied to
theclinical note context (eg, sequence of words, topic modeling,
or Bidirectional Encoder Representations from Transformers
[BERT]) [42] might help identify the judgment language more
accurately.

Second, thisanalysisdid not adjust for clinical factorsthat might
interfere with judgment language prevalence (eg, the patient’s
cognitive status or mental health conditions). Further work is
needed to generate comparisons adjusted for such additional
health conditions.

Home health care visit length might not necessarily reflect the
quality of care provided. Further, clinical encounter timeaswell
asdocumentation time and quality might be affected by multiple
factors, such as administrative concerns or needing to visit
another patient’'s home as soon as possible. Associations
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between clinicians' documentation and encounter times should
be explored in future studies.

Further work is needed to understand whether differences in
judgment language prevalence exist between different
disciplines (ie, nursing, occupational or physical therapy, and
social work). In addition, further exploration of the effect of
culture on the language used during and length of clinical
encountersisneeded. For example, Asian patients might respond
differently during clinician interaction [43], which might affect
clinician documentation. Further, future studies should
emphasize the frequency of the judgment words used rather
than focusing solely on the specific vocabulary used. This will
test whether ahigher frequency of judgment wordsin theclinical
notes may indicate a more intentional use of judgmental
language, as opposed to alower frequency, which may suggest
a less intentional use. Further qualitative research with the
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clinicianswho wrotethe clinical notesis needed to gain adeeper
understanding of the use of judgment language and the context
in which it was used. Finally, the generalizability of this work
islimited to one, albeit large, home health care agency.

Conclusions and Implications
Thisstudy’sfindingsindicate that language of judgment appears
more frequently in clinical notes of Black and Hispanic patients
as compared to White and Asian patients. We also found that
clinicians spend less time in patients homes when judgment
language is used. Since the language clinicians use in
documentation isassociated with care quality, policy and clinical
practice steps are needed to address biases associated with racial
and ethnic differences in the prevalence of judgment language.
Further research is needed to fully understand the prevalence
and root causes of stigmatizing language and to test interventions
to eliminate their use.
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Abstract

Background: Regular blood testing is an integral part of systemic anticancer therapy delivery. Blood tests are required before
every administration of treatment to ensure that a patient is sufficiently well to receiveit. Blood testing is burdensomefor patients
asthey require either an extravisit within 48 hours of planned administration of treatment or asignificantly long visit if performed
on the day of treatment. The additional time for appoi ntments can have a significant impact on the quality of life of someone who
isliving with cancer. In the United Kingdom, the COV1D-19 pandemic created unprecedented disruption to the delivery of cancer
care. Face-to-face hospital visits were reduced, resulting in the need to develop more innovative ways of working to minimize
treatment interruptions. This led to significant uptake of digital technologies, with new models of care rapidly deployed across
the UK health service to meet these challenges.

Objective: Thisstudy aimed to explorethe acceptability of a point-of-care home blood monitoring device for people with cancer
who are receiving systemic anticancer therapy, which is being developed in response to the increased need for remote care for
patients with cancer.

Methods: Qualitative focus groups and semistructured interviews were conducted with patients (23/47, 49%), caregivers (6/47,
13%), and health care professionals (18/47, 38%) over a 19-month time frame from May 2019 to December 2020. Data were
analyzed using framework analysis guided by the Unified Theory of Acceptance and Use of Technology model.

Results: Analysisidentified 4 overarching themes. performance expectancy, effort expectancy, social influence, and facilitating
conditions.

Conclusions: This study found that patients with cancer, their caregivers, and health care professionals had positive perceptions
about home blood monitoring. Although they are often considered synonymously, self-testing and self-management are not
mutually exclusive, and this study illustrated some disparity in opinions regarding patient self-management. Home blood monitoring
has the potential to provide patients with cancer with a convenient option for blood monitoring. It would minimize hospital
attendances, decrease late treatment deferrals, and provide prompt recognition of cancer treatment toxicities, thus enhancing the
existing nurse-led protocols and clinical pathways. Home blood monitoring would create along-term sustainable transformation
for the delivery of cancer care, using digital health to act as a facilitator to address a pertinent issue regarding improving the
efficiency of hospital resources and increasing the delivery of personalized patient care. Further studies are needed to determine
how and where home blood monitoring would fit within clinical pathways, in away that is robust and equitable.
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Introduction

Overview

Cancer incidence ratesin the United Kingdom are projected to
rise by 42.5% over the next 20 years [1], with 50% of the
population expected to receive cancer diagnosis [2]. Cancer
represents amajor health issue and economic burden on health
care systemsworldwide. Maximizing the efficiency of treatment
pathways and optimizing patient outcomes are key priorities
[3], with the COVID-19 pandemic greatly emphasizing this
need. Approximately 28% of people who have been diagnosed
with cancer receive systemic anticancer therapy (SACT) [4].
SACT refers to the systemic delivery of drugs that have
antineoplastic effects [5]. These drugs include traditional
cytotoxic chemotherapy and new, biological agents such as
monoclonal antibodies, targeted therapies, and immunotherapy
[6]. Patients receiving SACT experience treatment toxicities,
which they must navigate and manage, with support from their
caregiversand clinical team. Toxicities can vary intheir severity
and reguired management, ranging from supportive medication
in an outpatient setting to hospitalization and dose interruptions
(which may aso include dose reductions) [7]. Before every
administration of SACT, the patient undergoes a clinical
assessment and full blood screening to ensure that it is safe to
administer treatment. This blood test will incur either an
additional visit within 48 hours of their intended SACT
appointment or can be performed on the day of treatment
administration, resulting in a long day for the patient. Either
option is burdensome to the patient [8], and during the
pandemic, these additional or longer hospital visits lead to
increased potential risk of greater transmission of SARS-CoV-2
and increased footfall at the hospital. Neutropenia,
thrombocytopenia, and anemia are common reasons for SACT
deferral. They often do not directly cause the patient to be
acutely unwell, and therefore, related blood levels are the first
indication that the treatment cannot proceed.

A recent service evaluation conducted at a UK cancer center
explored the incidence of last-minute deferrals owing to
neutropenia; 7% (n=224) and 5% (n=169) of patients had their
SACT rescheduled owing to neutropeniain the last quarters of
2019 and 2020, respectively [9]. This has a negative impact on
the patient, as many patients were told that the treatment could
not be administered after they had arrived at the hospital, and
on the efficiency of hospital resources. There is anecdotal
evidence suggesting that thisisaworldwide problem; however,
published dataarelimited. The creation of apoint-of-care device
that allowsthe patient to self-test a capillary sample at hometo
provide a full blood count (FBC) could revolutionize existing
clinical pathways. At atime when the pandemic continues to
affect care delivery, using innovative technol ogies can minimize
treatment interruptions while promoting remote and ambul atory
care. The point-of-care device will require a patient to perform

https://nursing.jmir.org/2023/1/€39815

afinger prick test in their own home, with the obtained sample
subsequently being analyzed. The FBC will provide avaluefor
total white blood cells, neutrophils, hemoglobin, and platelets,
comparable with a venous FBC result analyzed in a hospital
laboratory. Thiswill enable clinicians to ascertain whether the
patient’s FBC is within the desired parameters to proceed with
treatment, without the patient leaving their home. Petientswhose
FBC is not within the required range for treatment can be
assessed remotely. If the patient is well, their trestment can be
deferred accordingly. If this remote assessment highlights
anything of concern, a proactive review can be arranged to
ascertain whether any intervention isrequired. Prompt detection
of neutropenia and monitoring of recovery could positively
affect patients quality of life and potentialy individualize
SACT delivery [8].

Background

Theincreased burden that an aging population has on our health
service hasinstigated the need for new patient-centered models
of care, with the patient being considered as an expert in their
care, rather than a passive recipient [10]. Remote monitoring
of patients using technology is becoming more prevalent, asis
patient self-management, with patient education being a key
facilitator to achieve high-quality, safe patient care [11]. A
critical appraisal of peer-reviewed papers that explored the
impact of mobile health apps for people with cancer who were
receiving SACT found statistically significant differences in
patient-reported outcomes collected remotely through a
smartphone app or internet portal compared with those collected
through usual care. Thesefindingsillustrated improved symptom
control and, thus, quality of life, through remote monitoring
[12]. Studies have developed self-management interventions
for anticoagulation therapy, asthma, and diabetes. Results
illustrated that when patients are trained in self-testing and
self-management, anticoagulation therapy is improved [11],
acute care interventions for asthmaare reduced [13], and blood
glucose levels and lifestyle are improved in amore sustainable
manner [14]. Characteristics of successful patient
self-management interventions include being embedded in
clinica pathways and tailored to specific conditions and
incorporating regular reviews with health care professionals
(HCPs), educational reinforcement, and use of technology [15].

Before the COVID-19 pandemic, delivery of remote outpatient
cancer care was being explored, but its progression wasimpeded
by system inertiaand slow speed of adoption. This appeared to
be owing to several factors, including accreditation;
reimbursement; and overall apparent reticence from patients,
clinicians, and organizations, combined with a potentialy
immature digital health infrastructure [16]. The COVID-19
pandemic accelerated the digital health agenda, with many
digital health tools moving from being perceived as a potential
opportunity to becoming an absol ute necessity, thus expediting
devel opmentsand rapidly increasing uptake [17]. Consequently,
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remote monitoring and remote consultations have become the
norm within oncology care, with benefits being seen in terms
of improved patient access and convenience, while facilitating
caregiver involvement and maintaining the delivery of clinical
services[18].

The urgent and immediate necessity of moving most face-to-face
careto remote and remote consultations because of the pandemic
has meant that there has been little opportunity for evaluation
of its efficacy. This was highlighted in a systematic scoping
review of artificial intelligence, telehealth, and related
technol ogiesimplemented during the pandemic, which identified
that the extent of successful real-world applications of these
technologiesisunclear [19]. This emphasizes the need to ensure
that the development of home blood monitoring isimplemented
with stakeholder involvement, so that it is accepted asa service
development by those it will involve, while ensuring that it is
fit for the purpose. Thisis supported by the Integrate, Design,
Assess, and Share framework for development of digital health
technologies, which outlines the importance of ensuring that
any significant changes in pathways are explored with service
users[20].

The Unified Theory of Acceptance and Use of Technology
(UTAUT) model suggests that there are several factors that
influence individuals' intention to use and actual use of new
technologies [21]. This includes the extent to which a user
believes that using the system will help them (performance
expectancy), degree of ease of using the system (effort
expectancy), influence of other people (socia influence), and
organizational and technical infrastructure to support the
technology use (facilitating conditions). Therefore, before
introducing a new technology to refine clinical pathways, it is
important to evaluate the potential users acceptance and
usability of the system (where usability is defined by 5 quality
components: learnability, efficiency, memorability, errors, and
satisfaction) [22].

This study aimed to explore acceptability from patient,
caregiver, and HCP perspectives regarding home blood
monitoring for patients with cancer who are receiving SACT.

Methods

Design
A qualitative study, using focus groups and semistructured
interviews, was conducted.

Participants

Patients were eligible to participate in the study if they were
aged =16 years; had adequate English proficiency, without the
need for an interpreter; and had received SACT within the past
12 months. Caregivers were eligible to participate if they were
the caregiver of an eligible patient. HCPs were eligible if they
were employed at the study site, and this group could include
specialist registrars, fellows, consultants, nurses, and laboratory
and information technology experts.

Data Collection

Focus group and semistructured interviewswere conducted over
a19-month timeframe, between May 2019 and December 2020.
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Initially, focus groups were planned for all data collection, but
the COVID-19 pandemic necessitated their immediate
suspension. After March 23, 2020, only remote, semistructured,
and one-to-one interviews were conducted with participants.
Topics in the focus groups and interviews were identical and
explored concepts of self-testing at home, expectationsregarding
responsibility for the device, and reporting the results.
Participants used a prototype device to assess the ease of
obtaining a capillary sample and inserting the cuvette into the
device chamber. All interviews and focus groups were recorded,
and notes were made during the sessions, ensuring that no
identifiableinformation wasincluded to maintain confidentiality.

Procedure

Clinicians identified patients who were dligible to participate
in the study, who were subsequently approached by the research
team at their SACT administration visit or clinica review
appointment. Beforethe COVID-19 pandemic, caregiverswere
approached at the sametime asthe eligible patients. During the
pandemic, visitors to the clinical site were stopped, and
therefore, no further caregiverswereinvited to participate after
this time. Eligible HCPs from across the hospital were
approached by the research team face to face, with details of
the study provided in verbal and written form before agreement
to participate.

Focus groups were formed based on participant availability,
with patient and caregiver focus groups conducted separately
from HCP focus groups. The focus groups had set objectives
of areasthat needed to be covered, asdetailed in the topic guide
(Multimedia Appendix 1), which informed the results. Once
data saturation was achieved, no further focus groups or
interviews were conducted.

Ethics Approval

The study received ethics approval from the East of England —
Cambridge South research ethics committee (reference
18/EE/0343; Integrated Research Application System project
ID 234137). Every participant was given a participant
information sheet and co-design booklet, with an opportunity
for them to ask any questions before providing informed written
consent.

Data Analysis

Data collection and analysis occurred concurrently. Data
collection ceased when data saturation was reached. Datawere
analyzed using a framework approach, guided by the UTAUT
model. Framework analysis identifies commonalities and
differences in the data, seeking to ascertain explanatory
conclusions around themes [23]. This approach consists of 5
stages. familiarization, identifying a thematic framework,
indexing, charting, and interpretation [24]. It is a highly
systematic method of categorizing data using an inductive
approach to generate themes[25]. All audio files were listened
to and notes made during interviews and focus groups were read
numerous times by 2 researchers (AV and ST) to familiarize
themselves with the data. Key issues and concepts expressed
by participants formed the basis of the thematic framework that
was used to filter and classify the data. Transcripts were coded
independently by AV and ST to create key themes. The themes
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were continuously reviewed to ensure the most accurate and
concise representation of the data. Initial codes were
cross-referenced with theory and previous studies. After creating
a comprehensive code list, the final phase involved defining
and naming themes. At this stage, both researchers reviewed
the codes individually to decide which codes qualitatively
described similar issues and therefore coul d be grouped together
as an overarching theme. Both researchers created individual
theme lists, and these lists were discussed to reach consensus.
Following the creation of the framework, themes were indexed
using the UTAUT model as a guide [21]. There were no
significant differences in the data collected through interviews
and focus groups across participant groups; therefore, asingle
thematic framework was created using all available data.

Rigor
There are many different interpretations of what rigor means

within qualitative research [26]. We have ensured that this study
meets 3 key criteria, as discussed in the following sections.

Reflexivity

Reflexivity is defined as the awareness of the researcher’srole
within astudy and how it isinfluenced by the focus of the study,
thus enabling the researcher to acknowledge the way in which
they affect the research process and outcomes [27]. Interviews
were conducted by the device development team aongside
researchers employed by the National Health Service trust who
were not part of the patients clinical team. All of them have
experience in interviewing people with cancer and conducted
the interviews in an unbiased and balanced manner. Data
analysis was conducted by 2 researchers (AV and ST), who
used inductive approach and were unfamiliar with the relevant
literature at that time. The researcherswere not part of the device
development team, which ensured transparency and quality,
meaning that the data were analyzed without looking for
preconceived ideas. The analysis included a process of
self-critical  reflection, acknowledging personal biases,
preferences, and the research relationship.

Vercell et a

Credibility

Credibility ascertains whether the research findings are
representative of the information obtained from participants
origina dataand involve accurate interpretation of participants
origina views[28]. Theresearchers used a systematic approach
to analyze the data, and a detailed explanation of the analysis
stages is presented in this paper. Discussion between the 2
researchers tested the credibility and clarity of the analysis, to
ensurethat it reflected the participants’ experiences. Differences
in interpretation were discussed, and agreement was reached.

Transfer ability

Transferability describes not only behaviors and experiences
but also their context and determines applicability to other
settings [29]. The study provides useful findings, which can be
directly trand ated into oncology clinical practice. The principle
of these findings could also potentially be transferred to other
clinical groups considering the use of remote monitoring
techniques.

Results

Participant Characteristics

Overdll, 3 patient and caregiver focus groups, 2 HCP focus
groups, and 12 semistructured interviews were conducted with
47 participants (Figure 1).

The 2 focus groups with HCPs were conducted before the
implementation of COVID-19 restrictions. Thefirst one, which
was conducted on May 20, 2019, included a range of HCPs,
both medical and nursing staff, and the second focus group,
which was conducted on March 3, 2020, included SACT-trained
nurses only. Of the 23 patient participants, most were women
(n=19, 83%), with average age of 51 (SD 10.4; range 38-70)
years. Of the 23 patient participants, 13 (57%) had breast cancer
(Table 1).

Figure 1. Participant breakdown. CG: caregiver; FG: focus groups; HCP: health care professiond; |: interviews; P: patient.
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Table 1. Peatient characteristics (n=23).

Patient characteristics Values
Age (years), mean (SD; range) 51 (10.4; 38-70)
Sex, n (%)
Male 4(17)
Female 19 (83)
Disease group (cancer) , n (%)
Breast 13 (57)
Ovarian 3(13)
Colorectal 2(9)
Prostate 1(4)
Lung 1(4)
Lymphoma 1(4)
Upper gastrointestinal 1(4)
Head and neck 1(4)

T tic Analvs Quotations provided to support our analysis denote if the data
ematic An ys.l S _ » _ _ were obtained from a patient, caregiver, or HCP focus group or
In total, 4 overarching themes were identified, which aligned  patient interview, along with the date it was conducted (Table

with the UTAUT model (Figure 2). 2).
Figure 2. Themes. UTAUT: Unified Theory of Acceptance and Use of Technology.
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Table 2. Participant quotes to illustrate themes.

Themes and participant quotes Identifier Date

Perfor mance expectancy—patient self-management and perceived usefulness

“I’d need achart to interpret the results. There could be ahigh or low label and number, or acolour pja November 2, 2020
code. Like temperature checks; if it goes past a certain range you know to phone the hospital.”

“I'd like to see the results, as | know my neutrophil count needs to be over 1 for my treatmentto Pl November 9, 2020
go ahead. Quick results would reduce my stress level”

“I'manurseso | liketo seemy results as | understand what they mean. | run so | like to know Pl November 11, 2020
how things are varying or stable. | monitor my results so that | know that I’'m not being reckless

torun.”

“It's often given alot of importance to the blood test but it's about interpreting the results properly  ycprgP May 20, 2019

to avoid risks”

“Anxious patients need to have it explained why they are being asked to do thiskind of blood test; HCPFG May 20, 2019

reducing the number of tasks required by the team and also the patient is key — support patient to
interpretation. Thisiswhere the human factor is required.”

Effort expectancy—benefits and challenges of self-testing
“It will be good to regain some control by testing myself” PEGS June 17, 2019

“To get to the hospital means | have to take two buses...it’s not an easy journey and COVID makes Pl November 2, 2020
me not want to get public transport. It usually takes around 90 minutes to have my blood taken;
waiting around isn’t nice and makes me anxious. Testing at home would be much better.”

“1 hate needles, so afinger prick test would be better.” Pl November 12, 2020

“It can be really difficult to get my blood as my veins are hard to find. | wouldn’t sleep the night Pl November 11, 2020
before; it stresses me massively...most stressful part of the treatment.”

Effort expectancy—practicalities regarding the device and ease of use

“1"d value feedback that I'm doing it correctly.” Pl November 4, 2020
“It needs to be easy to usg; if | can’t useit, | won't useit.” Pl November 2, 2020
“Fewer steps will improve adherence.” HCPFG May 20, 2019

“1 would expect video format to get trained. Recording extrainformation will work well withthe PFG July 25, 2019
[NHSd Trust] way of working.”

“I"m not bothered what it looks like, aslong asit works.” Pl November 2, 2020
“1 wouldn’t haveit out on display; it would remind me | am apatient. | would hideitinacupboard. Pl November 11, 2020
The smaller and nicer it looks the better.”

“Thetest would need to be clinician led — the patient should not be able to test whenever they want  HCPFG May 20, 2019

to”

“Wewould not want patients self-initiating tests because they could become obsessive...they could HCPFG March 3, 2020
test out of hours when nobody isthereto seeit.”

“If a patient hasn’t done their planned test or has and it is grossly out of range, there needstobe HCPFG May 20, 2019

a safety netting system to ensure thisisn’t missed.”

“What happens if device doesn’'t work —would treatment be delayed?’ PFG June 17, 2019

“A clear pathway is needed with a back-up solution if device fails” PFG June 17, 2019

“1f the device doesn’'t work the patient should be advised to contact the hotlinefor clinical advice, HCPFG May 20, 2019

while the company resolves the issue with the device”

Social influence

“1"d be concerned about elderly patients using the technology.” HCPFG May 10, 2019
“What about those people who aren’t very tech savvy?’ HCPFG May 10, 2019
“Not everyone has internet at home, so would that mean they wouldn’t be able to use the device? HCPFG May 10, 2019
“Someone with poor dexterity may find [atest] tricky to do.” Pl November 2, 2020

Facilitating conditions—integration into current pathways

“A visua or audio reminder on the device about to take the test would be helpful.” PFG July 25, 2019
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“Being notified when the results have been seen would be really helpful.” PFG July 25, 2019

“It’s really important patients receive confirmation that a test has been received.” HCPFG May 20, 2019

“What happensif it'sa‘bad’ result and no faceto face option? That would make mevery anxious” PFG June 17, 2019

“There needsto betimewithin the [clinician’s] job plan that isallocated to reviewing bloodstaken HCPFG May 20, 2019

on the device in order to ensure that results are reviewed in atimely manner.”

“Itiscrucial to ensure results are not lost and are all reported on one system.” HCPFG May 20, 2019

“Real time transmission of information is needed that can update all the scheduling systems to HCPFG March 3, 2020

avoid future delays and issues”

8P|: patient interview.

PHCPFG: health care professional focus group.
®PFG: patient focus group.

INHS: National Heslth Service.

Perfor mance Expectancy—Patient Self-management
and Perceived Usefulness

Performance expectancy relates to the degree to which a user
believes that using the device will assist them to attain a
perceived gain [30].

Our findings illustrate contrasting opinions from patients
regarding what information is shared on the device and how
and what level of autonomy is expected and desired in terms of
interpreting that information. Some patients were very keen to
see their blood results and felt that they could interpret what
they meant, which would inform the self-management aspect
of their care. However, other patients felt that knowing their
blood test resultswould make them anxious, particularly if their
results were not within the desired parameters to proceed with
treatment. HCPs also expressed concern about patients being
able to see their results and the associated anxiety regarding
their interpretation. There was consensus that patients could see
results, but strict guidance is needed to support patients
interpretation.

Effort Expectancy

Effort expectancy relates to the amount of perceived effort
required to use anew technology, which, in thisstudy, isahome
blood monitoring device. If the device is perceived to be easy
to use, it ismore likely to be adopted [31].

Benefits and Challenges of Patient Self-testing

In our study, all patient participants (23/23, 100%) were happy
with the concept of self-testing and could see how it would be
beneficial to them. Patients highlighted that areduction in time
spent at the hospital and the reduced need for a venous blood
test would be highly beneficial and welcomed, because several
patients found having their blood taken as stressful. However,
22% (5/23) of the patients highlighted the potential for
self-testing to increase anxiety if they could not obtain feedback
about their results or discuss them with aclinician.

Practicalities Regarding the Device and Ease of Use

Regarding effort expectancy, participants stressed the
importance of appropriate training and feedback to ensure that
the device was being used correctly. Having appropriate

https://nursing.jmir.org/2023/1/€39815

feedback and training would greatly influence the patients’ ease
of use and confidence in the device. A participant supported
home testing but felt more comfortable with communicating in
person. Both patients and HCPsidentified the need for smplicity
of the testing process to improve engagement.

Video training was discussed in a focus group, and all
participants (4/4, 100% of the patients and 2/2, 100% of the
caregivers) agreed this would be useful. Most participants
(32/47, 68%) were not concerned about the appearance of the
device if they had the trust that it works effectively. Others
highlighted that they would want to store it out of sight, so that
they were not reminded of their status as a patient.

HCPs discussed the timing of testing. They felt that patients
should only conduct a test when it was clinically required; it
was suggested that the device should be locked remotely, with
the patient only ableto perform atest at ascheduled time. Their
concerns related to patient safety, in terms of ensuring that
patients' test results were not ignored or “lost” in the system.
Both patients and HCPs expressed concernsregarding potential
device failures and questioned what would happen in this
instance.

Social Influence—Engagement and Equity of Access

Social influence refersto abelief about technology acceptance
and use based on the influence of significant others, such as
family and friends, whom they respect [32]. Socia influence
significantly affectstheindividua’sintention to use home blood
monitoring.

Patients and HCPs were concerned about equity of access, as
they felt that not everyone may be able to engage for various
reasons, with reference to those who had little or no support at
home being lesslikely to conduct home blood testing. Concerns
were raised, which were on a practica and physical level,
highlighting issues around dexterity, digital naivety and
inexperience, and internet access, all of which could impede
the uptake of home blood monitoring.
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Facilitating Conditions—Integrating Into Current
Pathways

Facilitating conditions is defined as the degree to which a user
believesthat an organizational and technical infrastructure exists
to support the use of this technology [33].

Patients, caregivers, and clinicians discussed the logistics of
how home blood monitoring would fit within the current care
pathways and existing technical infrastructure. There are severa
components in thistheme: communication between the patient
and their clinical team regarding the test, practicaities of
presenting the test results to the patient, and the digital interface
between the device and hospital systems. Patients and caregivers
were more focused on how the test would be scheduled,
recorded, and reported, with particular emphasis on whether
thetest resultswill be displayed on the device. HCPs expressed
theimportance of allocating timewithin their job plansto ensure
that the results are reviewed in atimely manner. All the parties
highlighted that acknowledgment of receipt of results by the
clinical team would be beneficial. Several HCPs (6/18, 33%)
suggested that the device should be integrated into existing test
reporting systems, rather than adding to what is aready a
complex landscape of digital technology systems.

Discussion

Principal Findings

This study explored patient, caregiver, and HCP perceptions
about home blood monitoring for patients receiving SACT to
guide prototype development and refine clinical pathways. A
total of 47 participants participated in the interviews or focus
groups. Framework analysis of transcriptswas conducted using
the UTAUT model to underpin the 4 themesthat wereidentified.

The concept of home FBC monitoring has been under
development for several years, with the goal of transforming
the delivery of cancer care in a way that suits the needs of
patients, while minimizing the burden on health care systems.
Home blood monitoring has the potential to redefine cancer
care, positively affecting the experience of patients and their
caregivers, and improve the efficiency of health care resources.
In addition to being easy to use, technological interventions
should positively affect disease management and quality of life
[26]. The UTAUT model highlights the different elements that
influence whether and how an individual will use atechnology.
In this study, we found that participants felt that there were
significant benefits of home blood monitoring, such as giving
them more control acrosstheir cancer journey and reducing the
burden associated with hospital appointments. Thisalignswith
performance expectancy, which refers to how helpful a digital
intervention is perceived to be by the user, which will influence
intention for use[21]. In other diseases, such asasthma, chronic
obstructive pulmonary disease, and diabetes, remote monitoring
coupled with education and support from the clinical team has
been proven to reduce health care use, improve patients’ quality
of life, and support patients to self-monitor and manage their
condition more efficiently [34-36]. Participants in our study
highlighted that many medical reviews had moved to remote
consultations during the pandemic. Thiswas positively accepted
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as it saved time and the associated travel costs in comparison
with face-to-face appoi ntments. Home blood monitoring coupled
with remoteclinical consultationswould maximize the concept
of remote monitoring, thus enabling amore thorough and robust
assessment. HCPs felt that a test should be initiated by a
clinician, rather than being patient-led, but some patients felt
that they would want to test whenever they felt unwell. Other
studies have found that self-tests are frequently performed owing
to curiosity from the patient, to gain reassurance [37].
Self-testing can make patients feel empowered, but there is
evidence that a danger of lay ignorance exists in conducting a
test that is unlikely to provide the answer they are looking for
[38]. Contrasting studies have found that some participants did
not want to be burdened with self-testing owing to additional
stress and negative connotations of sickness from having
equipment at home [39]. Thisemphasizesthe need for an opt-out
option for patients, to minimize any feelings of coercion or
discrimination.

A crucial predictor of technology acceptance relates to effort
expectancy, and there is evidence suggesting that easy access
to technical advice with low effort burden increases use [40].
Ensuring that patients feel confident and competent in using
any home monitoring system is key to its effectiveness. If a
digital intervention is usable, it promotes engagement,
productivity, efficiency, and pleasurein use[22]. Patientsraised
concernsregarding their ability to perform thetest correctly and
guestioned the availability of training and support. Usability
refers not only to ease of use but also to infrequent and regular
use, to enable users to achieve their goals, which, in this case,
is to obtain an accurate FBC result [41]. A robust education
program will improve the degree of ease associated with use of
the device. Dexterity and sensory dysfunction were other
concernsraised as potential barriersto the uptake of home blood
monitoring. Of the 47 participants, 2 (4%) participants reported
chemotherapy-induced peripheral neuropathy. Although this
did not affect their dexterity, it may be anissuefor some patients
and needs to be considered and explored with potential users.
Similarly, diabetes can cause sensory and visual disturbances,
and a comparative study regarding the accessibility of blood
glucose monitoring for people who are blind and visualy
impaired recommended that modifications needed to be made
to the blood glucose monitors to make them equitable and safe
for al [42].

Social influence was the third theme and is a significant factor
in the use of a new digital intervention, with encouragement
from surrounding people being a motivational factor [43].
Reticence to engage in remote monitoring may be because of
feelings of isolation owing to loss of physica contact and
face-to-face communication with the clinical team. Remote
monitoring needs to be embraced by clinicians to ensure that
patient communication, education, and support are not
compromised and that strong patient-clinician relationships are
maintained. It isimportant to communicate that not all patient
care will be delivered remotely; there will always be aneed for
face-to-face consultations and further venous sampling. This
corresponds with previous studies exploring remote monitoring,
which found that including features facilitating patient-clinician
interaction may encourage engagement [44]. Although all our
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participants (47/47, 100) had accessto the internet, they raised
concerns related to individuals who may not have that access.
A cross-sectional study of 151 patients with cancer exploring
barriers to and enablers of patients' current and desired uptake
of health care technology found that more than one-fourth of
their sample did not have daily access to the internet and
approximately one-third did not own a smartphone capable of
displaying mobile apps, with age being afactor [45]. The oldest
participant in our study was aged 70 years (mean age of the
sample was 51, SD 10.4 years). With an aging population, it
would be beneficial to conduct purposive sampling to gain
feedback from those aged >70 years to ensure that their input
isused in the design process, as the strength between perceived
usefulness and intention to use varies with age [46].

The final theme was facilitating conditions. This is a crucia
predictor of technology acceptance [47]. The creation of
guidelines and their integration into existing clinical pathways
with review procedures are critical. If not addressed, common
usability problems can affect adoption [21]. Adopting a
theory-driven approach will increase buy-in and trust, thus
improving effectiveness and scalability [34]. The decision to
adopt adigital intervention is complex, with attitudinal, social,
and environmental factors having an impact [48]. The UTAUT
model acknowledgesthat broad contextual factors may facilitate
or inhibit digital adoption [21]. This supportsour study findings,
which identified the importance of digital interoperability
between systems to promote usability, reassurance, and
communication. As emphasized by patient participants in our
study, there was concern regarding how they would know
whether their blood test result had been seen, and similarly,
HCPs wanted to ensure that they had protected time to review
the tests to promote patient safety and increase confidence in
the pathway. In similar studies that have evaluated remote
monitoring in diabetes, potential safety concerns were
highlighted if clinicians were unable to review the resultsin a
timely manner [37]. Increase in cognitive burden for clinicians
isaknown barrier to the adoption of digital interventions[49].
A crucia factor, raised by all stakeholders, was the need to
ensure that there are safety measures implemented in case of
device failure or lack of patient engagement. There should be
an alternative solution to ensure that cancer care can still be
delivered safely and equitably. To maximize the potential benefit
from new innovations, guiding principles should involve
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transparency, equitable access, ethics, ownership, and
sustainability [35]. Risk of harm and compromised privacy of
users is unacceptable and will detrimentally affect acceptance
and use[50]. In contrast, the more disabled apersonis, the more
willing they may be to accept technology that reduces privacy
if there is a belief that the intervention will improve
independence and quality of life [51].

Limitations

This study recruited participants from a single site in the
National Health Service in the United Kingdom; therefore, the
findings may not be generalizable to other cancer centers or
health care settings, and further studies would be required to
determine this. Focus groups and interviews were conducted
over a prolonged period, with the COVID-19 pandemic having
implications upon recruitment. Participants were purposively
selected following insight from the clinical teams, meaning that
those who would be most likely to engage were approached.
An assumption can be made that by agreeing to participate,
participants were already open to the concept of home blood
monitoring.

Conclusions

The development of minimally disruptive health care strategies
for people living with cancer who are receiving SACT is
essential to optimize the quality of life, while smultaneously
improving the efficiency of hospital resources. This study
highlights patient, caregiver, and HCP acceptance of the concept
of home blood monitoring. Several chronic conditions already
use home monitoring and demonstrate clear benefits in terms
of patient experience and disease management. To invest in
medical devices and implement changes to existing clinical
pathways, there must be evidence that thisisfinancially viable
and clinically beneficial. For patients with cancer receiving
SACT, home blood monitoring could expedite FBC results and
thus provide more timely access to evidence-based care.
Feedback obtained in this study has demonstrated eager
acceptance from all stakeholders. However, although they are
often  considered  synonymoudly,  self-testing and
self-management are not mutually exclusive, and this study
illustrated some disparity in opinions regarding patient
self-management. Further studies are needed to determine how
and where home blood monitoring would fit within clinical
pathways, in away that is robust and equitable.
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Abstract

Background: Leadership has been consistently identified as an important factor in shaping the uptake and use of mobile health
(mHealth) technologies in nursing; however, the nature and scope of leadership remain poorly delineated. This lack of detail
about what leadership entails limits the practical actionsthat can be taken by leaders to optimize the implementation and use of
mHealth technol ogies among nurses working clinically.

Objective: This study aimed to examine the effects of first-level leaders’ implementation leadership characteristics on nurses
intention to use and actual use of mHealth technologies in practice while controlling for nurses’ individual characteristics and
the voluntariness of use, perceived usefulness, and perceived ease of use of mHealth technologies.

Methods: A cross-sectional exploratory correlational survey study of registered nurses in Canada (n=288) was conducted
between January 1, 2018, and June 30, 2018. Nurses were eligible to participate if they provided direct care in any setting and
used employer-provided mHealth technologiesin clinical practice. Hierarchical multiple regression analyses were conducted for
the 2 outcome variables: intention to use and actual use.

Results: The implementation leadership characteristics of first-level leaders influenced nurses’ intention to use and actual use
of mHealth technologies, with 2 moderating effects found. The final model for intention to use included the interaction term for
implementation leadership characteristics and education, explaining 47% of the variance in nurses’ intention to use mHealth in
clinical practice (F12,5=20.14; P<.001). An examination of interaction plots found that implementation |eadership characteristics
had a greater influence on the intention to use mHealth technol ogies among nurses with a registered nurse diploma or abachelor
of nursing degree than among nurses with agraduate degree or other advanced education. For actual use, implementation leadership
characteristics had asignificant influence on the actual use of mHealth over and above the control variables (nurses’ demographic
characteristics, previous experience with mHealth, and voluntariness) and other known predictors (perceived usefulness and
perceived ease of use) in the model without the implementation leadership x ageinteraction term (=.22; P=.001) and in thefinal
model that included the implementation leadership x age interaction term (3=-.53; P=.03). The final model explained 40% of
the variance in nurses’ actual use of mHealth in their work (F;,,5=15.18; P<.001). An examination of interaction plots found
that, for older nurses, implementation leadership characteristics had less of aninfluence on their actual use of mHealth technologies.

Conclusions. Leadersresponsiblefor theimplementation of mHealth technol ogies need to assess and consider their implementation
leadership behaviors because these play arole in influencing nurses’ use of mHealth technologies. The education level and age
of nurses may be important factors to consider because different groups may require different approaches to optimize their use
of mHealth technologiesin clinical practice.

(IMIR Nursing 2023;6:e44435) doi:10.2196/44435

https://nursing.jmir.org/2023/1/e44435 JMIR Nursing 2023 | vol. 6 | e44435 | p.159
(page number not for citation purposes)


mailto:charlene.ronquillo@ubc.ca
http://dx.doi.org/10.2196/44435
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR NURSING

KEYWORDS

Ronquillo et al

mobile health; mHealth applications; nursing; leadership; implementation science; nursing informatics

Introduction

Background

The use of mobile health (mHealth) technologies—mobile
computing and information and communication technologies
to support health care systems, health service delivery, and the
achievement of specific health objectives [1]—continues to be
recoghized, with these applications being used as innovative
tools within health systems. As the largest group of health
professionals [2], nurses are the largest group targeted as end
users of mHealth applications. The size of the nursing workforce
highlights the role of nurses—whether willingly or
otherwise—as direct shapers of the potential for success or
failure of the deployment and use of mHealth applications in
health systems. Recognizing the centra role of nurses in
determining the success or failure of mHealth applications,
coupled with the attractive vision of materializing transformative
improvementsin health outcomes by equipping the vast nursing
workforce with mHealth applications, there are ongoing efforts
to better understand how mHealth applications can be used to
support nurses’ work.

The dominant tools used to understand nurses’ use of mHealth
applications have laid important foundations and provided
crucia insights [3-5], although there are notable limitations to
these approaches. The understanding of nurses adoption and
use of mHealth applicationsislargely informed by models and
frameworks of technology acceptance from the field of
information science that have been used to understand the
acceptance of various types of technologies among different
end-user groups. Technology acceptance models approach the
understanding of nurses’ use of mHealth applications through
the examination of individual-level factors (eg, computer
sdlf-efficacy and perceived pressure to use thetechnology), with
the premise that individuals attitudes toward technology
ultimately shape use behaviors. Despite technology acceptance
models growing in complexity through the incorporation of
more variables that are thought to shape technology use
behaviors (eg, the development of the Unified Theory of
Acceptance and Use of Technology [UTAUT] [6-8] and the
various iterations of the Technology Acceptance Model 3
[TAM3] [9]), thereremainsalimited ability to consider therole
of structural factors in shaping technology use intentions and
behaviors.

Leadership is a fundamental aspect of the nursing profession
and an important structural factor that has been found to
influence both nursing and patient outcomes [10-12]. The
importance of leadership in nursing is further evidenced by
position statements both nationally [13-15] and internationally
[16-18]. Therole of leadership isacommonality asastructural
factor of leadership: asrelated to the use of mHealth applications
and other health technologies by nurses[5,19-21], asrelated to
the implementation of new innovations and evidence-based
practice in nursing [22,23], and in implementation science
models and frameworks [24-28]. Taken together, the consi stent
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message is that leadership is important in shaping the use of
mHealth applications, nursing practice, and implementation
outcomes. However, achallengein enabling effective leadership
to support mHealth use is a lack of specificity as to what
leadership entails and distinguishing the nature of leadership
that is being referred to (eg, the characteristics of leaders,
leadership behaviors, and supports provided by leaders). In the
context of nurses' use of mHealth applications, there remains
limited consideration of the structural factor of leadership in
influencing nurses’ mHealth use behaviors.

Implementation Leadership and First-Level Leaders

Implementation leadership is specifically concerned with the
leadership behaviors of local-level leaders or first-level leaders
becausethey are well positioned to facilitate theimplementation
of innovations [29] and are deemed critical to organizational
effectiveness [30]. First-level leaders are described as those
who supervise individuals providing direct services [29]. In
nursing, first-level leaders would be individuals who oversee
nurses providing direct patient care (eg, educators, charge
nurses, and ward managers), thus having influence and
decision-making responsibilities at the local unit or department
level. In nursing, first-level leadership is commonly referred to
as unit-level leadership, and thereis support for the importance
of these leaders in influencing the implementation and uptake
of practice changes and other innovations among nurses[31-33].
Objectives

The objective of this study was to investigate the influence of
leadership characteristics and behaviors specific to the
implementation process (ie, implementation leadership
characteristics) on Canadian nurses’ use of mHealth applications
in clinical practice while controlling for the known predictors
of the use of mHealth applications and technol ogy. We sought
to address this objective by answering the following 3 research
questions (RQs):

RQ1: What isthe relationship between (1) implementation
leadership characteristics and (2) nurses’ intention to use
and (3) actual use of mHealth applications, after controlling
for (4) perceived usefulness and perceived ease of use, (5)
nurses previous experience with mobile technology and
voluntariness of use, and (6) nurses demographic
characteristics?

RQ2: Do nurses’ (1) demographic characteristics moderate
the relationship between (2) implementation leadership
characteristicsand (3) nurses' intention to use and (4) actua
use of mHealth applications?

RQ3: Do nurses' (1) voluntariness of use moderate the
relationship between (2) implementation |eadership
characteristicsand (3) nurses' intention to use and (4) actua
use of mHealth applications?
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Methods

The Nurse Leadership for Implementing
Technologies-M obile Health M odel

We developed the Nurse Leadership for Implementing
Technologies-Mobile Health (Nurse LEAD-IT mHealth)
conceptual model (Figure 1) to guide the conduct of the study.
There are several well-established factors that have been found
to influence the use of mHealth technol ogies, health information
technology (HIT), and research among nurses and other health

Ronquillo et al

care professionals [3-6,16,17,33-35]. These characteristics are
drawn from popular technol ogy acceptance modelsand nurses
research use literature and include individuals perceived
usefulness and perceived ease of use of a technology,
voluntariness of use, previous experience with technology, and
demographic characteristics (age, gender, and education). The
initial development of the Nurse LEAD-IT mHealth model has
been described in detail elsewhere, including a more fulsome
discussion of the definition and boundaries of leadership
considered [34]; the model was further refined as the study
progressed.

Figure 1. The Nurse Leadership for Implementing Technologies-Mobile Health model. mHealth: mobile health.

Proactive leadership
Knowledgeable leadership
Supportive leadership

— | Perseverant leadership

Perceived usefulness and
perceived ease of use

Age

Gender

Education

| Previous experience

Voluntariness of use

Understanding the unique role of leadership in influencing
nurses use of mHealth technologies requires an approach that
leverages what is currently known about the factors that
influence nurses’ use of mMHealth applications, HIT, and research
aswell as what is known about the role of leadership and how
these influence the use of mHealth applications in nursing. As
such, the NURSE LEAD-IT mHealth modd integrates the
known individual-level predictors of technology acceptance
and use from the TAM3 [9], individual-level predictors of
nurses uptake and use of evidence-based practice[35-37], and
thestructural factor of implementation leadership characteristics
to consider the importance of leadership in nursing. Inthe model
(Figure 1), implementation leadership characteristicsaswell as
the perceived usefulness and perceived ease of use of mHealth
technologies are suggested to be associated with the intention
to use and actual use of mHeath applications. Nurses
voluntariness of useand individua characterigtics, whichinclude
demographics (age, gender, and education) and characteristics
related to technology (previous experience with technology),
are also considered in this model. Age, gender, education, and
previous experience are posited to have direct effects on nurses
intention to use and actual use of mHealth applications. In
addition, age, gender, education, previous experience, and
voluntariness are suggested to exert moderating effects on the
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associations between key predictor variables (implementation
leadership characteristics, perceived usefulness, and perceived
ease of use) and the intention to use and actual use of mHealth
applications. The process of development and an in-depth
discussion of thetheoretical foundationsof the Nurse LEAD-IT
mHealth model are described elsewhere [34,38], and this study
represents the first instance of its operationalization and use.

Study Design

Thiswasacross-sectional exploratory correlational study. Study
data were collected via an open web-based survey that was
advertised and distributed to registered nurses (RNs) across
Canada. In the following subsections, the web-based survey
procedures are reported in accordance with the CHERRIES
(Checklist for Reporting Results of Internet E-Surveys) [39].

Participant Inclusion Criteria

Study participants were RNs in Canada who had
workplace-provided access to mHealth applications as atool to
support the delivery of direct patient care. The targeted sample
for this study met the following inclusion criteria: they (1) held
RN licensurein Canada, (2) provided direct patient carein any
setting, (3) had access to employer-provided mHealth
applications for use in the provision of direct patient care, and
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(4) spoke English. Participants were restricted to RNs (ie, we
excluded licensed practical nurses, registered psychiatric nurses,
and nurse practitioners owing to differences in the scopes of
practice and autonomy regarding mHealth toolsused in practice
that may exist among different types of nurses).

Ethics Approval

Ethics approval was obtained from the University of British
Columbia research ethics board (number: H17-02831).

Recruitment and I nformed Consent

Given the exploratory nature of the study, both convenience
sampling and snowball sampling were used. The nature of
nurses use of mHealth applications in Canadaremains largely
unknown, which did not alow for a more focused sampling
strategy. More specifically, the dispersed nature of nurses' use
of mHealth applications in the Canadian context required a
broad reach that did not prematurely narrow down to a specific
typeof clinical service, setting, or type of mHealth application.

The study was advertised via the researchers contacts in
research and higher education organizations, as well as health
and nursing informatics professional groups. The use of social
media also constituted a major aspect of recruitment because
nurses have been found to have high rates of social media use
[40,41]. Survey advertisements were posted on publicly
available professional nursing forums and groups on Facebook,
Twitter, and Linkedin. A dedicated web page and Facebook
page with survey information were created. Paid advertisements
were used on Facebook and Twitter to increase the visibility of
the study pages. Information about the web-based survey was
also distributed via specialty discussion lists such as JISCMail,
which delivers messages to mailing list subscribers via email.
Participant recruitment was also conducted via provincial RN
regulatory bodies in Canada; however, recruitment in some
provinces was not possible owing to regulatory or financial
constraints (eg, Quebec was excluded because French is the
primary language spoken in the province according to the
regulatory body statements, and our study was conducted only
in English).

Interested potential participantsweredirected to alanding page
with information about the aims of the study, the survey
structure, and the anticipated length of time it would take to
complete the survey. Potential participants were required to
answer screening questions to assess whether they met the
eligibility criteria. Participants who met the eligibility criteria
were redirected to the informed consent web page. After
providing their consent by clicking Start, participantswere able
to begin the full survey, which included detailed instructions
on how to complete the survey and the operational definitions
of the terms used in the survey.

Anincentivefor participation was provided in theform of entry
to a gift card draw for each week that the survey was open, an
approach found to be successful in encouraging participation
among nursing groups [42] and in increasing the odds of
response [43]. Participants had the opportunity to enter prize
drawsfor electronic gift certificates for the duration of the data
collection period ($15 CAD weekly for each week the survey
was open and $150 CAD at the end of the study). The prize
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incentive was of a small enough monetary value to ensure that
escalating incentive amounts did not unduly influence responses
or coerce participants [44]. Data were collected from January
1, 2018, to June 30, 2018.

Data Collection

Web-Based Survey Devel opment

We developed a web-based survey that consisted of existing
scales, demographic questions, and researcher-developed
guestions using the tail ored design method described by Dillman
et al [45] and best practice recommendations on developing and
conducting web-based surveys [46]. The 80-item web-based
survey included five sections that addressed (1) the nature of
the use of mHealth applications in practice, (2) nurses
perspectives regarding their use of mHealth applications at
work, (3) the characteristics (eg, job title) of leadersresponsible
for implementing mHealth applications, (4) previous experience
with mHealth applications and other mobile technologies, and
(5) nurses' individual characteristics. The survey was pretested
by nurses who met the inclusion criteria for potential
respondents but were not involved in any other aspect of the
study as per guidance [45]. Pretesting focused on the clarity
and readability of content, accessibility, presentation and
aesthetics, respondent burden, and easein using and navigating
the web survey, as well as other web survey—related
considerations [45,47]. Revisions that involved the correction
of typos and grammatical errorswere carried out to devel op the
final version of the study survey, which was then uploaded to
the university-provided Qualtrics survey software (which stores
data on Canadian servers) for web-based distribution.

Variables and I nstruments

The survey included an adapted version of the system-use
measure developed by Doll and Torkzadeh [48,49], the
Implementation Leadership Scale (ILS) developed by Aarons
et al [26], variables from the TAM3[9] and UTAUT [8], nurse
demographic characteristics, and researcher-devel oped questions
on the nature of the use of mHealth applicationsin nursing (eg,
the functions of mHealth applications that were used).

Outcome Variables

The outcome variables were nurses’ intention to use mHealth
applications and their actual use of mHealth applications.
Intention to use refers to nurses plan to use mHeath
applications as part of their clinica practice. The intention to
use a technology is often considered a precursor or proxy for
actual technology use behaviors; it was considered as the latter
in this study. The measurefor intention to use comprised 3items
adapted from the TAM 3 devel oped by Venkatesh and Bala[9].
To mitigate the limitations of using only intention to use asthe
measure of nurses' use of mHealth applications, actual use was
also captured. We used the measure of system use developed
by Doll and Torkzadeh [48] as adapted by Maillet [49], which
has been validated in the context of the Canadian health care
system (Cronbach a=.93).

Predictor Variables

The key predictor variables in this study were implementation
leadership characteristics as well as perceived usefulness and
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perceived ease of use of technology. |mplementation |eadership
characteristics were measured using the staff version of the LS
[26]. The ILS asks respondents to reflect on the specific
leadership behaviors of the first-level leader in charge of the
implementation of mHealth applications, recognizing their key
positioning to facilitate implementation [26,29]. To identify
first-level leaders, participantswere asked to identify theformal
title of the person responsible for introducing mHealth and the
formal title of the person responsible for maintaining ongoing
mHealth use to support nursing practice (unit or department
manager, charge nurse, clinical nurse educator, resource person
outside of the unit or department, or other). Perceived usefulness
refersto nurses’ perceptions of how useful mHealth applications
are in their work. The measure of perceived usefulness was
adapted from the TAM 3 devel oped by Venkatesh and Bala[9].
Perceived ease of use refers to one's perception of how easy it
isto use mHealth applications. The measure of perceived ease
of use was adapted from the TAM3 developed by Venkatesh
and Bala [9] and comprises a subset of 4 items from the early
studies on the user acceptance of computer technology
conducted by Daviset al [7].

Control Variables

Control variables included voluntariness (a technology
characteristic), previous experience with technology (individual
characteristic related to technology), and nurse demographic
characteristics (age, gender, and education). Voluntarinessrefers
to the degree to which the use of mHealth applicationsis either
a mandatory component or a voluntary component of nurses
jobs. Threeitems, drawn from the study by M oore and Benbasat
[50], were used to measure voluntariness. Previous experience
was conceptualized in this study similar to previous studies,
with experience representing the passage of timefrom theinitial
use of the technology up to the present [8,51]. Nurse
demographic characteristicsincluded age, gender, and education,
reflecting individual characteristics identified in both the
technology use literature and nurses’ research use literature.
Age in years was calculated from the participant’s report of
their year and month of birth. Although studies on nurses’ use
of research have found no association between age and nurses’
research use [35,36], age has been identified in the technology
use literature as influencing individuals' perceived ease of use,
perceived usefulness, and attitudes toward technology, with
older participants expressing less positive attitudes toward
technology [8,9].

Information on gender was collected by asking respondents to
identify as men, women, prefer not to say, or other. Previous
research has found that gender roles and norms influence
attitudes toward, and actua use of, technology [8,52].
Information on education was collected by asking participants
to indicate the highest type of nursing degree that they had
completed (RN diploma, bachelor of nursing degree, master of
nursing degree, or PhD). For analyses, nursing education was
dichotomized into two groups: (1) RN diploma or bachelor of
nursing degree group and (2) nursing graduate degree or other
advanced education group. This grouping was based on findings
from the research use literature where having agraduate degree
was associated with increased research use compared with
having a diploma or a bachelor of nursing degree, with no
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differences found when comparing research use between nurses
with bachelor of nursing degrees and those with diplomas[36].

All instruments were psychometrically evaluated. Principal
component analysesfor al scales produced component solutions
consistent with previous studies[6,7,9,52-55], with the exception
of the system-use measure developed by Doll and Torkzadeh
[48], which extracted 2 components that explained 67.74% of
the variance. These findings do not reflect the 5-dimension
structure of actual use as proposed in the original scale
developed by Doll and Torkzadeh [48]. However, the
2-component solution does reflect the findings of the scale as
adapted and used among nurses by Maillet [49]. A summary of
the component structure statistics for all scales used in each
group of variables (outcome variables, predictor variables, and
control variables) is outlined in Multimedia Appendix 1
[6-9,48,49,51-55].

Statistical Analyses

Power

An apriori sample size calculation to detect a small effect and
achieve statistical power of 0.8, with a<.05 for a hierarchical
multiple regression, was computed; a minimum of 177
participants was required. A small effect size was used as a
conservative estimate, given the lack of information on the
potential effects of leadership behaviors on the uptake and use
of mHealth applications. Responsesfrom 288 participantswere
used in al regression analyses, which ensured sufficient
statistical power.

Data Screening and Preparation

Datawere extracted from the web-based Qualtrics software into
apassword-protected SPSS (version 26.0; IBM Corp) database,
and the raw data were screened for missing, incorrect, and
guestionabl e response patterns aswell asdataentry errors[56].
A review of the responsesto the question asking about the type
of nursing registration revealed that 35 (9%) of the 388
participants did not meet the inclusion criteria because they
wereregistered practical nurses (n=7, 20%), nurse practitioners
(n=27, 77%), or registered midwives (n=1, 3%); these responses
were excluded from analyses. Other caseswere removed owing
to missing IL S scores (65/388, 16.7%). Thus, of theinitial 388
participants, after removal of these 100 (25.8%) cases, 288
(74.2%) remained for analysis. Descriptive statistics
(frequencies, percentages, means, SDs, and ranges) were
obtained for each study variable and used to assess whether the
data met the assumptions required to perform hierarchical
multiple regression analyses [57,58]. Upon the completion of
the data screening steps, all assumptionsto conduct hierarchical
multiple regression analyses were deemed to have been met.

Hierarchical Multiple Regression and Moderation
Analyses

Hierarchical multiple regression was used as the main method
of dataanalysis. Diagnostics of the intention to use and actual
use regression models were conducted to assess model
assumptions; all assumptionswere met. Diagnostic assessments
included an examination of Q-Q plotsand residual s scatterpl ots
to inspect the normality of residuals and to visually identify
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potential outliers; standardized residuals, leverage values, Cook
distance, and Mahal anobis distance to assess model fit with the
data and identify potentially influential cases; Durbin-Watson
statistic to assess independent errors (ie, independence of
residual termsfor any 2 observations); and intraclass correlations
to assess the independence of observations, multicollinearity
among independent variables (indicated by multicollinearity
indices[varianceinflation factor { <10} and tolerance{>0.1}]),
homoscedasticity (by examining the scatterplot of the
standardized errors [y-axis] against the standardized predicted
Y [x-axig]), and skew, kurtosis, and normal distribution of
residuals, as well as the absence of extreme multicollinearity
in the model variables [56,59,60].

The creation of the regression model and the sequenceinwhich
variableswere entered into the model weretheoretically justified
and as detailed in the devel opment of the conceptual model [34]
and guidance on the order of variable entry when conducting a
hierarchical multiple regression analysis [56,59]. Known
predictors were entered first, followed by the key predictors of
interest. Separate sets of models were run for each of the 2
outcome variables: intention to use mHealth applications and
actual use of mHealth applications. This order of model entry
aimed to examine the unique effect of implementation leadership
characteristics over and above the effect of control variables,
perceived usefulness, and perceived ease of use (RQ1) and
whether there were significant moderating effects of nurse
demographic variables (RQ2) and voluntariness (RQ3) on
implementation leadership.

To test for moderating effects, an interaction term was produced
for each interaction of interest, which is the product of the
proposed moderator variable and the key predictor variable it
isthought to influence[61]. Six interaction termswere computed
and used in the regression analyses for each of the 2 outcome
variables: implementation leadership x age, implementation
leadership x gender, implementation leadership x education,
implementation leadership x previous experience with work
mHealth applications, implementation leadership x previous
experience with nonwork mobile technology use, and
implementation leadership x voluntariness. Each interaction
term was tested independently in the final model for each
outcome variable. Nonsignificant interaction termswere dropped
in the final models. As no differences in outcomes were found
with comparisons of centered outcome variables (creation of a
new variable by subtracting the variable mean so that the new
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mean is 0) and noncentered outcome variables (preserving the
original variablevalues; the mean will not be 0), this study used
noncentered outcome variablesto preserve the original scale of
the variable, as per the recommendations by Aiken et a [61].

Local effect sizes resulting from the addition of variablesto the
regression models were calculated for significant variables. A

variation of Cohen f* as described by Selya et al [62] was
calculated using the web-based Soper effect size calculator for
hierarchical multiple regression analysis [63], which provides
ameasure of the effect size of the addition of variables to the
regression models[64]. Effect sizesare reported as per guidance
by the American Statistical Association [65] and

recommendations by various authors [65-67]. Cohen f° is a
standardized measure of 1 variable’s local effect size in the
context of a multivariate regression model (ie, the unique
proportion of the variance accounted for by the variable of
interest) [62,64].

Results

Participant Demographics

There were 388 responses to the survey. After removing cases
that did not meet the inclusion criteria (35/388, 9%) or were
missing IL S responses (65/388, 16.7%), the final sample out of
388 participants consisted of 288 (74.2%) RNs. Descriptive
summaries of participant demographics are outlined in Tables
1 and 2. The proportion of men in the sample (16/288, 5.6%)
reflects the proportion of men RNs found in the Canadian RN
population in 2019 of 7.5% (range 4.6% [in Prince Edward
Island] to 11.5% [in Quebec]) [68]. Most of the respondents
were RNs working in large urban settings (163/288, 56.6%)
and primarily in hospital (110/288, 38.2%) or community health
(117/288, 40.6%) settings.

Although participants were asked to indicate their primary
nursing job, they were permitted to provide multiple responses,
which resulted in 470 total responses (Table 3). Six practice
specialties made up the most commonly reported specialty areas
of practice by respondents (331/470, 70.4%). In descending
order of frequency, respondents practiced in community or
public health, medical, geriatrics or care of older people,
emergency care, home care, and surgical nursing, followed by
smaller numbers reported for the remaining practice specialty
areas.
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Table 1. Participant demographic characteristics (n=288).

Characteristics Values
Age (years), mean (SD) 41.6 (11.9)
Agegroup (years), n (%)
<29 58 (20.1)
30-39 89 (30.9)
40-49 60 (20.8)
50-59 53 (18.4)
260 25(8.7)
Gender, n (%)
Women 272 (94.4)
Men 16 (5.6)
Highest educational qualification in nursing, n (%)
RN2diploma 64(22.2)
Bachelor of nursing degree 195 (67.7)
Master of nursing degree 21(7.3)
PhD (nursing) 1(0.3)
Other (eg, advanced practice and specialty diplomas) 7(2.4)
Years since first obtaining RN license, mean (SD) 16.9 (12.6)

8RN: registered nurse.
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Table 2. Participant employment characteristics (n=288).

Characteristic Participants, n (%)?

Canadian provinceb of employment

British Columbia 33(11.5)
Alberta 63 (21.9)
Saskatchewan 128 (44.4)
Manitoba 13 (4.5)
Ontario 5(1.7)
New Brunswick 21(7.3)
Newfoundland and Labrador 24 (8.3)

Type of population setting®

Large urban population center 163 (56.6)
Medium population center 40 (13.9)
Small population center 36 (12.5)
Rural area 48 (16.7)

Organization type

Hospital 110(38.2)
Community health 117 (40.6)
Nursing home or other long-term care facility 31(10.8)
Other 27 (94)

#The sums of the characteristics do not equal 288 owing to missing responses and the data are not reported here, as per the conventions of reporting
missing data.
BThe numbers of participant respondents per province do not reflect the distribution of nurses across Canada’s 10 provinces and 3 territories.

CLarge urban population center: >100,000 people (high population density), medium population center: between 30,000 and 99,999 people (high
population density), small population center: between 1000 and 29,999 people (high population density), and rural area: all other areas outside of
population centers (extracted from Population Centre and Rural Area Classification 2016 [69]).
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Table 3. Respondents’ areas of practice (n=470%).
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Practice specialty of primary nursing job

Respondents, n (%)

Community or public health
Medical

Geriatrics or care of older people
Emergency care

Home care

Surgical

Critical care

Maternal

End of life

Pediatrics

Psychiatry or mental health
Other

Clinical or health informatics

Occupational health

Primary care?

Administration®

Correctional

86 (18.3)
68 (14.5)
55 (11.7)
44 (9.4)
39(8.3)
39(8.3)
27 (5.7)
21 (4.5)
21 (4.5)
20 (4.3)
18 (3.8)
13 (2.8)
6(1.3)
5(1.1)
4(0.9)
3(0.6)

1(0.2)

parti cipants were asked to choose a| that apply, resulting in atotal frequency of 470.
bpr mary care was a new category identified in the text responses to the “ Other, please describe” option.
CIndividuals who indicated administration also selected >1 practice specialty areaand indicated their work setting to bein a primary care clinic.

Descriptive Statistics

Descriptive statistics of the outcome variables (intention to use
and actual use), key predictor variables (implementation
leadership characteristics, perceived usefulness, and perceived
ease of use), and control variables (voluntariness, previous
experience with work mHealth applications, and nonwork
mobile technology use) are reported in Table 4. Histogramsfor
the variables perceived usefulness, perceived ease of use,
previous experience with work mHealth applications, and
voluntariness were skewed; therefore, medians are reported for
these variables (unlike means, medians are less sensitive to
skewed distributions [59]).

Overall, scores for the outcome variables indicated relatively
high intention to use mHealth and moderately high actual use
of mHealth among respondents (Table 4). For key predictor
variables, the respondent scoresindicated moderate perceptions
of implementation |eadership characteristicsrelated to mHealth
implementation. The median scores for the known predictors
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perceived usefulness and perceived ease of use suggested that
respondents moderately perceived mHealth use at work to be
useful and easy to use. There was amedian of 48.95 months or
4.08 years of experience with work mHealth applications and
an average of 162.48 (SD 79.63) months or 13.54 (SD 6.64)
years of experience with nonwork mobile technology use. The
median score for voluntariness suggested that nurses did not
tend to perceive the use of mHealth in their work as voluntary.

The strengths of relationships among the major study variables
were assessed via bivariate correlations using Pearson r,
point-biserial correlations(ry,), and @correl ation analyses. None
of the bivariate correlations among the independent variables
or among the outcome variableswere deemed highly correlated
(ie, al r values were <0.8) [57,59,64]. A bivariate correlation
matrix among all variablesisoutlined in Multimedia Appendix
2 [6,8,9,26,35,36,48-52,70,71]. On the basis of the results of
the completed diagnostics, assumptions to perform regression
analyses were met [59].
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Table 4. Description of model variables.

Ronquillo et al

Characteristics Values, mean (SD)  Values, median Values, range
Outcome variables
Intention to use 6.01(1.13) N/A 2.00-7.00
Actual use 37.57 (12.66) N/A 14.00-70.00
Key predictor variables
Implementation |leadership characteristics 2.13(1.05) N/A 0.00-4.00
Perceived usefulness N/A 6.00 1.00-7.00
Perceived ease of use N/A 525 1.00-7.00
Control variables
Previous experience with work mHealth® applications (months) N/A 48.95 0.36-339.34
Previous experience with nonwork mobile technology use (months) 162.48 (79.63) N/A 0.36-342.46
Voluntariness N/A 233 1.00-7.00

8N/A: not applicable.
bThe control variables age, gender, and education were described here.
®mHealth: mobile health.

Hierarchical Regression Findings

I ntention to Use mHealth Applications

Regression results for the final models predicting intention to
use mHealth applications are reported in Table 5.

Model 4 shows that implementation leadership characteristics
were not found to have a significant primary effect on nurses’
intention to use mHealth technol ogies (P=.12) after controlling
for perceived usefulness, perceived ease of use (known key
predictors), voluntariness of use (control variable), nurses
demographic characteristics, and previous experience with
mHealth applications and other mobile technologies (control
variables). Model 5, which included the interaction term
implementation leadership x education, explained 47% of the
variance in nurses’ intention to use mHealth applications in
their clinical practice (F10,,5=20.14; P<.001). The effect size
attributable to the addition of implementation leadership

characteristics to model 4 is Cohen f=0.01, and the effect size
attributable to the addition of the implementation leadership x
education interaction term to model 5 is Cohen 2=0.02; both
are considered small effect sizes[72].

In the intention to use mHealth applications models, perceived
usefulness ([3=.45; P<.001) and perceived ease of use (=.34;
P<.001) were found to be the strongest predictors of nurses
intention to use mHealth applications (sr;?=0.41). The addition
of perceived usefulness and perceived ease of use accounted
for 41% of thevariance. A small to moderate effect size (Cohen

f2=0.13) can be attributed to the addition of perceived usefulness
and perceived ease of use [72].

Voluntariness was not found to moderate the relationship
between implementation leadership characteristicsand intention
to use (P=.17). Voluntariness (f=-.21; P<.001) was found to
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be negatively associated with nurses’ intention to use mHealth
applicationsin the final model. In other words, if nurseshad an
option regarding using mHealth applications in their work (ie,
if use was voluntary), they had lower intention to use them.

The inclusion of the interaction term in the final model does
not alow for the interpretation of the primary effects of
implementation leadership on intention to use mHealth
applications in the final model [56]. Only the implementation
leadership x education interaction term [61] was statistically
significant in the final model (f=-.21; P=.03) and was
negatively associated with nurses intention to use mHealth
applications. This significant negative [3 coefficient and the
plotted interaction (Figure 2) suggest that education moderated
the effect of implementation leadership characteristicson nurses
intention to use mHealth applications.

Theinteraction plot in Figure 2 depicts simple regression lines
that plot implementation leadership characteristicswith intention
to use mHeath applications for each education group
(point-biserial  correlation [ry,] between implementation
leadership characteristics and nurse education; r,=-0.16;
P=.008). From this figure, it seems that perceptions of higher
implementation leadership had a greater influence on the
intention to use mHeal th applications among nurseswith an RN
diplomaor abachelor of nursing degree than among those with
agraduate degree or other advanced education. Moreover, lower
levels of implementation leadership among nurseswith graduate
degrees were associated with higher intention to use mHealth
applications compared with nurses with an RN diploma or a
bachelor of nursing degree. However, at higher levels of
implementation leadership, nurses with an RN diploma or
bachelor of nursing degree showed higher levels of intention
to use mHealth applications than those with a graduate degree
or other advanced education, not controlling for other variables.
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Table5. Final regression models predicting intention to use mobile health (mHealth) applications (n=238).

Ronquillo et al

Model and variable B (SE; 95% Cl) B Pvaue R2 ARZ
Model 1 0.004 0.004
Gender? -0.10(0.32; -0.733100.534) -.02 .76
Education® -0.12 (0.26; -0.620t0 0.386) -.03 .65
Age -0.00 (0.001; -0.015t0 0.014) -.01 .93
Months of previous experience (work mHealth applications) —0.00 (0.001; -0.003t0 0.002) -.05 .53
Months of previous experience (nonwork mobile technology use) 0.00 (0.01; -0.002 to 0.002) .02 .78
Model 2 0.038 0.034
Gender -0.22 (0.32; -0.849t0 0.410) -.05 49
Education 0.01 (0.26; —0.495 to 0.512) .00 97
Age -0.01 (0.01; -0.020t0 0.009)  -.06 45
Months of previous experience (work mHealth applications) —0.00 (0.001; -0.003t0 0.002) -.03 .64
Months of previous experience (nonwork mobile technology use) 0.00 (0.001; -0.002t0 0.002) -.00 .99
Voluntariness -0.11(0.04; -0.177t0-0.033) -.20 .01
Model 3 0.451 0.414
Gender 0.10 (0.25; -0.380 to 0.585) .02 .68
Education 0.15 (0.19; —-0.229 to 0.536) .04 43
Age 0.00 (0.01; -0.011t00.012) .01 94
Months of previous experience (work mHealth applications) -0.00 (0.001; -0.002t0 0.001) -.03 .60
Months of previous experience (nonwork mobile technology use) 0.00 (0.001; —0.001 t0 0.001) .00 .99
Voluntariness -0.09(0.03; -0.145t0-0.035) -.17 .001
Perceived usefulness 0.36 (0.05; 0.260 to 0.451) 42 <.001
Perceived ease of use 0.29 (0.05; 0.185 to 0.386) .33 <.001
Model 4 0.457 0.006
Gender 0.07 (0.25; -0.410 to 0.554) .02 77
Education 0.11 (0.20; -0.273 to 0.496) .03 57
Age 0.00 (0.01; —0.010 to 0.013) .02 77
Months of previous experience (work mHealth applications) —0.00 (0.001; -0.003t0 0.001) -.03 .56
Months of previous experience (nonwork mobile technology use) 0.00(0.001; -0.001t0 0.002) .01 .93
Voluntariness -0.11(0.03; -0.176to —0.051) -.21 <.001
Perceived usefulness 0.37 (0.05; 0.274 to 0.469) 44 <.001
Perceived ease of use 0.30 (0.05; 0.201 to 0.406) .35 <.001
Implementation leadership characteristics -0.11 (0.07; -0.240t0 0.027) -.10 12
Model 5° 0469  0.012
Gender 0.07 (0.24; —0.410 to 0.546) .01 .78
Education 0.81 (0.36; 0.089 to 1.521) 21 .03
Age 0.00 (0.01; —0.009 to 0.014) .03 64
Months of previous experience (work mHealth applications) —-0.00 (0.001; -0.003t0 0.001) -.04 43
Months of previous experience (nonwork mobile technology use) 0.00 (0.001; —0.001t0 0.002) .01 91
Voluntariness -0.11(0.03; -0.174t0 —-0.051) -.21 <.001
Perceived usefulness 0.38 (0.05; 0.281 to 0.475) 45 <.001
Perceived ease of use 0.29 (0.05; 0.193 to 0.396) .34 <.001
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Model and variable B (SE; 95% ClI) B Pvaue R2 ARZ
Implementation leadership characteristics -0.07 (0.07; -0.206 t0 0.066)  -.07 31

Implementation leadership x education

-0.43(0.19;-0.811t0-0.054) -.21 .03

30=man, 1=woman.

b0=regi stered nurse diploma or bachelor of nursing degree, 1=nursing graduate degree or other advanced education.

°F10,226=20.14; P<.001.

Figure 2. The moderating effect of education on the rel ationship between implementation | eadership characteristics and nurses’ intention to use mobile

health applications. RN: registered nurse.
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Actual Use of mHealth Applications

Regression results for the final models predicting actual use of
mHealth applications are reported in Table 6. Implementation
leadership characteristics were found to have a significant
influence on actual use of mHealth applications over and above
control variablesand other known predictorsin models4 (f=.22;
P=.001) and 5 (=.63; P=.002). Thefinal model explained 40%
of thevariance in nurses' actual use of mHealth applicationsin

their work (Fy42,5=15.18; P<.001). A Cohen 2 value of 0.20
was obtained, which represents amedium effect size attributable

to the addition of the implementation leadership x age
interaction term [72].

In model 2, gender was statistically significant (B=-.15; P=.02)
along with voluntariness of use (3=-.38; P<.001). Voluntariness
remained statistically significant in model 3 (3=-.35; P<.001),
model 4 (B=-.25; P<.001), and model 5 (=-.26; P<.001).
Voluntariness was not found to moderate the relationship
between implementation leadership characteristics and actual
use. The addition of perceived usefulness was statistically
significant in model 3 (=.49; P<.001), and its addition to the
model (along with perceived ease of use) had a moderate effect
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RenderX

size (Cohen f?=0.33). Perceived usefulness was al so significant
in model 4 (B=.45; P<.001) and modedl 5 (B=.47; P<.001).
Perceived usefulness was the strongest predictor of nurses

actual use of mHealth applications (sri2=0.21) in model 3.

The inclusion of the interaction term in the final model does
not alow for the interpretation of the primary effects of
implementation leadership on actual use of mHealth applications
in the final model [56]. Only the implementation leadership x
age interaction term was found to be statistically significant
(B=-.53; P=.03) and had the second largest 3 coefficient in the
final model. This significant negative 3 coefficient and the
plotted interaction in Figure 3 suggest that age moderates the
effect of implementation leadership on nurses’ actual use of
mHealth applications, with implementation leadership having
a greater influence on the 3 youngest groups of nurses: those
aged <29 years (r=0.49; P<.001), those aged 30 to 39 years
(r=0.50; P<.001), and those aged 40 to 49 years (r=0.44,
P<.001). A potentia explanation of the nonsignificant effect of
implementation leadership characteristics on the actual use of
mHealth applications for nurses aged =60 years is that they
congtituted the smallest group in this sample, increasing the
likelihood of atype Il error.
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Table 6. Final regression models predicting actual use of mobile health (mHealth) applications (n=238).

Ronquillo et al

Model and variable B (SE; 95% Cl) B Pvaue R2 ARZ
Model 1 0.02 0.02
Gender? -0.38(0.25; -0.870t00.116) -.10 .13
Education® -0.05(0.20; -0.446t00.338) -.02 .79
Age -0.00 (0.01; -0.011t0 0.011) .00 .99
Months of previous experience (work mHealth applications) —0.00 (0.001; -0.003t0 0.001) -.07 32
Months of previous experience (nonwork mobile technology use) -0.00 (0.001; -0.002t0 0.001) -.01 .85
Model 2 0.15 0.13
Gender -0.56 (0.24; -1.026t0 -0.097) -.15 .02
Education 0.14 (0.19; -0.232 to 0.510) .05 .46
Age -0.01 (0.01; -0.020t0 0.000) -.10 .16
Months of previous experience (work mHealth applications) —0.00 (0.001; -0.003t0 0.001) -.05 A7
Months of previous experience (nonwork mobile technology use) -0.010(0.001; -0.002t00.001) -.05 41
Voluntariness -0.16 (0.03; —0.2104t0 -0.108) -.38 <.001
Model 3 0.36 0.21
Gender -0.31(0.21; -0.721t0 0.096) -.08 A3
Education 0.22 (0.16; —0.109 to 0.539) .07 19
Age -0.01(0.01; -0.017t0 0.002) -.10 A3
Months of previous experience (work mHealth applications) -0.00 (0.001; -0.002t0 0.001) -.05 40
Months of previous experience (nonwork mobile technology use) —0.00 (0.001; -0.002t0 0.001) -.03 .62
Voluntariness -0.15(0.02; -0.194t0-0.101) -.35 <.001
Perceived usefulness 0.32 (0.04; 0.241 to 0.404) 49 <.001
Perceived ease of use -0.03 (0.04; -0.118t0 0.052) -.05 45
Model 4 0.39 0.03
Gender -0.26 (0.20; -0.661t0 0.142)  -.07 .20
Education 0.29 (0.16; —0.032 to 0.608) .10 .08
Age -0.01 (0.01; -0.019t0 0.000)  -.13 .05
Months of previous experience (work mHealth applications) —-0.00(0.001; -0.002t0 0.001) -.04 A7
Months of previous experience (nonwork mobile technology use) -0.00 (0.001; -0.002t0 0.001) -.04 .50
Voluntariness -0.11(0.03; -0.158t0 —0.054) -.25 <.001
Perceived usefulness 0.30 (0.04; 0.214 to 0.376) 45 <.001
Perceived ease of use —-0.06 (0.04; -0.149t00.021) -.09 14
Implementation leadership characteristics 0.19 (0.06; 0.075 to 0.297) 22 .001
Model 5° 040 001
Gender -0.26 (0.20; -0.659t0 0.138)  -.07 .20
Education 0.28 (0.16; —0.041 to 0.594) .09 .09
Age -0.01(0.01; -0.011t0 0.028) -.11 .38
Months of previous experience (work mHealth applications) —-0.00(0.001; -0.002t0 0.001) -.04 45
Months of previous experience (nonwork mobile technology use) —0.00 (0.001; -0.002t0 0.001) -.05 41
Voluntariness -0.11(0.03; -0.163t0 —0.059) -.26 <.001
Perceived usefulness 0.31 (0.04; 0.225 t0 0.388) 47 <.001
Perceived ease of use -0.07 (0.04; -0.153t0 0.016) -.10 A1
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Model and variable B (SE; 95% ClI) B Pvaue R2 ARZ
Implementation leadership characteristics 0.54 (0.17; 0.195 to 0.879) .63 .002
Implementation leadership x age -0.01(0.00; -0.017to-0.001) -.53 .03

30=man, 1=woman.

b0=regi stered nurse diploma or bachelor of nursing degree, 1=nursing graduate degree or other advanced education.

°F10,226=15.18; P<.001.

Figure 3. The moderating effect of age on the relationship between implementation leadership characteristics and nurses' actua use of mobile health

(mHealth) applications.
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Implementation leadership characteristics
Discussion Implementation leadership also influenced nurses’ actual use
of mHealth applications, with implementation leadership
Overview characteristics having a greater effect on nurses aged 29 to 49

This was a cross-sectional exploratory correlational study that
was conducted to examine the effects of implementation
leadership characteristics of first-level leaders, technology
characteristics, and nurses’ individual characteristics on nurses
intention to use and actual use of mHealth applications in
clinical practice. To date, no other studies could be identified
that have examined the role of implementation leadership in
relation to the intention to use and actual use of mHealth
applications in nursing, highlighting the novelty of this study.

There were a number of key findings with respect to intention
to use and actual use of mHealth applications among nurses.
Greater perceptions of the usefulness of mHealth applications
were associated with greater intention to use and actual use of
mHealth applications by nurses. Higher perceptions of
implementation |eadership characteristics were associated with
greater intention to use mHealth applications among nurses,
with greater influence of implementation leadership among
nurses with RN diplomas or bachelor of nursing degrees than
among those with graduate degrees or other advanced education.
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years than on those aged =50 years. Finally, voluntariness was
found to not moderate implementation leadership. These
findings are discussed in detail in the following subsections.

TheEffectsof Perceived Usefulnessand Percelved Ease
of Use

Perceived usefulness was found to be the strongest predictor of
both nurses intention to use and actual use of mHealth
applications to support direct patient care. For intention to use,
perceived ease of use was additionally found to be asignificant
predictor. The significant effects of perceived usefulness and
perceived ease of use on nurses intention to use mHealth
applications were expected and in line with results that have
been found elsewhere [52,73-75], with perceived usefulness
being the strongest predictor of intention to use[9,76]. Thelarge
effect sizefor the addition of perceived usefulnessand perceived
ease of use suggests that these variables are of practical
importance in influencing nurses’ intention to use mHealth
applications in their practice [77]. These findings concur with
those in the systematic review by Gagnon et a [5] that found a
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similar significant importance of these variables on the use of
mHealth applications, particularly of perceived usefulness. As
such, these results provide support for the importance of
evaluating nurses assessments of the potential contributions
and impacts to nurses provision of direct patient care and
workflows of any potential mHealth technologies by
organizations before their deployment. Indeed, this provides
further support for the need to involve nurses in early or all
stages of the system life cycle [78] and the importance of
person-centered design [ 79-81]. The moderate effect size of the
addition of perceived usefulness provided support for the
importance of assessing nurses perceptions of perceived
usefulness as a necessary part of the planning and
implementation of mHealth applications, reflecting thefindings
of the importance of this variable in shaping the actual use of
these technologies in other studies[5].

It was notable that perceived ease of use was a significant
predictor of nurses’ intention to use mHealth applications but
not a significant predictor of nurses actual use of mHealth
applications. These findings are similar to the results of the
study by Maillet et al [82], who examined nurses use of
electronic patient records and found perceived usefulness
(captured by the concept of performance expectancy [3]) to
have a positive and significant influence on nurses’ actual use
of electronic patient records, whereas perceived ease of use
(captured by the concept of effort expectancy [3]) did not to
have a significant influence. The authors also found that the
link between perceived ease of use and facilitating conditions
(which captures some aspects of implementation leadership
characteristics) were among the strongest rel ationshipsidentified
[49,82]. Possible explanations for the different relationships
between perceived ease of use and intention to use and between
perceived ease of use and actual use may relate to discrepancies
between behavioral intentions and actual behaviors or the how
actual use behaviors are reported [9,83-88] (greater valuing of
the usefulness of the mHealth tool may override the perceptions
of ease of use [82)]).

The Effects of Implementation L eader ship on Actual
Use of mHealth Applications

Implementation |eadership had a strong significant direct effect
on actual use of mHealth applications, which suggests that the
skills of the person responsible for overseeing the use of
mHealth applications are an important consideration when
implementing mHealth applications for nurses providing direct
patient care. On examination of the interaction variables, we
found that age moderated the effects of implementation
leadership on nurses’ actual use of mHealth applications, where
implementation leadership had agreater influence on increasing
actual use of mHealth applications among younger nurses than
among older nurses. One possible explanation for this finding
may relate to the degree of expertise and self-efficacy that
develop with increasing age and experience [89-91]. Older
nurses may be morelikely to have established ways of learning
and acculturating to changes in their own practice. As such,
they may be less influenced by the implementation |eadership
behaviors of first-level leaders who are promoting the use of
mHealth applications. Another possible explanation for the
greater influence of implementation | eadership among younger
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nurses may be that the implementation leadership behaviors of
first-level leaders are insufficient to mitigate the barriers that
older nurses face in using mHealth applications in practice.
Severa studies havefound that older nurseswere more rel uctant,
less comfortable, and less likely to use HIT [92-94], and it is
possible that first-level leaders implementation leadership
characteristics may be perceived as insufficient to support
mHealth applications use by this group.

Finally, differences in the measurement of actual use may
account for the contradictory findings in this study in
comparison with the study by Venkatesh et al [51]. Venkatesh
et al [51] used variety and frequency as ameasure of actual use,
whereas this study used the measure of actual use developed
by Doll and Torkzadeh [48], which captures actual use as a
multidimensional concept. The use of the measure of actual use
developed by Doll and Torkzadeh [48] brings the focus into
technol ogy use from the perspective of providing value; Shachak
et al [95] suggest that viewing use in the context of the value it
adds allows for the linking of use behaviors to specific tasks.
In comparison, measuring the frequency and type of use
provides limited information and limits the interpretability of
results; the question remains as to whether a high frequency of
usetrangdatesinto meaningful use or perhapsreflects challenges
in use, which results in a greater amount of time spent using
the technol ogy.

Overall, the number of potential explanationsfor the moderating
effect of age on implementation |leadership spansabroad range
of possibilities, which suggests that there remains a lack of
clarity and underdevelopment related to the understanding of
the role of age in influencing nurses' actual use of mHealth
applications in practice. Similar to the study by Guo et al [96]
that found seemingly contradictory effects of personalization
and privacy in influencing the use of technologies that varied
by age groups, it is likely that there are additional factors
influencing the interaction between implementation leadership
and age, and the subsequent effects on actual use warrant further
exploration.

TheEffectsof Implementation L eader ship on I ntention
to Use mHealth Applications

Implementation leadership had a weak, nonsignificant
relationship with intention to use mHeath applications.
However, testing for the effects of interaction variablesrevealed
that education had a significant moderating effect on the
relationship between implementation |eadership characteristics
and nurses' intention to use mHealth applications. This result
suggests that implementation leadership characteristics were
more influential in predicting nurses’ intention to use mHealth
applications among nurses with an RN diploma or a bachelor
of nursing degree than among those with a nursing graduate
degree or other advanced education. A possible explanation is
the difference in the levels of autonomy in roles occupied by
nurses with advanced degrees [97], thus attenuating the effects
of implementation leadership on their use of mHedth
applications. However, the proportion of participants with an
RN diploma or a bachelor of nursing degree (259/288, 89.9%)
compared with participants with a nursing graduate degree or
other advanced education (29/288, 10.1%) represents a wide
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difference. In addition to the small effect size, cautious
interpretation is required to understand the potential role of the
interaction between nurses level of education and
implementation leadership on nurses’ intention to use mHealth
applications. Although we believe that it remains worth
considering that implementation leadership behaviors may need
to betailored to support the different subgroups of nursesrather
than taking a one-size-fits-all approach to the implementation
of mHealth applications, further analyses of the relationships
between the dimensions of implementation leadership and level
of education are needed to better understand the nature and
magnitude of the relationships.

The Effects of Voluntariness on the Use of mHealth
Applications

Although it was hypothesized that voluntariness would moderate
the effect of implementation leadership characteristics on the
use of mHealth applications, it wasfound that voluntariness did
not moderate the effect of implementation leadership
characteristics on either intention to use or actual use of mHesalth
applications. However, standing alone, voluntariness was a
significant negative predictor of both intention to use and actual
use of mHealth applications, as has been found in some studies
[52], including among other health care professionals [98].
These results suggest that when the use of mHealth applications
was optional, nurses had lower intention to use and actual use
of mHealth applications. There is mixed support for the
importance of voluntariness in predicting intention to use
mHealth applications and technology [52,99].

With regard to considering the effects of voluntariness on
intention to use, a small effect size was found for the addition
of voluntariness [64]. This small effect size limits the
interpretation of this finding in terms of practical implications
[77]. As such, the small effect of voluntariness on intention to
use mHealth applications may provide some reassurance when
interpreting these resultsin the context of health systemswhere
the use of HIT systems is typicaly mandatory and does not
allow for voluntariness of use to be considered.

However, when considering nurses actual use of mHealth
applications, a medium effect size was found for the addition
of voluntariness, which suggests that there may be moderate
practical implications when considering the effects of
voluntariness on nurses’ actual use of mHealth applications
[77]. Thepractical implications of thisfinding can beinterpreted
in different ways. One message that can be gleaned from this
finding is that making the use of mHealth applications
mandatory in health care settings, which reflects the reality of
HIT implementation currently, is necessary to optimize nurses
intention to use and actual use of mHealth applications. Indeed,
this approach is the most common method used to conduct
implementations of mHealth applications and HIT in health
care systems. However, a challenge with this approach is the
inability to understand the reasons behind why nurses elect to
not adopt and use these mandatory-to-use technologies, which
is the current status quo. Although individual-level
characteristics undoubtedly play arolein shaping use behaviors,
broader structural and contextual variables also play an
important role.
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Another important consideration is the overall inadequate
understanding of therole of leadership in influencing technology
use in mandatory settings. Indeed, there is little research on
voluntary technology use (vs mandatory technology use) as
related to HIT in health care systems; voluntariness is more
typically examined in the context of enterprise systems in
business [100]. One potential interpretation of the inverse
rel ationshi ps between voluntariness and the intention to use and
actual use of mHealth applications is that, when given the
option, nurses may choose to not use mHealth applications as
aresult of perceived insufficient support for the use of mHealth
applicationsin practice or poorly designed technologiesthat do
not support nursing practice and workflows[101-107]. Finally,
it isimportant in the interpretation of these results to consider
that although voluntariness reduced intention to use and actual
use, actual use rates are low among all participants, regardless
of whether the use of the technology isvoluntary or mandatory.

Limitations

There are some limitations to this study. The first limitation
relates to sampling procedures and the resulting composition
of the study sample. Respondents were restricted to
English-speaking participants, largely excluding
French-speaking nurses in Canada. Another limitation is that
the breakdown of respondents by province in this study is not
representative of the broader Canadian nursing workforce. This
was due to the large variability in recruitment success resulting
from varied processes for research participant recruitment via
RN registration bodies across Canada (Multimedia Appendix
3[49)).

Another limitation relates to some of the study measures used.
First, although the study focus is on first-level leaders, the
wording used inthe ILS scaleis* mHealth applications |eader.”
It is possible that the individuals that nurses view as being the
“mHealth applications leader” may not always correspond to a
first-level leader as we defined it in this paper, which has
implicationsfor nurses’ ratings on the ILS. Next, we attempted
to mitigate the limitations of the intention-to-use measure by
adding a validated instrument to capture actua use.
Nevertheless, collecting the system logs of actual use of mHealth
applications would provide more accurate measures of the
frequency and nature of the use of mHealth applications by
nurses and provide additional insight into the potential
meaningfulness of each measure of use of mHealth applications;
for exampl e, understanding the purpose for the use of mHealth
applications asindicated by self-reports can provideinsight into
whether greater amounts of time spent using the system is a
meaningful indicator of the successful use of mHealth
applications or whether it shows problems with the mHealth
applications. Finaly, the use of a web-based survey is
accompanied by some limitations. The web-based recruitment
and survey approach with nonprobability sampling did not make
it possible to estimate response rates and limited the ability to
make explicit plans for mitigating low response rates. As such,
the limitations of the sampling frame in terms of the ability to
represent the national nursing population were anticipated. A
related limitation of this study was the inability to pursue the
means of recruitment beyond the web-based survey, given
budgetary and time constraints. Although low response rates
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were observed among studies conducted in the 2000s, and the
suggestion was made that there would be alimited increase in
effectiveness in web-based surveys of health care providersin
thefuture [108], more recent studies seem to suggest otherwise;
for example, it has been shown that web surveys can achieve
high numbers of responses in relatively short periods of time
[105,109,110]. Furthermore, other studies that have compared
web-based versus paper-and-pencil survey methods provide
support for the general equivalency of the response rates that
can be achieved with either method of datacollection[111,112],
aswell as other comparable features such as potential for other
types of biases[113].

Conclusions

Research in the realm of implementation leadership is moving
beyond studying the presence or absence of leadership to
studying which specific leadership behaviors are most important
and for whom these leadership behaviors areimportant. A recent
review of the concept of implementation leadership
characteristics suggests that the concept continues to evolve;
nevertheless, it holds potential promise for use in the context
of nursing [114]. Along the same lines, a systematic review
conducted by Gifford et a [115] focused on managerial
|eadership and sought to identify |eadership behaviorsthat were
associated with supporting research use among nurses. The
findings from the review identified a range of leadership
behaviors that included being change oriented, task oriented,
and relation oriented, as well as being supportive and
demonstrating commitment to research-based
practices—behaviorsthat hold parallels with the dimensions of
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implementation leadership. The results from this study provide
support for the attenuated effects of implementation |eadership
on both intention to use and actual use of mHealth applications
in nursing and contribute to the body of work that aimsto better
understand and delineate what effective leadership behaviors
to support the use of mHealth applications in nursing might
look like.

Future research can build on the insights from this study by
using qualitative approaches to devel op deeper understandings
of whether the functions and features of mHealth applications
match with nurses cognitive and information flows, nurses
workflows, and support for patient-centered care. Although this
study provides detail regarding the nature of leadership in
relation to mHeath implementation in nursing, further
delineation of the concept of implementation |eadership should
be explored. In particular, a qualitative exploration of nurses
knowledge of the titles, roles, responsibilities, available
resources, and constraints of the first-level leaders responsible
for the implementation and ongoing use of mHealth in health
care systems may provide important contextual information to
aid in interpreting the relationships found between
implementation |eadership characteristics and nurses mHealth
use. Several other research directions can be explored related
to the actual use of mHealth, including examining the
relationships in the various dimensions of actual use,
rel ationships between types and functionalities of mHealth and
use, and relationships between intention to use and the
dimensions of actual use, all of which can contribute to amore
nuanced understanding of what ameaningful measure of actual
use might be in the context of nursing.
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Abstract

Background: Increasing life expectancy is resulting in a growing demand for long-term care; however, there is a shortage of
qualified health care professionals (HCPs) to deliver it. If used optimally, technology can provide a solution to this challenge.
HCPs play an important role in the use of technology in long-term care. However, technology influences several core aspects of
thework that HCPsdo, and it isthereforeimportant to have agood understanding of their viewpoint regarding the use of technology
in daily practice of long-term care.

Objective: Theam of thisstudy wasto identify the factorsthat HCPs consider as relevant for using technology in daily practice
of long-term care.

Methods: In this qualitative study, 11 focus groups were organized with 73 HCPs. The focus group discussions were guided
by an innovative game, which was specifically developed for this study. The content of the game was categorized into 4 categories:
health care technology and me; health care technology, the patient, and me; health care technology, the organization, and me;
and facilitating conditions. The perspectives of HCPs about working with technology were discussed based on this game. The
focus groups were recorded and transcribed, followed by an inductive thematic analysisusing ATLAS.ti 9x (ATLAS.ti Scientific
Software Development GmbH).

Results: Overall, 2 main domain summaries were devel oped from the data: technology should improve the quality of care and
acceptance and use of technology in care. Thefirst factor indicates the need for tailored and personalized care and balance between
human contact and technology. The second factor addresses several aspects regarding working with technology such as trusting
technology, learning to work with technology, and collaboration with colleagues.

Conclusions: HCPs are motivated to use technology in daily practice of long-term care when it adds value to the quality of care
and there is sufficient trust, expertise, and collaboration with colleagues. Their perspectives need to be considered as they play
acrucial part in the successful use of technology, transcending their role asan actor inimplementation. On the basis of the findings
from this study, we recommend focusing on developing technology for situations where both efficiency and quality of care can
be improved; redefining the roles of HCPs and the impact of technology hereon; involving HCPsin the design process of technology
to enable them to link it to their daily practice; and creating ambassadorsin care teams who are enthusiastic about working with
technology and can support and train their colleagues.

(JMIR Nursing 2023;6:e41032) doi:10.2196/41032
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Introduction

Background

Health careisfacing great challenges globally. On the one hand,
there is increased life expectancy [1], resulting in increasing
demand for care [2]. In contrast, there is shortage of qualified
health care professionals (HCPs) to deliver this care [3]. In the
Netherlands alone, it is expected that there will be demand for
an additional 137,000 HCPs (mainly nursesand nurse assi stants)
by 2032 [4]. In addition, there is a shift in the location of care
delivery, and people tend to live long in their own homes (ie,
aging in place) [5]. This poses challenges for HCPsworking in
long-term care, who provide care for older people and people
with mental or physical disabilities.

Technology isone of the solutionsfor bridging the gap between
the increased demand for care and the number of available
HCPs. Examples of such technologies in the long-term care
setting are eHealth, robotics, electronic health records, virtual
reality, and artificia intelligence. Their useisrapidly expanding,
within both cure and care, and it is envisioned that they will
influence the autonomy and independence of patients[6]. This
increased use of technology has an impact on several aspects
of thetotal health care system. Primarily, it transforms the way
in which patients receive and experience care. Furthermore, it
alters traditional financing flows, organizational aspects, and
even awide (political) system [7].

Technology also has an impact on HCPs, as they play an
important role in its use [7,8]. Severa studies focused on the
attitude of HCPs regarding a specific type of heath care
technology [9,10]. Experience [11], enhanced patient care and
safety [12-14], and easy-to-use technology that fits within
existing workflows[14] lead to amore positive attitude of HCPs
regarding technology. Badly designed and nonoptimal
functioning of technology [12,13] contributes to negative
attitude toward technol ogy.

The focus on the adoption, use intentions, and behavior of a
user regarding a specific technology is reflected in scientific
studies[15,16]. Although thisfocus on adoption and acceptance
is valuable, it remains as a narrow. The implementation of
technology demands a broad look [17,18], as also seen in
technology implementation models [7,19], including
organizational variables and consequences of use in daily
practice.

Particularly within this broad scope, it is important to have a
good understanding of the viewpoint of HCPsregarding working
with technology, asit potentialy influences several core aspects
of their work. First, the use of technology can have an impact
on workflow [14,20,21] and workload [22-25] and can even
contribute to or reduce clinician burnout [26]. In addition, the
use of technology can lead to unintended consequences with
possible negative outcomes [27]. Examples of unintended
consequencesincludeincreased complexity, risk of no follow-up

https://nursing.jmir.org/2023/1/e41032

of care, and reduction in communication [22]. Furthermore,
technology influences theinterpersonal relation between HCPs
and patients, leading to theloss of personalization [13]; however,
it can also serve to improve communication [14,28,29].

Objective

Thus, athough technology can be a solution for bridging the
gap between the increased demand for care and the number of
available HCPs, it influences several core aspects of the work
of HCPs in long-term care. Although some studies focus on
patterns of technology adoption by an individua HCP or a
specific type of technology, we built upon literature [7,17,19]
that emphasizes the need for a more overarching approach to
understand how technology influenceswork in practice. Hence,
the research question of this study was the following: which
factors do HCPs consider as relevant for using technology in
daily practice of long-term care?

Methods

Study Design

An inductive qualitative study based on the thematic analysis
approach [30] was used becauseit isthe most fitting method as
aresult of the limited evidence about factorsthat HCPs consider
asrelevant for using technology in daily practice of long-term
care. Qualitative data were collected using focus groups, a
research method suited for discovering perceptionsand feelings
about a specific topic and discussing them in a team setting
[31]. Weused asingle-category focus group design, adding data
until no new insights were gained [31].

Study Population

This study was conducted on aregional scale in the province
of Gelderland in the Netherlands, where 15 long-term care
organizations and education institutions worked together in a
project focused on improving the digital skills of their
employees. HCPsworking in theselong-term care organi zations
were invited to participate in this study. The main researcher
contacted the care organizations regarding participation.
Consequently, the care organi zati ons used convenience sampling
to invite participants and to compose a focus group of
employees, whereby no detailed demographic data were
collected. Some participants already worked together asateam.
In general, participants included nurses and nurse assistants,
with higher and secondary vocational education, working in a
broad range of long-term care settings such as nursing homes
for older peopleand peoplewith mental or physical disabilities.
Furthermore, all participants had at |east some experience with
technology in their work as HCPs.

Inthisstudy, 73 HCPsworking at 6 different care organizations
participated in 11 focus groups. The focus groups consisted of
4 to 11 participants, with most focus groups consisting of 5 to
8 participants, which is seen as the ideal size for this type of
study [31].
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Data Collection

Thefocus group discussionswere guided by anondigital game,
which was specifically developed for this study. Each focus
group was led by a researcher who acted as a moderator to
support the focused discussions. The researcher had no other
involvement with the participants. The researcher guided the
discussion and was specificaly instructed to involve all
participants in the discussion, which was also reflected in the
design of the game. The focus group discussions had aduration
of 60 to 90 minutes and were conducted at the workplace of the
HCPs. Participants were able to recontact the researchers
through an organization contact person if they wished to share

Figure 1. Stepstaken in creating the game.

Discussions
with HCPs
and
researchers

Trial
sessions

The game consists of 3 rounds: an exploration round based on
pictures, a discussion round based on statement cards, and a
discussion about how to move forward (Figure 2).

Figure 2. Overview of the three rounds in the game.

A
L =

Exploration round
based on pictures

Round 1

Participants were asked to choose a photo that reflected their
view about health care technology. These photos are a standard
collection used to evoke associations on a diverse range of
topics. Examplesincluded photos of afield of flowers, 2 hands
holding each other, and the cockpit of a plane. Consequently,
the researcher would accommodate a discussion about the
associations and thoughts that the participants came up with in
relation to the photos and their view about health care
technology.

Round 2

The second round was guided by a set of statement cards
(Multimedia Appendix 1). The participantswere asked to choose
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Discussion round based
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additional views and experiencesthat had not been shared during
the discussion.
Game Design

Overview

The aim of the game was to gain insight into the perspectives
of HCPs about working with technology. The content of the
gamewasiteratively formulated in close cooperation with HCPs
and involved researchers during severa meetings and
brainstorms. The game was piloted in multiple trial sessions
with both the HCPs and researchers involved, before data
collection commenced (Figure 1):

Finalizing
the game
content

Start data
collection

3

Discussion about
how to move forward

8 out of 37 cards that they found important in working with
technology in long-term care. The content of the cards was
divided into four categories: (1) health care technology and me;
(2) health care technology, the patient, and me; (3) health care
technology, the organization, and me; and (4) facilitating
conditions. Every participant received acouple of cards ensuring
that everyone was involved in this round of the game. During
the process of selecting the cards, the researcher would
accommodate a discussion between participants, thereby gaining
insights into the motives and thoughts regarding working with
technology in long-term care.
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Round 3

When participants finished their selection of 8 cards, the
researcher would ask them what they would like to do or change
intheir work to accomplish the desired situation. Thiswasdone
to gain a deep understanding of the opportunities and barriers
seen by participants in working with technology in long-term
care.

Data Analysis and Quality Measures

The focus groups were recorded, transcribed, and qualitatively
analyzed by 3 researchers using ATLASt 9x (ATLASLI
Scientific Software Development GmbH). The pictures (round
1) and statement cards (round 2) served as a starting point for
the discussions in the focus groups, and the recordings of the
discussions were in turn used for qualitative analysis.

Figure 3. Overview of domain summaries, themes, and layers.

Groeneveld et d

The thematic analysis consisted of 6 phases as described by
Braun and Clarke [30]. First, the focus group discussions were
transcribed by a research assistant, and transcripts were read
and reread to get afirst impression of the whole of the session.
As a follow-up, initia codes were generated based on the
transcript, followed by collating codes into potential themes.
These steps were performed by the first author (SWMG), and
2 other researchers checked the process (MEMdO and HvO-M).
After al the 11 focus group sessions were coded and potential
themes identified (Multimedia Appendix 2), the 3 researchers
jointly reviewed the themes, agreed upon relevant overarching
domain summaries [32], and generated a thematic map of the
analysis (Figure 3). Where necessary, all authors discussed the
interpretations, thereby reaching consensus on the definition
and naming of the domain summaries and themes. Consequently,
areport was produced including, among other things, aselection
of quotesthat reflected the views of participants on each theme.

Team

Technology should
improve the quality of care

/

Acceptance and use
of technology in care

\

Patient

During the research process, several quality measures were
pursued [33], such asrecording the discussionsto ensure proper
reporting and involvement of multiple researchers in data
collection and data analysis. To get a good understanding of
the data, al the authors ensured that all insights were covered
when discussing interpretations.

https://nursing.jmir.org/2023/1/e41032

Organization

Ethical Consider ations, | nformed Consent, and
Participation

No ethics approval was applied as this study was not subject to
the Medical Research Involving Human Subjects Act,
participants were not asked to act or to change behaviors, and
the questions were not of a drastic nature. The researchers
clarified the aim of the study at the start of the focus groupsand
notified the participants about the audio recording for data
analysis. Participants were asked to verbally consent to their
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participation in this study, were guaranteed anonymity, and
could contact the researchers through an organization contact
person if they wished to share anything else at alater point. All
confidential characteristics, such as names, were anonymized
in the transcription process.

Results

Overview

On the basis of the thematic analyses, two domain summaries
were developed from the data: (1) technology should improve
the quality of care and (2) acceptance and use of technology in
care. Both domain summaries consist of several themes; refer
to Figure 3 for an overview.

An overarching notion that is recogni zed throughout the diverse
themes was the impression that the use of technology is never
an unambiguous task. HCPs see the use of technology as an
interplay among patients, teams of HCPs, and the organization
of care. These are not themes in themselves but rather aspects
that can be seen as layers in gaining a better understanding of
the themes. Figure 3 shows a visualization of an overview of
domains and themes related to the layers. The domain
technol ogy should improve the quality of careis about the team
of HCPsin relation to the patient, whereas acceptance and use
of technology in care concerns the team of HCPsin relation to
the organization of care. The domains, including themes and
examples of quotes, are described in the following sections.

Technology Should Improve the Quality of Care

Overview

During the focus groups, participants emphasized that
technology should be used to improve the quality of care. The
themes technology is relevant if it improves tailored and
personalized care and balance between human contact and
technology were discussed in this regard. If technology did not
have an added value for the quality of care or for their clients,
HCPs were reluctant to use technology:

| believe that technology shouldn’t replace the
professional. It must add something. | am very open
toit, and | liketechnical gadgets, but it should not be
at the expense of quality of care. [Focus group 2]

Technology |s Relevant if 1t I mproves Tailored and
Personalized Care

Participants indicated the importance of tailored and
personalized care in relation to the use of technology. HCPs
stated that the use of a specific technology isonly relevant when
it fits the needs of a patient:

You have to assess it per client, everyone has a
different need for support. We have to discussif and
what technology could work for that specific person.
[Focus group 1]

Technology should serve the people we work for and
not the other way around. [ Focus group 4]

It doesn't matter what you or | think about a
technology, it is about the patient. [ Focus group 5]

https://nursing.jmir.org/2023/1/e41032
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Furthermore, participants indicated the difference among
patients in relation to the use of technology. For instance, age
differences or experience of working with technology were seen
asimportant, asthis determineswhat apatient can and iswilling
to do with technology. There were al so some remarks about the
safety aspect of the use of technology in health care:

Technology can also offer safety. For instance, we
have a motion detector and if someone leaves the
department we get a notification. [Focus group 9]

Patients are becoming more independent...It gives
them a safe feeling they can contact us through a
messenger application. [Focus group 8]

Balance Between Human Contact and Technology

The driving force for the participants to work as HCPs was to
help people and to be of significance to them. Personal contact
with their patients is an aspect that they love about their job,
and technology alters this interpersonal contact. Both drivers
of and barriers to this topic were mentioned. On the one hand,
technology can be of added value to deliver personalized care
and increase quality of care. In contrast, technology could hinder
interpersonal contact between professionalsand patients, making
it more difficult to truly connect with patients:

The problemisthat you don't really want this at all.
| chosetoworkin healthcare, and | want to work with
my hands. You don’t want to be busy with these things
[technology] at all, you want to work with the people
themselves. [Focus group 1]

Technology can be of added value for some people,

but it al so makes peoplelondier. If you talk to a video

screen, there is no one sitting next to you to drink a

cup of coffee with. This feels troubling to me. [Focus

group 1]
In addition to their own involvement regarding the interpersonal
aspects of technology, participants also indicated the influence
of substitution of care by technology on the related personal
aspects for the clients themselves:

In the future we will have less time on our hands. |
do however find it a bit frightening what this will do
to human contact. For instance, | don’t see a robot
putting an arm around someone in the near future.
[Focus group 7]

It is a bit troubling but also interesting to think of a
robot washing people. | feel it is a bit inhumane.
[Focus group 7]

Acceptance and Use of Technology in Care

Participants al so emphasi zed several aspectsregarding working
with technology in their job. Multiple aspects of trusting
technol ogy were discussed, and learning to work with technology
and collaboration with colleagues were al so topics of discussion.

Trusting Technology asan Extension of One's Expertise

A prerequisite for using technology in HCPs work was trust;
multiple aspects of this theme were discussed. First, working
with new technology requires trust to rely on it. Participants
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stated that they were insecure about whether the technology
would work when needed:

We blindly trust a piece of technol ogy, but we are not
sureif it can be trusted. [Focus group 3]

Everytimel arrive here, | amworried whether or not
it will work. [Focus group 4]

For me it is also the feeling of being safe, almost
everything uses electricity. What if it breaks down,
can we gtill get someone out of bed? [ Focus group 7]

Another aspect of trust wasthelack of confidencein their ability
to keep up with the speed of technology innovation. They were
afraid of lagging behind if they did not comply with and master
these skills. Being aqualified HCP requires new competencies,
and not all professional s consciously chooseto work with these
types of skills:

I know | need to continuously keep up with new
developments, but if | don’t succeed | get nervous.
[Focus group 3]

The last aspect of trust was related to the open character of
technology, for instance, in the use of portals for electronic
patient records. They were fully aware of this aspect, as family
members and informal caregivers can read and follow patient
information. If they make a mistake, family members and
informal caregivers can seethisdirectly:

You haveto think carefully what you reportin a client
file as family can read along in the new system.
[Focus group 1]

Learning to Work With Technology

If there is enough trust, it isimportant that HCPs know how to
work with technology; participants discussed their preferences
about learning how to work with technology. First, they
indicated that they would like to know which technologies are
available, both within and outside their organization. They need
help to structure which technol ogies are relevant and which can
add to the quality of care:

| would find it easy if there was a simple overview to
see what is available. In my experience, there is so
much information available that | get confused and
I am more likely not to use it than | am to use it.
[Focus group 10]

Second, after HCPs had learned about the avail able technol ogies,
they indicated the importance of addressing different learning
preferences. Some participants want to experiment with
technology themselves, whereas some need a colleague to
instruct them and others want (written or oral) tutorials:

A manual or instruction video doesn’t work for me,
| have to seeit, someone hasto show it to me. [Focus
group 2]

| finditimportant totryit and to seeif it works before
we buy it and use it. [Focus group 1]

Although they found it important, participants emphasized that
it takestime to learn to work with technology. In contrast, they
expressed that technology can be efficient and saves time if it
isused correctly:
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It takes time to learn, but in the end it can also save
time. [Focus group 2]
Itisveryimportant that you get timeto learn [to work
with technology], because in healthcare there is a
high workload and then learning gets pushed aside
fast. [Focus group 11]

| spend a lot of time at the computer for work, which

is a waste of time. Me and a colleague spent ten

minutesworking out how to turn on the screen. [Focus

group 4]
Therewere also many remarksregarding the (differencein) age
of HCPs and the effect this has on learning to work with
technology. For example, the difference between growing up
inadigita or nondigital world and thereby gaining competencies
to work with technology were discussed. Participants expected
that young HCPs would have more skills in working with
technology. Finally, some participants said that they were not
interested in learning the skills needed for working with
technology as they were approaching retirement:

Yes, age is important, it is about what you grew up
with. But | also believe it can be learned, no matter
how old you are. It is, however, more difficult when
you are older. [Focus group 1]

| have worked as a nurse for over 40 years. By the
time | retire | will have mastered the skills needed.
[Focus group 1]

Technology can be of added value, but | can’t keep
up with it and that’s fine with me at my age. [Focus
group 4]

One Needs Other Colleagues to Work With Technology

Participants indicated multiple aspects of collaboration during
the use of technology in their work. Colleagues were seen both
asan important source of information and as a source of support
when needed:

| don’t know everything, but | know | can always ask
acolleague. Together wewill find away. | find it very
important that we are there to support each other.
[Focus group 3]

Participants indicated the need for ateam member who is able
to support them with the use of technology, a so-called expert
or ambassador. This person should not replace a technical or
innovation department, but they could transfer knowledge from
these departmentsin a more accessible way to the care team:

| prefer to have a colleague sitting next to me and
explaining what | should do in a way that | can
understand. [Focus group 11]

I would like to have someone in my team that | can
consult in case | have any questions. | prefer to ask
questions instead of searching on the internet or
folders. [Focus group 9]

The information and communications technology (ICT)
department colleagues were specifically mentioned. Participants
perceived their help as supportive as they were able to solve
problems quickly and effectively. However, HCPs also stated
that some ICT professionals do not understand the context of
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health care and do not acknowledge the fact that not all HCPs
are technical and thereby fail to give personal support to them
adequately:

People working at the ICT department are technical
people, they think | am stupid. [Focus group 6]

If I call the ICT department they take over my pc and
fix my problem. However, thisis way too fast for me
to understand. [ Focus group 11]

Finally, participants commented about the collaboration between
colleagues at the board and strategic level and HCPs. They
indicated the importance of fine-tuning between goals and plans
made at the organizational level and the use of technology in
practice:

It is about the way they make the plans; we need to
participate. Now they develop plans from behind a
desk without knowing how it worksin practice. [Focus
group 9]

The colleagues who make the decisions are not aware
of our situation. They should come and talk to us.
[Focus group 11]

For us it is not clear what the policy of our
organization is regarding the use of technology, in
terms of communication it could be a lot better.
[Focus group 9]

Discussion

Principal Findings

Our findings showed that HCPs are willing to use technology
if it improves tailored and personalized care and when it is an
extension of their expertise. Furthermore, the balance between
human contact and the use of technology is of utmost importance
to them. We also found that sufficient trust, expertise, and
collaboration with colleagues in using technology in daily
practice areimportant aspects of working with technology from
an HCP perspective. A fit between technology, patient, team
of HCPs, and the organization of care isimportant. This means
that technology is context dependent and a one-size-fits-all
approach is not successful.

Although avast amount of research is being conducted focused
on the adoption, useintentions, and behavior of auser regarding
a specific technology [15,16], this study builds upon previous
studies of others who took a broad system perspective about
technology in health care consistent with technology
implementation models[17,19]. This study addsthe perspective
of experienced HCPs about working with technology in
long-term care to this broad scope. In this way, this study
provides a detailed insight into the thoughts and motives of
HCPs regarding working with technology in long-term care,
transcending their role as an actor in using technol ogy.

HCPs find it important that technology adds to the quality of
care, an aspect that is also seen in several other studies where
it sometimes was defined as the enhancement of patient care
and safety [12-14)]. Inthis study, HCPsindicated that technology
should improve tailored and personalized care. Some overlap
is recognized with the performance expectancy aspect in
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technology acceptance models, where it is originally defined
as “the degree to which an individual believes that using the
system will help him or her to attain gainsin job performance’
[15]. Improving tailored and personalized care, asindicated by
HCPs in this study, could be seen as a form of gain in job
performance; however, it ismore focused on output quality than
on effectiveness or productivity. This overlap was also found
by Holtz and Krein [34], who explained productivity in terms
of a high standard of care. Moore et al [35] found that using
technology actually influenced the distribution of available
nursing time. From amanagement perspective, it isconceivable
that technology can be introduced to achieve great work
efficiency, but as seen in the results of this study, it can also
lead to an aversion to working with technology among HCPs,
as technology, in this sense, does not necessarily add to the
improvement of tailored and personalized care.

In relation to the quality of care, HCPs also indicate that they
are searching for a good balance between human contact and
the use of technology, referred to as balancing the human
element with technology [36]. A possible explanation for this
might be that HCPs find interactions with other people to be
important [37], and using technology could lead to less contact,
resulting in a negative attitude toward technology [9,13]. A
recent systematic review of patients and HCPS perspectives
toward technol ogy-assisted diabetes sel f-management education
also concluded that technology should not replace or hinder
human contact [38], with some studies also identifying situations
where technology could benefit the process of communication
[28,29].

Both these findings raise questions regarding the use of
technology in relation to efficiency and quality of care. There
isashortage of qualified HCPs, and the use of technology could
possibly help to overcome this challenge by working more
efficiently. However, if HCPs maintain the current level of
human contact and only use technology when it adds to the
quality of care, it is questionable whether technology will
actually form a solution. This means that the role of HCPs will
probably change.

Consistent with previous studies [7,15,16], several aspects
regarding working with technology (such as the role of the
organization, influence of the involved patient, knowledge and
skills needed to use technology, age, and social influence) were
recognized. In this study, these aspects were discussed from the
perspective of HCPs. We found that HCPs prefer a direct
colleague who can support them with the use of technology (an
ambassador). This is consistent with the work of Cain and
Mittman [39], who identified the importance of opinion leaders
in the diffusion of innovations within health care and others
who acknowledge the benefits of clinical champions [40,41].
The preference for an ambassador can aso be seen as aform
of social influence [15]. This study adds indications to use this
aspect proactively to stimulate the use of technology by HCPs
by creating an ambassador in the team who is enthusiastic about
working with technology. There was a strong preference for an
ambassador with the same background as the HCP. A possible
explanation for this might be found in the in-group and
out-group theory [42], as socia interactionswithin thein-group
are “more predictable and understood.” In practice, ICT
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colleagues are available to support with technical issues.
However, HCPs indicate that these colleagues are not able to
support adequately because they do not understand the context
and situation of an HCP.

Although this study indicates several aspectsregarding working
with technology, these can (and probably will) change over
time. The workforce is continuously evolving, and new
generations are finding their way into health care. New HCPs,
for instance, those belonging to generation Y (born between
1982 and 2005), are seen as more experienced in working with
technology and are considered as having more skills to do so
than earlier generations [43]. Furthermore, at this point, there
isgrowing attention on the use of technology in the educational
programs of HCPs [44]. In this way, some of the found issues
may become less relevant in the course of time as increasing
number of professionals become used to working with
technology. However, it is important to take the distinction
between the use of technology in personal life and in a
professional way into account. Furthermore, not only is the
workforce changing but technol ogy, organizations, and society
as a whole are also continuously evolving and transforming
health care. Therefore, we also recommend providing support
and training to the current workforce, especially becauselifelong
learning is considered to be important for practicing nurses[45]
and the lack of knowledge and skills is seen as one of the
barriers to implementation [25]. A recent scoping review
indicated several subjectsthat should be part of nursing training
to enable HCPsto effectively use technology [46] and integrate
it into care delivery.

Strengths and Limitations

A strength of this study is the broad involvement of HCPs. The
varied participantsincluded nurses and nurse assistants on both
higher and secondary vocational education levels. As the care
organi zations sampl ed their employees, no detailed demographic
and other work-related data were collected on an individua
level, and there is a lack of data about nonparticipation.
Therefore, it isimportant to bear in mind that thereisapossible
selection bias, which could have influenced the results.
However, this approach made it possible to get a complete and
diverse idea about which factors are relevant to HCPs working
inlong-term carein asimilar composition to their regular teams.
The COVID-19 pandemic has accel erated the use of technology
in health care[47]; some of our results may have changed owing
tothisfact, as datawere collected before the pandemic (January
2019 to September 2019).

From a methodological perspective, it isworth noting that this
study demonstratesthe possibility of using agameasaresearch
instrument to discuss thoughts and moatives in a focus group
setting. Thegameisauseful tool to stimulate discussion because
it invited the participants to share their views in an accessible
and playful manner. For further development of the game as a
tool, it is recommended that attention should be given to the
designin relation to possible information bias.
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Implications for Practice

An essentia follow-up to this study is the trandation of the
resultsinto practice. On the basis of the findings of this study,
it is recommended that the following aspects should be
considered—the devel opment of technology for situationswhere
both efficiency and quality of care can beimproved. An example
of such technology is smart incontinence material [48], where
a sensor feels whether a person needs to be changed. This
prevents HCPsfrom having to regularly check theincontinence
material, resulting in both efficiency (time saving) and quality
of care (avoiding the need for unpleasant checks). Furthermore,
it isrecommended to redefine the roles of HCPs and the impact
of technology on their role [49]. Working with technology
implicates arenewal of tasks between humans and technology
and thereby alters the traditional role of the HCP (ie, balance
between human contact and technology). In addition, we
recommend involving HCPsin the design process of technol ogy
to enable them to provide input into the design process and link
it to their practice. HCPs can provide suggestions about how to
improve technology features[24]. Technical guidelines should
be followed, and the practica components of using that
technology by HCPs, such as integrating into care pathways,
should be incorporated to maximize the chance of successful
implementation of technology [7].

Finally, we recommend creating ambassadors in care teams
who are enthusi asti ¢ about working with technology, supporting
and training the current workforcein working with technol ogy,
and incorporating it into educational programsfor future HCPs.

Future Studies

Theresults obtained from this study should be further examined
in the future using a quantitative design and a large sample of
HCPs, thereby evaluating their completeness. It would be
valuable to describe several case studies of care organizations
that implement the suggestions and thereby develop scenarios
for implementation. Every context is different, and by describing
these case studies, more insight can be gathered about the
influence of thisaspect. Furthermore, technol ogy, organizations,
and society are continuously changing, and future studies should
take this into account as this can influence the perspective of
HCPs.

Conclusions

This paper presents underestimated factors regarding the use of
technology in daily practice of long-term care from the
perspectives of HCPs. HCPs want to use technology in
long-term care when it adds value to the quality of care and
there is sufficient trust, expertise, and collaboration with
colleagues on using it in daily practice. The outcomes of this
study clearly advocate taking the perspectives of HCPs into
account as they are a crucia part in the successful use of
technology, transcending their role as an actor in
implementation.
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Abstract

Background: The COVID-19 pandemic hasaccelerated the use of digital health innovations, which has greatly impacted nursing
practice. However, littleisknown about the use of digital health services by nursesand how this has changed during the pandemic.

Objective: Thisstudy explored the sociotechnical challengesthat nurses encountered in using digital health servicesimplemented
during the pandemic and, accordingly, what digital health capabilities they expect from the emerging workforce.

Methods: Five groups of nurses, including chief nursing information officers, nurses, clinical educators, nurse representatives
at digital health vendor companies, and nurse representatives in government bodies across Australiawereinterviewed. They were
asked about their experience of digital health during the pandemic, their sociotechnical challenges, and their expectations of the
digital health capabilities of emerging nurses to overcome these challenges. Interviews were deductively analyzed based on 8
sociotechnical themes, including technical challenges, nurse-technology interaction, clinical content management, training and
human resources, communication and workflow, internal policies and guidelines, external factors, and effectiveness assessment
of digital health for postpandemic use.

Results: Sixteen participantswereinterviewed. Human factors and clinical workflow challengeswere highly mentioned. Nurses'
lack of knowledge and involvement in digital health implementation and evaluation led to inefficient use of these technologies
during the pandemic. They expected the emerging workforce to be digitally literate and actively engaged in digital health
interventions beyond documentation, such as data analytics and decision-making.

Conclusions: Nurses should be involved in digital health interventions to efficiently use these technologies and provide safe
and quality care. Collaborative efforts among policy makers, vendors, and clinical and academic industries can leverage digital
health capabilities in the nursing workforce.

(JMIR Nursing 2023;6:e46819) doi:10.2196/46819

KEYWORDS
nursing informatics; digital health; COV1D-19 pandemic; workforce; sociotechnical approach

impacted nursing practice, as nurses are the largest group of

Introduction health care providers, representing more than 59% of theworld's
Background health care workforce. The World Health Organization has

recognized digital health as a critical catayst to advance

Health care delivery has greatly changed with the growing iversal health coverage. Therefore, embedding digital health
adoption of digital health technologies. These changes have i rging practice can significantly advance the services and
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improve health outcomes [1]. Digital health use in nursing
practice has shown significant benefits at the personal and
organizational levels, such as improved efficiency in service
delivery [2], increased organizational support, and better
communication between professionals and patients [3].
However, these are only possible if nurses are equipped with
digital health skills and are actively involved in the design and
implementation processes. At the frontline, nurses are the
connection points between patients and digital health
technologies. However, despite this vital communication role,
theinvolvement of nursesin digital healthis often low. The key
challenges in the efficient use of digital health in nursing are
the lack of basic skills and the lack of access to digital health
technologies. Although digital health competencies for nurses
have been developed by related national and international
ingtitutions [4-6], they are not yet formally integrated into
nursing practice and education.

The COVID-19 pandemic has accelerated the use of digital
health innovations, such asvirtual consultations, remote patient
monitoring, and digital transformation, associated with the speed
of change in providing treatment and care during the pandemic
[7]. Nurseswere significantly impacted by digital transformation
[8,9].

The need for digital health skills in nursing significantly
increased after the COVID-19 outbreak [ 10]. Our previous study
acknowledged the lack of global awareness about the skills
required by nurses during nursing practice and education to
efficiently actin digitally enabled care[11]. Australia sresponse
to the COVID-19 pandemic included rapid implementation of
digital health, namely telehealth, in both primary and acute care
settings. 1n 2021, 950,700 telehealth visits were estimated to
have been conducted for people aged 55 to 64 years across
Australia[12]. The Australian Government provided principles
for digital health to ensure continuous high-quality care [13].
However, at the time of conducting this study, it was unclear
to what extent these principleswere executed in nursing practice
and what challenges nursesfaced in using the rapidly deployed
technologies.

Exploration of digital health use in nursing practice requires
consideration that the design and performance of any
organizational system can only be understood and improved if
both “social” and “technical” aspects are brought together and
treated as interdependent parts of a complex system [14].
Nowadays, health care organizations are profoundly affected
by technological progress, and a flexible customized change
model is required to fit the social network of the specific
organization into which technology is being introduced [15].

Significance and Objective

Sincethe beginning of the pandemic, alarge amount of literature
has discussed itsimpact on nursing care, such astheinterruption
in workflow [16-19], the pressure and mental health issues
among nurses [20-26], and the requirement of training [27,28].
Moreover, digital health implementationsand their implications
for nursing practice, such as telehealth adoption,
informati cs-rel ated competencies, and the shift to virtual training
for nursing students, have been studied [9,11,29]. However,
one missing key theme is the processes in which interactions

https://nursing.jmir.org/2023/1/e46819

Livesay et a

between nurses and technologies occur within the complex
health care environment. Thereis limited clarity regarding the
digital health technol ogies established during the pandemic, the
communication between different tools and users, the workflow
and processes that impact the data and information produced
and the decisions made, the availability of human and financial
resources and training to support the workflow, and the policies
and regulationsin place to inform efficient implementation and
use of technologies, as outlined in our previous study [11]. It
is essential to comprehend the human, technology, and
process-related aspects of these interactions that impact the
nursing practice, and it will be evident which competency
requirements are needed to meet sociotechnical challenges.

Another missing aspect isknowing the sociotechnical challenges
in the digital health pipeline from design to development,
implementation, and evaluation, which can impact nursing
practice [30]. With the pressure on nursing practice brought by
the pandemic, there has been limited time to study nurses
engagement in the design and development of technologies,
and even before the pandemic, digital health interventionswere
only studied at the implementation and utilization stages, with
alack of assessment of usability for integrating technologies
into routine clinical care [31,32]. Therefore, there is alack of
user insights and feedback, and thus, it isdifficult for developers
to establish appropriate strategies for technology devel opment
that meet real-world nursing needs.

This study addresses the sociotechnical challenges in nursing
practice associated with the digital health transformation during
the COVID-19 pandemic, as well as nurses’ expectations of
digita health competencies in the emerging workforce for
providing safe and quality patient care.

Methods

Study Design

The research team comprises digita headth and nurse
researchers. Thisnational study followsthe qualitative research
principles suggested for digita heath studies [33]. A
semistructured interview protocol was devel oped and pretested
with external experts, including academic, clinical, and
policy-maker nurses, to refine the protocol before conducting
the primary interviews. The protocol contained the following
parts:

« Part 1. This part included 3 questions about nurses’ roles
and years of experienceintheir current setting and the types
of digital health technologies they used during the
COVID-19 pandemic, followed by 8 questions concerning
8 sociotechnical aspects, including technical issuesrelated
to the hardware, software, and network; nurse-computer
interface; content management; training and human
resources; communication and workflow; internal policies
and gquidelines; external factors; and effectiveness
assessment for postpandemic use and integration.

«  Part2: Thispart included 4 questions about the expectations
of new graduates regarding digital health competenciesto
overcome challenges and efficiently apply digital healthin
nursing practice. The questions were related to awareness,
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theoretical knowledge, practical skills, and competencies
for digital health sustainability and integration into practice
in the emerging nursing workforce.

Interviews enabl e researchersto explore aphenomenon in depth
through the interviewee's experiences, opinions, and insights
[34]. The research topic, study design, and interview protocol
development were based on the findings and implications from
our previousliterature review [11]. Thefindingsreported inthe
literature review were not necessarily based on nurses
experiences acrossthe entiredigital health pipeline or collected
from different nursesinvolved in various stages of the pipeline.
Thisinterview study obtained information from various nurses
involved in digital health within and outside health care settings
regarding the sociotechnical challenges of digital health in
nursing practice.

Theethics application and call for participation were undertaken
from February to April 2022. The participant recruitment
process, data collection, transcription, and analysis were
conducted from May to December 2022.

Ethics Approval

This research received human ethics approval from Royal
Melbourne I nstitute of Technology University (ID: 25054), and
it is part of a larger trandational project that will provide
directions for the next stage.

Participant Recruitment

Nurses involved in digital health design, development,
implementation, use, evaluation, regulation, and policy making
were approached to participatein order to gain acomprehensive
understanding of the sociotechnical issues related to the use of
digital hedth in nursing practice. The participant groups
included the following types of nurses across Australia:

« Nurses in clinical settings, including chief nursing
information officers, clinical educators, and nurses within
health care settings who had experienced the use of digital
health initiatives for patient care. Participantsin this group
were |abeled with code“C.”

«  Nurse representatives in digital health vendor companies
that partnered with health care settings for digital health
implementation. Participants in this group were labeled
with code “V.”

«  Nurse representatives in the government who contributed
to policy making for digital health implementation in health
care settings. Participants in this group were labeled with
code“P’

A call for participation was circul ated through the researchers
professional networksin nursing and digital health communities
in the country and on social media platforms. Moreover, a
snowball sampling technique was used to recruit further
participants. The aim wasto include up to five participants from
each of the 3 clinical nurse categoriesin the first group and up
to three participantsin the other 2 groups. Despite multiple calls
for participants, no further individuals indicated a desire to
participate. Aswe noted repetition and similaritiesin participant
responses and included a cross-section of geographical locations
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and nursing contexts, we ceased recruitment. Generalization
was not an aim of thisresearch, but adequate datawere obtained
to answer the research questions through rich and nuanced
responses.

Data Collection

Potential participants who expressed interest in participating
were contacted to confirm that they met the study inclusion
criteria. They were given a participant information sheet and a
consent form to sign before the interview. One researcher
arranged a date and time for the interview at each participant’s
convenience.

At each interview, the study purpose, study scope, research
guestions, and interview structure were briefly explained before
asking the interview questions. To ensure consistency, 2
researchers conducted dl theinterviewsviathe Microsoft Teams
platform (Microsoft Corp). Each interview took between 30
minutes and 1 hour. Interviews were audio recorded and
transcribed verbatim.

Data Analysis

Theinterview transcripts were thematically coded and analyzed
manually [35]. Thematic descriptions were coded deductively
according to the parts of the interview protocol and analyzed
in the following three core categories:

1 Types of digital health services implemented during the
pandemic in primary and tertiary care settings.

2. Sociotechnical challengesidentified in using digital health
innursing practice. The 8-dimensional sociotechnical model
designed by Sitting and Singh [15] was selected to
deductively analyze the interviews and explore the
interactions between digital health technologies and nurses.
Thisapproach was applied to better understand the nurses’
experiences of issues inherent in the design, devel opment,
implementation, use, and evaluation of digita health
solutions during the pandemic. The findings were
synthesized based on the 8 themes of the sociotechnical
approach, including technical issuesrelated to the hardware,
software, and network; nurse-computer interface; content
management; trai ning and human resources, communication
and workflow; internal policies and guidelines; external
factors; and effectiveness assessment for postpandemic use
and integration.

3. Competency requirementsto efficiently apply digital health
in nursing practice.

The findings were then reviewed by the research team and
discussed in multiple meetingsto reach an agreement on coding.

Results

Characteristics of Interview Participants

Sixteen individuals participated in theinterview (Table 1). Most
participants were in the clinical nursing group. They were
distributed across 2 primary care settings and 10 hospitals
nationwide.
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Table 1. Characteristics of the interview participants.

Livesay et a

Participant group Number State Participant ID

Chief nursing information officers 3 New South Wales and Victoria C1,C2,and C3

Nurses 6 Queensland, New South Wales, Tas- C4, C5, C6, C7, C8, and C9
mania, and Victoria

Clinical educators 3 Northern Territory and Victoria C10, C11, and C12

Nurse representativesin digital health vendor compa: 2
nies

Nurse representatives in government bodies 2

Queensland and South Australia

Queensland and Tasmania

V1andV2

P1 and P2

Types of Digital Health Services I mplemented or
Expanded During the Pandemic

The pandemic shifted face-to-face appointments to virtua
appointments using various technologies. The digital health
services mentioned by participantswerevirtual care, telehealth,
telemonitoring, remote patient monitoring, and care at home.
These services were either applied to monitor COVID-19
symptoms or to monitor other health conditions remotely. The
technologies used in these services included various
teleconference platforms, such as Zoom, Microsoft Teams, and
Skype; mobile apps; wearable devices; and chatbots.

Health care systems had an urgent need for software systems
that could help screen the high volume of patients before
hospital admission. Telehealth services enhanced accessto care
across the country during the pandemic, as outlined by
participants V1 and P2.

However, the newness of the technologies used in telehealth
and the high load of data produced, which were not integrated
with electronic medical records (EMRs), were challenging for
Nurses.

There is probably a cognitive load that started to
increase, although those software systems might have

https://nursing.jmir.org/2023/1/e46819

improved the efficiency of looking at those the patient
in different areas. It's starting to be difficult for some
nurses to be able to follow and manage different
software at the same time and most of the softwareis
quite new, especially in those last two years, and did
not yet integrate to the EMR. [Participant V1]

There was a disproportionate balance in confronting the
pandemic between health care settings that were digitally
equipped and those that were not or were at the beginning of
digital health adoption. For example, training of nurses was
more challenging in settings that had not implemented digital
health before, as mentioned by participant P2. In health care
settingsthat had implemented digital health and EMRsfor many
years, more advanced applications were implemented during
the pandemic to augment the existing systems. For example,
participant C2 mentioned that mobile devices were provided
for nurses to access EMRs from anywhere across the hospital.

Sociotechnical Challengesof Digital Health in Nursing
Practice During the COVID-19 Pandemic
The interviewees addressed the sociotechnical challenges they

experienced in digital heath adoption and use during the
pandemic. These challenges are outlined in Table 2.
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Table 2. Participants' perspectives on the sociotechnical challenges regarding digital health in nursing practice during the pandemic.

Sociotechnical aspects

Challenges (participant ID?)

Technical challenges

Nurse-technology interaction

Content management

Training/human resources

Communication and work-
flow

Internal policies and guide-
lines

External factors

Effectiveness assessment for
postpandemic use and integra-
tion

Lack of internet connectivity in distant areas (P1, P2, C7, and C8)
Interoperability challenges among various devices (P1, C2, and C12)
Inability to troubleshoot devices (C1, C7, and C8)

Difficulties in the infrastructure network (C1, C7, C10, and C12)
Difficultiesin reporting errors (C4 and C6)

Challenging user interface for immediate clinical actions (P1 and C5)

Fear and demotivation in interacting and using a new technology due to lack of preparedness (V2)
Heavy load of digital documentation and nurse shortage (C3, C6, C8, and C9)

Interaction with various screens in telehealth consultations is overwhelming (C5, C7, and C11)

Inability of digital health systems to store and analyze alarge volume of collected data (C1 and C12)
Lack of time to manage the digital content for quality assurance (C12)
Lack of accessto and use of patient-reported outcome measures to improve remote management (C11)

Lack of digital health literacy in the senior nursing workforce (P1, C4, C5, C8, and C9)

Lack of consistent and continuous formal training (P1, C3, C8, C9, and C11)

Lack of time for appropriate training (P1)

More cumbersome training in settings that were new to digital health (P2)

New technologies led to the emergence of new roles for nurses that required new skillsets (C1)
Lack of chief nursing informatics officer roles (P1)

Lack of the use of the informatics workforce in technology implementations (C3 and C4)
Lack of economists' perspectivesin digital health business models (C4)

Difficultiesin data collection from siloed technol ogies that are not integrated into the electronic medical records
(V1, C9, and C10)

Lack of effective communication among nurses and other stakeholdersin using digital health (V1, C5, C6, C7,
C10, and C11)

Lack of communication between managers and ward nurses to understand nurse-specific needs in using digital
health (V2)

Lack of nurses’ involvement in critical decision-making in digital health implementation (C3, C4, C7, and C10)
Interruptions in nurses’ workflows due to lack of computers at the bedside (C4)

Difficulty in communication between nurses and patients in using mobile apps (C8)

Challengesin using interpretersin virtual appointments (C8)

Current legidlations are not applicable nationwide (P1 and C7)

Lack of an organizational approach to identify the practice problemsthat can be solved by aparticular technology
(V1)

Lack of strategies on how to improve access to virtual care for communities with culturally and linguistically
diverse backgrounds (C1)

Lack of legislation to support data transfer between primary and acute care settings (P2)
Lack of involvement of external expertsin using digital health technologies (C4)

Lack of nurse’ evaluation of the implemented digital health services (P1 and C12)

Lack of funding for continuous evaluation (P1)

Lack of workforce to know and conduct the evaluation (C1)

Lack of feedback and measurement of nurse performance in digital health systems (C12)

#The participant IDs are clarified in Table 1.

Technical Challenges

One of the major technical barriers was lack of internet -

A | think what
connectivity in remote areas to enable data exchange and
communication in virtual consultations. One of the policy
makers (participant P1) and a chief nursing informatics officer

again shows our vulnerability in this space.
[Participant P1]

lets us down sometimes is our
infrastructure network in Australia. It lets us down
significantly when we'retrying to do virtual care and
telehealth. [Participant C1]

(participant C1) mentioned that the current infrastructure was

alarge barrier to efficient communication.

We only have two fiber cables that run between us

Additionally, participants from 2 groups of clinical nursing
professional s (participants C1, C4, C6, C7, and C8) mentioned
difficulties in troubleshooting and reporting errors.

and the mainland, and interestingly both were cut
through recently, sowe had no I'T on theisland, which
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I nteraction With Technologies

Most of the nursing workforce was not literate enough to use
technologies efficiently under emergency circumstances.
Moreover, there were challenges related to the design and
functionality of digital health technologies, which were not
responsive to emergency clinicall demands and led to
inappropriate use of clinical information.

Whatever the product happensto be, on a functional
level, is this going to work day to day? No, because
we've got 20 clicks to go through and five pages, and
it's not workable or you've missed a key element of
information that we absolutely need to capture. But
there's no way for usto put that in a meaningful way.
[Participant P1]
Health care settings faced a nursing workforce shortage, while
there was a high need for digital documentation of the large
volume of collected data. Some participants (C3, C6, C8, and
C9) reported that data were duplicated and repeatedly executed
and stored in various places in the EMR.

The key changes around clinical information systems
is that you should be documenting once and that
documentation is pulled into various places rather
than nurses being the workaround to capture that
information. [Participant C8]

Content Management

Varioustools collected large amounts of data at the peak of the
pandemic, which was overwhelming to nurses, as the current
systems did not have the capacity to manage the data
appropriately.

We had hundreds of patients needing care by nurses,
and we and they were overwhelmed by the data that
was coming through and the inability to be able to
monitor all of the data in a safe way. And some of the
challenges we had with our digital systems not being
bespoke enough to manage that with the clinical
decision support and thealerting in place. [ Participant
C1

Participant C12 was concerned that most of the nurses’ timein
using digital health tools was spent on documentation, which
left no timefor quality assessment or analysisand interpretation.

We'd spent much time at the end of our shift writing

our notes, but we never looked at the content and the

quality and that value, what value does it add? Why

am | writing that? [Participant C12]
Moreover, according to participant C11, the use of
patient-reported outcomes was lacking, which, if collected
efficiently, would help in having amore comprehensive picture
of the patient status.

Training/Human Resources

The pandemic emphasized the need for continuous immediate
training in digital health beyond the usual training cycles, which
requires established plans to support the workforce for prompt
changes.

https://nursing.jmir.org/2023/1/e46819
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Knowing that we have a workforce that can just
continually keep pivoting as and when they need to,
and they don't get changed fatigue because they're
constantly having to relearn. And so this is where |
think having dedicated rulesin the health system are
of benefit to support that work that's going through
and can support across the workforce so that you
don't feel vulnerable. [Participant P1]

However, the same participant noticed that none of the digital
health implementation failures was directly due to a lack of
workforce competencies.

So | haven't heard that we've tried to implement
something, and we haven't been ableto do it because
the end user hasn't had the skillsto adopt it, and we've
had to basically scrap it. [Participant P1]

A clinical educator (participant C10) said that as most digital
health initiatives implemented during the pandemic were still
research-based projects, it was awaste of time to allow nurses
to participate in such initiatives rather than clinical practice,
due to staff shortages.

It jeopardizes our workforce supply. | called a number
of times for project nurses to be called back to the
clinical setting because | felt that it was not a good
use of their time at thistime. [Participant C10]

Participant C9 was concerned that even some speciaists are
unfamiliar with the basics of IT and digital literacy. There was
aworry about how these specialists will cope with the digital
transformation. Participant P2 mentioned that most of the
training for nurseson using digital health is conducted internally
in health care settings and not through vendors or by following
external digital health policies.

Owing to high demand for technologies and lack of time for
providing real individual or group training, digital health vendors
moved toward self-help training modules. They provided types
of escalation sessions in which users can choose to have
individual training (participant V1). This would help enhance
autonomy at work and less reliance on the IT team.

In terms of the mode of training, participant C1 suggested the
blended approach to respond to nurseswith different need levels.

Participant C3 indicated that the health and nursing informatics
teamswerenot actively involved in digital transformation during
the COVID-19 pandemic owing to time pressure.

The team that led the work for COVID and the
transformation in that space didn't leverage the
informatics team. Primarily because it was just so
fast-moving that it was done with our transformation
team. [Participant C3]

The emergence of new technologies defined new roles and
responsibilities for nurses in virtual care and telehealth, such
asadigital health coach who provides training to other nurses
(participant C1). However, some health care settings did not
have theinfrastructure to adopt the technologies. M oreover, the
nursing workforce might feel unsafe and demotivated when
new technology isrolled out.
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Nurses won't be interested. They will not feel safe at
work. They won't come to work. it's really hard. It's
12 months, if not more, to rebuild that relationship,
to come in and train them and promise them that it
will work. [Participant V2]

Communication and Workflow

During the pandemic, there was a massive shift from
paper-based workflow to digital formsand activities (participant
C1). Hedlth care systemsincreasingly relied on technologiesto
help in responding to the pandemic. Technology vendors said
the newness of the tools, the high volume of data generated,
and the lack of capability among the nursing workforce to use
the tools efficiently were challenging.

Thereisno capability to actually have a contingency

plan with those tools are failing because they don't

have the workforce, they don't have thetimeto do it.

[Participant V1]
Nurses have the natural skill to communicate with other
stakeholders to provide better care outcomes. However, they
were not fully involved in digital health implementation due to
a lack of analytical and critical approaches for the technical
interface, as mentioned by participant V1. Moreover, based on
the note by participant C5, it is difficult to communicate with
the technical team when accessing virtual care services. There
was aso a lack of appropriate continuous communication
between nurse managers and the nurses within different wards,
which led to a different understanding of needs and challenges
in using various technologies, as mentioned by participant V2.

The use of siloed technologies that were not integrated led to
repeated tasks and duplication, which was time consuming, as
mentioned by participant C9.

Internal and External Policies, Guidelines, and
Legidation
Current policies did not keep pace with the fast changes of

digital transformation, as highlighted by one of the policy
makers.

Our existing legidation is not responsive to the
technology pace. So | think this is something that
we're ill grappling with because the legislation
doesn't change quickly. [Participant P1]
One challenge for digital health vendors was that nurses often
do not have a comprehensive organi zation-wide understanding
of how a particular technology improves the workflow in
different departments of a care setting.

Most of the time, a lot of nurses are interested in our
platformand actually cometo usto know more about
it. The difficulty here is always about how those
nurses can bring this perspective to their
organization. Sometimes it's very difficult to
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understand what is the real problem on the floor. |
think the real perspective from the nursing that is
sometimes missing in a digital health space is for
themto be able to bring to their executive like, these
are the problems we need to be solving. And most of
the discussions are very high level or very often
projects are unsuccessful and not going forward
because the executives lack the perspective of what's
init for the clinicians. [Participant V1]

Another access challenge was raised in regard to virtual care
services for people from culturaly and linguistically diverse
backgrounds. The lack of strategies and policies on how to
design and implement virtual care to improve access to these
services for this population was more noticeable during the
pandemic.

They have very different cultural backgrounds and
expectations on the way that healthcare is delivered.
And | don't think we have fully unpacked what that
looks like for those particular groups in our
community. [Participant C1]

Effectiveness Assessment for Postpandemic Use and
I ntegration

Not all of the digital health technologies implemented during
the pandemic were evaluated for sustainability and integration
with workflow, as outlined by participant P1.

The formal evaluation hasn't happened, so there's no
written evaluation of these services yet. But looking
at the broader applicability to stretch it out beyond
itsoriginal parameters has certainly taken off because
of the success of how we've been able to run it
currently. [Participant P1]

The same participant emphasized that continuous evaluation
and changes to IT infrastructure in health care settings are
restricted due to financial impacts.

Some health care settings evaluated their virtual care services
viathe patient experience and patient outcome surveysin order
to identify areas for improvement, as noted by participant P2.
Moreover, participant C1 mentioned that the digital health
technology evaluation requires a workforce to do research on
it.
We need a workforce to do this and the barriers we
haveto do thisaretime and manpower. Wedon't have
enough staff to be able to do the research that we
need to do to evaluate this. [Participant C1]

Competency Requirementsfor the Future Nursing
Wor kforce
This part of the interview reported participants expectations of

new nursing graduates digital health capabilities and their
ability to use technologies efficiently (Table 3).
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Table 3. Participants' expectations of nursing graduates’ digital health capabilities.

Participant Expectations (participant |DP)
group?
Group C »  Students should learn about the rules and regulations of data security, privacy, and social mediain using digital health. (C1
and C10)
»  Students should be taught about nursing digital health capabilities before coming into practice.
o Useof academic electronic medical records should be a requirement in nursing programs. (C10)
«  Nursing students should learn about digital health systemsin more detail than only data entry (eg, data exchange, security,
and analytics). (C11 and C12)
«  Students should be taught about real-world digital health challengesin nursing in addition to theoretical concepts. (C11)
Group P « Thereisaneed for investment in adigitally enabled nursing workforce, as they are the only providersin remote areas of
Australia. (P1 and P2)
Group V «  Universities can embed training content about analytics to foster critical thinking and curiosity among nurses about digital

health technologies. (V1)

«  Universities can provide simulated learning experiments for various digital health scenarios. (V1)

«  Theconcept of amultidisciplinary approach should be embedded in digital health training to nursing students. They need to
learn how to interact with internal and external stakeholders. (V1)

« Universities should foster digital health training to be responsive to the new generation of technologies. (V2)

8Group Cincluded nursesin clinical settings, including chief nursing information officers, clinical educators, and nurseswithin health care settingswho
had experienced the use of digital health initiativesfor patient care; Group P included nurse representatives in the government who contributed to policy
making for digital health implementation in health care settings; and Group V included nurse representatives in digital health vendor companies that

partnered with health care settings for digital health implementation.
PThe participant IDs are clarified in Table 1.

Clinical nursesand clinical educator groups acknowledged that
they do not have enough digital health literacy. However, this
will not be the case for most upcoming nursing professionals
asthey are naturally technology literate owing to their generation
being raised with digital technologies. They highlighted the
need for practical skillsin simulated training so that the future
workforce will be able to apply their digital health knowledge
and skillsin practice. Itiscritical toinvestin adigitally enabled
nursing workforce during undergraduate education. This was
highlighted by participant P2.

An investment in enabling that particular profession
to bedigitally enabled isimportant because it assists
in dealing with the geographic divide. It allows
organizations to have confidence that there's access
to health care in a timely manner. For example,
improved responses to emergencies and quick access
to clinical data for diagnosis. It also allows us to
understand the level of service delivery needs of that
population when there's a public health emergency
and or a burden of chronic. [Participant P2]

The nurse representativesin the digital health market had similar
expectations to those of the clinical nurse group, emphasizing
training of detailed content of digital health and improvement
of practical skills. A multidisciplinary approachinusing digital
health was outlined by participant V1 asacritical training need
for nursing students.

WE're in a space where we need to bridge the gap
between the different professions that we're not just
talking to other health professionals, we'retalking to
scientists across a very wide variety of topics and be
able to transfer, to actually communicate the patient
experience to a mathematician that this transates

https://nursing.jmir.org/2023/1/e46819

later into a solution that will be applied to the patient.
[Participant V1]

Discussion

Principal Findings

The pandemic brought an unprecedented shift in digital health
adoption. Health care organizations began to implement various
technologies to help increase the speed of clinical workflows.
However, theinterview findings showed that most of theclinical
nurse participants did not have comprehensive knowledge of
the functionality of digital health tools and applications used in
their health care settings. They were also not comprehensively
involved in digital health implementation processes to fully
understand the facilitators and obstacles to efficient use of the
technologies. The lack of systematic policies and procedures
for digital health evaluation not only makes nurses passive users
of the technologies but also prohibits athorough understanding
of sociotechnical issues that need improvements within the
nursing workflow [29]. The fast-growing digital health market
requires prompt changes in policies to adopt the technologies
in health care.

All of the participants indicated that the pandemic interrupted
the move from face-to-face care to virtual care, and many staff
did not have formal training to cope with these changes.
Moreover, most clinical nurses said that they received training
from a colleague who had learned it previously instead of
receiving formal training. The interviews identified a lack of
leadership roles like chief nursing information/informatics
officers who can be actively involved in digital health
implementation. These professionals can have a pivotal rolein
coordinating the team and providing necessary training.
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Nurses mainly used digital health technologies during the
pandemic for virtual communication with patients and other
professionals, remote monitoring of patients with either
COVID-19 symptoms or chronic diseases, and training. A study
by Isidori et al [9] found similar usage of digital health among
nurses in a literature review with a 10-year timeframe that
included studies conducted during the pandemic. Nurses
experienced difficulties in nursing tasks and workflows when
moving from one health care setting to another, where digital
health maturity varies.

Gapsin the Nursing Workforce's Involvement in the
Digital Health Pipeline

This study intended to explore the experiences of nurses
involvedin digital health design, development, implementation,
use, evaluation, regulation, and policy making. Thefindingsin
Table 2 showed that the participants expressed sociotechnical
challenges during the implementation and use of digital health
technologiesin nursing practice, with no indication of thedesign
or development of such technologies requiring modification
from their perspectives, which might not have been the core
priorities for health care organizations during the pandemic.
However, even before the pandemic, there was a lack of
evaluation processesin health care settings, which, if conducted,
would have revealed more detail ed i ssues that can be considered
by digital health technology vendors.

A study showed that devices designed and devel oped without
nurses’ inputs negatively impacted nursing workflow and patient
safety [36]. Thelack of appropriate leadership and internal and
external policiesondigital health evaluation in nursing practice
to provideinsightsfor design or devel opment improvement was
reported in this study as amajor barrier to nurses' engagement
in the effective use of these initiatives. Technology developers
and implementers need to understand the complexity of care
processes within the nursing practice. Nurses as end users have
avita roleinfacilitating ashared understanding. Thishighlights
the need for the involvement of nurses in the design and
development to capture their experiences and insightsinto how
the technology will respond to their real-world practice needs
[37]. This could be leveraged by a strong nursing leadership to
shift the organizational culture and provide collaborative work
to enable nursesto actively engagein the digital health pipeline
and create afeedback |oop to facilitate collaboration and provide
opportunities to hear nurses’ concerns regarding technology
usability [38,39]. Design, devel opment, and implementation of
digital health without any input from nurses would lead to
i nefficient workload and burnout that might lead to unsafe care
delivery [40].

In general, among the groups of interviewees, the group of
clinica nurses expressed the dightest awareness and
involvement of digital health interventions in their health care
settings. Their knowledge was limited to the technologies used
in their department and not in other nursing practices within
their care settings. Nurses might have the knowledge needed to
improve the application of digital health technologies, but this

Livesay et a

research showed that they are not involved in the evaluation.
Owing to the lack of an assessment, there is no input to return
to the vendor for redesigning or improving the development or
co-design strategies with nurses [36].

Implicationsfor Nursing Digital Health Competencies

The current nursing curricula lack comprehensive informatics
and digital health content about all aspects of the digital health
technology lifecycle, which prevents nurses from keeping up
with the digital transformation [41,42]. This study showed that
most of the clinical nursing groups perceived a lack of
competency in digital health. The participants were asked about
their expectations of digital health competencies ranging from
basic skills, such as only awareness of digital health concepts
or theoretical knowledge, to advanced skills, such as practical
skills and evaluation. However, their responses were generic
and without detailed specifications. Content beyond digital
documentation was suggested to familiarize nurses further with
the technical functionality and ability for interpretation. To
ensure that the nurse workforce contributes to shaping the future
of digital transformation, nursing education must embrace
related content, and the nursing curricula should be updated to
reflect contemporary nursing informatics practices [43].

Comparison With Prior Work

Several qualitative studies have been published since the
beginning of the pandemic, and they explored the impact of
digital health implementation on nursing practice [29,44-46].
Some studies have discussed telehealth and virtua care
interventions in general with less focus on nurses. This study
is the first of its kind in Australia to investigate the
sociotechnical issues in the digital health pipeline that impact
nursing performance, and it involved 5 groups of nurses across
the country.

Limitations

The main limitation of this study was the lack of diversity in
the geography of the participants from across the country. In
addition, this research was conducted in the second year of a
pandemic during a time of significant workforce shortage and
high clinical demand. It isassumed that these factorsinfluenced
the ability to recruit nurse professionals for this study.

Conclusions

Theriseof digital health adoption and usein health care settings
through the proliferation of various technologiesis an essential
shift brought on by the pandemic. Thisinterview study explored
the level of involvement of nurses and the sociotechnical
challenges they face in the digital health pipeline. There is a
lack of knowledge, engagement, policies, leadership, and
training that has led to various challenges in nursing digital
health practice. Future work can dive deeper into the
sociotechnical issues for different technologies to provide
insights for co-designing tools with nurses, which can meet
their needs and provide safe and quality care, and the curricula
can be revised to increase digital health competencies in the
emerging nursing workforce.
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Abstract

Background: Documentation tasks comprise alarge percentage of nurses’ workloads. Nursing records were partially based on
a report from the patient. However, it is not a verbatim transcription of the patient's complaints but a type of medical record.
Therefore, to reduce the time spent on nursing documentation, it is necessary to assist in the appropriate conversion or citation
of patient reports to professional records. However, few studies have been conducted on systems for capturing patient reportsin
electronic medical records. In addition, there have been no reports on whether such a system reduces the time spent on nursing
documentation.

Objective: This study aims to develop a patient self-reporting system that appropriately converts data to nursing records and
evaluate its effect on reducing the documenting burden for nurses.

Methods: An electronic medical record—connected questionnaire and a preadmission nursing questionnaire were administered.
The questionnaire responses entered by the patients were quoted in the patient profile for inpatient assessment in the nursing
system. To clarify its efficacy, this study examined whether the use of the electronic questionnaire system saved the nurses’ time
entering the patient profile admitted between August and December 2022. It also surveyed the usability of the electronic
guestionnaire between April and December 2022.

Results. A total of 3111 (78%) patients reported that they answered the electronic medical questionnaire by themselves. Of
them, 2715 (88%) felt it was easy to use and 2604 (85%) were willing to use it again. The electronic questionnaire was used in
1326 of 2425 admission cases (use group). The input time for the patient profile was significantly shorter in the use group than
in the no-use group (P<.001). Stratified analyses showed that in the internal medicine wards and in patients with dependent
activities of daily living, nurses took 13%-18% (1.3 to 2 minutes) less time to enter patient profiles within the use group (both
P<.001), even though there was no difference in the amount of information. By contrast, in the surgical wards and in the patients
with independent activities of daily living, there was no difference in the time to entry (P=.50 and P=.20, respectively), but there
was a greater amount of information in the use group.
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Conclusions: The study developed and implemented a system in which self-reported patient data were captured in the hospital
information network and quoted in the nursing system. This system contributes to improving the efficiency of nurses’ task

recordings.

(JMIR Nursing 2023;6:€51303) doi:10.2196/51303

KEYWORDS

nursing system; electronic questionnaire; electronic medical record; medical informatics, EMR; medical records; EHR; health
record; health records; nursing; documentation; documenting; usability; self-reported; patient data; questionnaires; dataconversion;
nursing record; nursing records; data capture; information system; information systems

Introduction

Nurses perform various tasks such as direct care of patients,
patient-family relations, documentation, preparation of
medications, and meetings, and documentation of electronic
health records (EHRs) accounts for as much as 13%-25% of
their total work time [1-3]. In general, nurses are required to
create records and documents for each patient on the day of
admission. Estimations of the contribution to a reduction in
documentation time by EHR or computational order vary by
study [4,5]. In recent years, there have been some reports on
initiatives using new technologies, such as voice recognition;
however, they are still in the prepractical stage or have only
been demonstrated on asmall scale[6,7]. In addition, al these
reports are of devices on the provider's side and do not involve
patients to reduce the recording time for nurses.

Nursing records contain extensive patient information. When
patients are scheduled for inpatient care, they are asked to
complete apaper questionnaire on awide range of activities of
daily living (ADL) and habitats. The nursein charge, sometimes
supplementing the patient's responses by interviewing in person,
performs a comprehensive nursing assessment of the inpatient,
which consists of ADL, instrumental activities of daily living,
use of assistive devices and braces, dietary restrictions, appetite,
weight change, bedsores, skin disorders, drinking habits, and
smoking habits. These assessments areregistered in the nursing
system as part of the patient profile.

Any report on the status of a patient’s health condition that
comes directly from the patient without interpretation of the
patient’s response by a clinician or anyone else is called a
patient-reported outcome (PRO) [8]. Questionnaires answered
by the patients were also considered a type of PROs. In recent
years, PROs have been increasingly collected using electronic
devices and are now called as electronic PROs [9]. The
integration of PROsinto EHRsisdifficult [10]; thus, there have
been few attempts to integrate PROs into EHR [11-13]. In

https://nursing.jmir.org/2023/1/€51303

particular, in Japan, the situation is more difficult because
electronic medical records (EMRs) in hospitals are usually on
premise and external connectivity is considerably limited.
Furthermore, extant reports have not clarified whether the
integration can improve the workflow of health care providers.
First, although they would be based on patient reports, nursing
records are atype of clinical professional record. They are not
a verbatim transcription of the patient's complaints. In other
words, it is not sufficient to import PROs into the EHR.
Appropriate mapping and conversion are required.

In this context, this study developed a novel system in which
patient responses to electronic questionnaires are securely
captured in the EHR and quoted in the forms of the nursing
system in the EMR; it examined whether this system would
reduce the time nurses spend completing patient profilesin the
nursing system.

Methods

Overview

This study aimed to enable nurses to complete patient profiles
with minimal recording work. An overview of this process is
shown in Figure 1. The patient profile is one of the nursing
records; it isacomprehensive nursing assessment of an inpatient
consisting of 77 forms. Conventionally, patients are asked to
compl ete paper-based questionnaires. Subsequently, the nurses
interviewed the patients for moreinformation. Finally, the nurse
transcribed al datainto a patient profile. Using our new method,
the patient first responds to an EMR-connected questionnaire.
The patient response data are stored on the EMR server and
guoted in the corresponding forms of the patient profile in a
predefined manner (Intelligent Quotation). Thus, nurses do not
need to transcribe patient response data manually. Consequently,
the nurse can complete the patient profile by interviewing the
patient and completing the remaining parts of the form. The
system was implemented using a preadmission nursing
guestionnaire. The details of this process are described below.
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Figure 1. Overview. (A) Conventionaly, the patient profile is typically completed as follows: (1) patients fill out a paper questionnaire, (2) nurses
interview a patient for more information, (3) nurses manually transcribe the patient profile, and (4) the patient profile is completed. (B) In our new
method, the patient profile istypically completed as follows: (1) patients answered an EM R-connected questionnaire, (2) the response data are mapped
to the corresponding forms of the patient profile in a predefined manner, which is called Intelligent Quotation, (3) nursesinterview the patient for more

information and fill in the remaining, and (4) the patient profile is completed. The “1Q” icon indicates the items for which data are quoted from the
EM R-connected questionnaire. EMR: electronic medical record.

A. Conventional method

1. Patients fill out a 2. Nurses interview 3. Nurses manually 4. Patient profile is
paper questionnaire. patients to get more transcribe on patient completed.
details. profile.
+ Do you have toothaches? + Do you have toothaches? Tooth problems
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B. Our new method

1. Patients answer 2. The response data 3. Nurses interview 4. Patient profile is
EMR-connected are quoted in the patients to get more completed.
questionnaire. patient profile. details and fill in the

(Intelligent Quotation) remaining.
- Do you have toothaches? | Tooth problems | Tooth problems | Toath problems
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. . connected to the hospital information system (HIS) network.
EMR-Connected Questionnaire System The patient response data were directly transmitted to the HIS
guestionnaire server in the HIS network. Outside the HIS
network, patients can answer the questionnaire viathe internet
using their smartphones or tablets (Outside-HIS use).

A web app, EMR-connected questionnaire, was developed and
implemented (Figure 2), and patients can answer the
guestionnaire anywhere using tablets or smartphones. Generally,
patients respond to a questionnaire using a hospital tablet
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Figure 2. Overall view of EMR-connected questionnaire system. Patients answer electronic questionnaires inside and outside the HIS network, and
the data are securely stored within the HIS network and in the EMR servers. EMR: electronic medical record; HIS: hospital information system.
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The questionnaire contents were registered in advance using
the HIS Questionnaire Server. A uniqueidentifier and URL are
generated each time a medical provider specifies the target
patient and questionnaire to be used in the Questionnaire
Manager App. They did not contain patients identifying
information. They were registered in the URL Management
Table in the HIS Questionnaire Server. A QR code with an
embedded URL was issued, and when it was scanned by a
hospital tablet, the questionnaire content was displayed. The
patients answered the questionnaire, and the response datawere
sent directly to the HIS Questionnaire Server. After the medical
provider checks for completeness using the Questionnaire
Manager App, the data are registered in the EMR Template
Database.

The data flow of Outside-HIS use differs partially from that of
HIS Use in ensuring a secure transmission function to acquire
patient questionnaire responses. The questionnaire content was
registered in advance using the HIS/Outside-HI S Questionnaire
Server. Aswith HIS Use, an identifier and URL are generated
each time a provider specifies the target patient and
guestionnaire to be used in the Questionnaire Manager App.
Theidentifier and URL were written to the URL Management
Table on the HIS and the Outside-HIS Questionnaire Servers.
However, for privacy protection, patient information was not
included in the URL Management Table on the Outside-HIS
Questionnaire Server. A QR code with an embedded URL was
issued and printed onto the patient. When a patient scans a QR
code with their smartphone at home or elsewhere, the content
isdisplayed. The patients answered the questionnaire, and their
response data were transmitted through the firewall to the
Outside-HIS Questionnaire Server. For security reasons,
firewalls do not accept external connections. Response data
from the Outside-HIS Questionnaire Server were transmitted
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into the HIS Questionnaire Server. Subsequently, the data file
was removed from the Outside-HIS Questionnaire Server.
Patient information was assigned by referring to a URL
Management Table. The subsequent process was the same as
that for HIS Use.

Through these processes, the patients’ questionnaire response
data were stored as XML in the EMR Template Database. The
stored data can be further quoted for applications such asnursing
systems and progress notes in the EMR [14].

Preadmission Nursing Questionnaire

The contents of the electronic medical questionnaire were
created arbitrarily according to the intended use. The study had
aready implemented a system for the preadmission nursing
questionnaire. One of the researchers of this study, aregistered
nurse, selected items from the patient profile, that were easy for
patientsto answer using electronic devices, converted theminto
patient-friendly wording, and drafted the questionnaire. Further
discussions with the nursing staff led to brushing up on the
preadmission nursing questionnaire. It consists of 15 questions
regarding ADLs (seeing, hearing, walking, changing clothes,
bathing, toileting, etc), weight change, dietary restrictions,
drinking habits, and smoking habits. As the items in the
guestionnaire change depending on the answers, the patient may
be asked to respond to another layer of detailed questions.
Patients answered a minimum of 15 items and a maximum of
53. Most questions were single- or multiple choice questions.
Some items, such as the amount of weight change, were
answered by entering numbers on the screen using the keypad.
The patients could answer the questionnaire in the hospital or
at home as per their preference.
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Intelligent Quotation of Questionnaire Response Data
in Patient Profiles

Hospital nurses performed acomprehensive nursing assessment
of the inpatients based on Gordon's Functional Health Patterns
[15]. The assessment is registered in the nursing system as a
patient profile using single choice, multiple choice, or text-entry
forms. The patient profile comprised 77 sections including
health perception/health management, nutrition, elimination,
physical activity and exercise, seep and rest, cognition and
perception, self-perception and self-concept, role and
relationship, sexuality and reproduction, coping or stress
tolerance, and values and beliefs (see Table S1 in Multimedia
Appendix 1). Assessment items in each section were added
depending on the patient.

As mentioned above, when a patient answers an electronic
guestionnaire, the data are stored in an EMR database. When
the nurse creates a patient profile, the application is launched
with the patient's response data already mapped to some of the
corresponding templates of the forms that create the patient
profile. In the mapping, the following well-designed methods
were used to ensure that the patient self-reportswere accurately

Kodama et al

reflected in the nursing records. Thus, nurses could fill in the
remaining portions and, if necessary, correct the mapped data.
In 20 of the 77 sections, the patient response data were quoted
to agreater or lesser extent using the foll owing techniques: from
the perspective of Gordon’s functional health patterns, quotes
were set up in 5 of the 11 patterns. health perception or
management, elimination, physical activities or exercise,
nutrition or metabolism, and cognition or perception. No
guotations were provided for the remaining 6 patterns. sleep
and rest, self-perception and self-concept, role and relationships,
sexuality and reproduction, coping or stresstolerance, or values
and beliefs.

Converting to Medical Terminology and Aggregation
of Information

The electronic questionnaire was patient oriented and contained
redundant patient expressions. These were appropriately mapped
to the corresponding medical terms in the nursing system
(Textbox 1). The nursing system also gathered information by
integrating the responses to severa questions in the
guestionnaire (Figure 3).

Textbox 1. Expression in the electronic medical record-connected questionnaire and corresponding terminology in the patient profile on the nursing
system. Redundant expressions for patients in the electronic medical record-connected questionnaire are converted to appropriate terminology in the

patient profile on the nursing system.

Electronic medical record—connected questionnaire
o |candoit myself

« | cando it with someone's assistance

o | cannot do it myself

« Doyou havetrouble hearing in your daily life?

. Haveleg weakness

«  Told by adoctor not to put weight on either leg

«  Spend most of my time on the bed

Patient profilein the nursing system
«  Independent

« Needshelp

o Unable

«  Hearing impairment

o Lower extremity weakness

«  Weight-bearing restriction

« Activity intolerance
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Figure 3. Gathering information. (A) In the EMR-connected Questionnaire, a patient answers the questions sequentially. (B) The response data are
mapped to the corresponding items in the patient profile of the nursing system. Some responses are combined into one. “Comment” is also generated
by integrating the answers to the two questions, whether and when they have difficulties even with assistive devices. EMR: electronic medical record.

A. EMR-connected questionnaire

Do you have trouble seeing in your daily life?

- Do you use an assistive device(s)?

| Magnifying glass |
[ Contacts ]

+ Does the use of assistive device relieve
your difficulties?

OVes I
- In which situation do you need help?

| Eating )

| Walking ]

| Bathing ]
Calculation

Patient responses to electronic questionnaires can be used to
calculatetheclinically relevant indicatorsin the nursing system.
For example, smoking duration can be cal culated from patients
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B. Patient profile in nursing system

Visual impairment

* Yes No

Seeing aids

v Eyeglasses Magnifying glass

Contacts

Experience some difficulties in
dressing even with assistive
device

Comments

answers regarding the age at which they started smoking and
the age at which they quit smoking. The amount of alcohol
intake per day and alcohol units (20 g of alcohol is defined as
1 unitin Japan) can al so be calculated from the patients’ answers
regarding their drinking habits (Figure 4).
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Figure4. Calculation. (A) In the EMR-connected questionnaire, a patient answers the details about their drinking habits. (B) In the patient profile, the
amount and units of alcohol intake are automatically calculated based on the patient’s answer. For beer, pure alcohol is calculated by the equation:
volume of canxnumber of cansx0.8x0.05. One unit of alcohol is equal to 20 g of pure alcohol. EMR: electronic medical record.

A. EMR-connected questionnaire

Do you drink?

[ONO HOUsed to ]

+ How many years do you drink?

years

+ How often do you drink?

| Less than once a week |
| 1~2 times a week J
| 3~4 times a week )
5 )

~6 times a week
Every day

- What kind and how much alcohol do you drink?

Beer [ Sake ]
{ Whisky } [ Wine ]
| Whisky and soda | | Others J
---- Beer
In which size can and how many do
you drink ?

350mL Can 500mL Can
cans/day

Combination of Quotation and Direct Interview

Given that el ectronic questionnaires were answered using tablets
or smartphones, they were not suitable for patients to answer
in detail using text input. For some assessment items, the
patients first answered the electronic questionnaire's multiple
choice questions, and the responses were quoted in the nursing

B. Patient profile in nursing system

Drinking habit

* Current Never Former
Duration 25 years
Frequency ~1/w 1~2/w
3~4/w 5~6/w
* Every day
Details v Beer Sake
Whisky Wine
Whisky and soda
Others
---- Beer
Size: * 350mL 500mL
Amount: | 2 cans/day

Alcohol intake: | 28 g/day of pure alcohol

1.4 Units of alcohol

system. However, further details are lacking in this regard.
Therefore, the nurse conducted a focused interview to obtain
details that should be registered in the patient profile (Figure
5). Thus, the patient profile was efficiently completed by
combining the quotations of the questionnaire response data
and the nurses’ interviews.

Figure5. Combination of quotation and direct interview. (A) In the EM R-connected questionnaire, a patient answers what dietary restriction they have.
Inthisexample, calorie, protein, and others are chosen. (B) In the patient profile, atextbox for manual typing appears according to the patient’s response.
In this example, text boxes for calories, protein, and others appeared. Details are filled in the boxes after nurses conduct a focused interview with the
patient. EMR: electronic medical record.

A. EMR-connected questionnaire B. Patient profile in nursing system

Which dietary restrictions are you instructed to Dietary restrictions

follow?
calorie . H Calorie intake is limited to 2400 kcal/day

| Calorie Calorie | olere make e im

| Salt ]
- Protein intake is limited to 7g/day due to her

| Protein === Protein | [ inction.

| Potassium ]

A . She should avoid taking grapefruit juice
[ IOd'ne ] Others because she takes calcium channel blockers.
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Usability Assessment

Usability was measured according to criteriadefined by the ISO
(International Organization for Standardization) 9241-11
standard [16]. A survey was administered to patients who
completed an el ectronic medical questionnaire. The effectiveness
was evaluated based on whether the patients answered the
medical questions. Regarding satisfaction, the patientsrated the
ease of entry and their willingness to use the system again on
a 5-point scale. Patient attributes such as age and sex were
extracted from the EMR.

Contribution to Reduction of Input Timefor Patient
Profiles

The time nurses spent on the day of admission, as well as the
following day entering the comprehensive inpatient assessment
into the nursing system (input time), was calculated using the
operation logs of the EMR system for cases with scheduled
admissionsfrom August to December 2022. Patients previously
admitted to the hospital were excluded from the study. Thetotal
time was calculated when the nurse created the patient profile
in several small steps. Nurses EMR tasks are sometimes
interrupted by other priority events, leading to task switching
[17]. If anurse wasin the middle of entering the patient profile
and left without saving it or logging out, the input time may
have been overestimated. Therefore, input times 3 times greater
than the mean by SD were considered outliers and excluded
fromthe analysis. However, the study also conducted an analysis
that did not exclude outliers and discussed them in the
supplementary text. Patient attributes such as age and sex were
extracted from the EMR.

Patients were divided into 2 groups according to whether they
had completed a preadmission el ectronic questionnaire. Between
the 2 groups, the number of single and multiple-choice questions
and characteristics entered into the comprehensive inpatient
assessment and the patient’s profile, such as age, sex, cognitive
impairment, and admission ward category, were analyzed.
Cognitive impairment was collected from diagnosis procedure
combination data[18]. Patient ADL on admission and prolonged
hospitalization were also included in the analysis as indicators
of case complexity. The bedriddenness rank is areliable ADL
scale scored by medical professionals[19]. It consists of 4 major
categories: J, A, B, and C (J being independent and A, B, and
C indicating less independence in that order). In this study,
category Jwas defined asindependent ADL and the otherswere
dependent ADL. A prolonged hospital stay was defined as a
case in which its hospital stay exceeded period 2, that is, the
average hospital stay under the diagnosi s procedure combination
code [18]. Moreover, “years working in nursing” and “EMR
use duration > 3 years’ were also analyzed.

https://nursing.jmir.org/2023/1/€51303
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Ethical Consider ations

This study conformed to the ethical guidelines outlined in the
Declaration of Helsinki. The study protocol was approved by
the Ethical Review Board at Osaka University Hospital (20247).
All patients in the effectiveness and satisfaction assessments
were given an adequate explanation and provided their informed
consent electronicaly. In the efficacy assessment, individual
consent was waived with the permission of the ethics committee;
however, participants were given the right to veto consent by
opting out.

Statistical Analysis

R (version 4.2.2; R Foundation) was used for the statistical
analysis. Continuous variables were expressed as medians and
quartiles, and categorica variables were expressed as
frequencies and proportions (%). The Wilcoxon rank-sum test
was used to test continuous variables, and the Pearson chi-square
test was used to test -categorica variables. The
Cochran-Armitage test was used to test the trends of the
proportions.

Results

Usability Assessment

Responses were obtained from 4083 patients scheduled for
hospitalization between April and December 2022 who agreed
to participate in a usability survey. They had a median age of
60 years; 2073 (51%) were men, and 3613 (92%) were daily
users of smartphones, tablets, or personal computers. Of all
patients, 3111 (78%) completed the electronic medica
guestionnaire by themselves. Factors associated with patients
requiring assi stance compl eting the questionnaire were not being
comfortable using digital devices (P<.001) and patient's age
(responses by proxy aged <20 years and in their 20s, 30s, 40s,
50s, 60s, 70s, and =80 years were n=407, 80%; n=18, 10%;
n=9, 4%; n=15, 3%; n=27, 4%; n=55, 8%; n=187, 20%; and
n=183, 49%, respectively; P<.001). When patients did not
respond, their parents responded on their behalf for patients
younger than 20 years and their children for those older than
70 years. Proxy respondents consisted of parents (n=398, 98%)
for patients younger than 20 years and children (n=231, 62%)
and spouses (n=79, 21%) for those older than 70 years. Of the
patients who answered the el ectroni ¢ questionnaire themsel ves,
2715 (88%) gave a score of 4 or 5 for ease of entry, and 2604
(85%) gave a score of 4 or 5 for their willingness to use it in
the future (Table 1). Factors associated with patients who
reported an ease of entry score of 3 or less were being an older
adult (P<.001) and not being habituated to using digital devices
(P<.001).
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Table 1. Surveys on ease of entry and willingness to use again for patients who answered the questionnaire themselves®.

Score Ease of entry, n (%) Willing to useit again, n (%)
5 2020 (66) 1982 (65)

4 695 (23) 622 (20)

3 304 (9.9) 348 (11)

2 21(1) 60 (2)

1 32(1) 31(1)

85 is the highest score and 1 is the lowest score.

Contribution to the Reduction of Input Time for
Patient Profiles

Of the 2425 cases, 57 were excluded from the analysis because
theinput time was an outlier. Of the remaining 2368 cases, 1287
were in the use group and 1081 were in the no-use group; the
use group had a shorter input time, more multiple choice
guestions, and more text-entry questions with more characters
entered than the no-use group (Table 2). Therewas no difference
in age, sex, prolonged hospital stay, or cognitive impairment
between the 2 groups, but there was a difference in the
admission ward and patient ADL. Subsequently, a stratified
analysis was performed according to the admission ward and
patient ADL. In the analysis by admission wards (Table 3),
therewas no differencein the number of questionsor characters
in the patient profile between the 2 groups in the interna

medicine ward. Nonetheless, the use group took less time (2
minutes, 18%) to complete the profile than the no-use group.
By contrast, in the surgical wards, there was no difference in
theinput time between the 2 groups, but the number of questions
and characters in the patient profiles created by the use group
was greater than those in the no-use group. In the analysis by
patient ADL (Table4), therewasno differencein theinput time
in the patient with independent ADL, but the number of
guestions and the number of characters in the patient profiles
created by the use group was greater. Conversely, in the patient
with dependent ADL, the use group took comparatively less
time (1.3 minutes, 13%) to complete the patient profile. An
analysis using al measurements without excluding outliersin
the input time was al so performed, and the results were similar
(Tables S2-S4 in Multimedia Appendix 1).

Table 2. Timerequired for nurses to enter patient datain the nursing system.

Characteristic Use group (n=1287) No-use group (n=1081) P value
Patient age (year), median (IQR) 58 (41-73) 56 (33-73) 14
Patient sex (male), n (%) 592 (46) 489 (45) 71
Independent ADL2 n (%) 885 (84) 703 (74) <.001
Prolonged hospita stay, n (%) 666 (54) 527 (52) 37
Cognitive impairment, n (%) 89 (6.9) 82 (7.6) .54
Single-choice items registered, median (IQR) 56 (50-63) 56 (50-63) .25
Multiple choice items registered, median (IQR) 16 (12-20) 15 (11-19) .03
Sum of characters entered, median (IQR) 237 (152-353) 208 (139-299) <.001
Input time (minutes), median (IQR) 9.4 (6.2-15.0) 10.1 (6.6-16.7) .007
Ward, n (%) <.001
Internal medicine 593 (46) 266 (25) N/AP
Surgery 694 (54) 815 (75) N/A
Years working in nursing, median (IQR) 4.7 (2.4-12.4) 4.6 (2.2-10.6) .26
EMR® use duration > 3 years, n (%) 834 (69) 690 (64) 62

8ADL: activities of daily living.
BN/A: not available.
®EMR: electronic medical record.
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Table 3. Timerequired for nurses to enter patient datain the nursing system stratified by the patient wards.
Characteristic Use group No-use group P value
Internal medicine, median (IQR)
Single-choice items registered 55 (49-63) 54 (49-63) .78
Multiple choice items registered 15 (12-19) 15 (11-19) 49
Sum of characters entered 222 (144-331) 216 (122-332) 27
Input time (minutes) 8.9 (6.0-14.6) 10.9(7.1-19.0) <.001
Surgery, median (IQR)
Single-choice items registered 56 (50-64) 57 (51-64) A7
Multiple choice items registered 16 (12-20) 15 (11-19) .01
Sum of characters entered 253 (163-368) 208 (143-288) <.001
Input time (minutes) 9.7 (6.4-15.5) 10.0 (6.6-16.2) .50
Table 4. Timerequired for nurses to enter patient datain the nursing system stratified by the patients' activities of daily living.
Characteristic Use group No-use group P value
Independent ADL?, median (IQR)
Single-choice items registered 56 (50-63) 56 (51-64) .33
Multiple-choice items registered 16 (12-20) 15 (11-19) .01
Sum of characters entered 243 (160-353) 201 (138-272) <.001
Input time (minutes) 9.5(6.4-15.0) 10.0 (6.5-16.5) .20
Dependent ADL, median (IQR)
Single-choice items registered 54 (48-61) 54 (48-62) .53
Multiple-choice items registered 14 (10-19) 15 (10-19) .89
Sum of characters entered 232 (135-337) 234 (131-361) .82
Input time (minutes) 9.1(5.8-13.0) 10.4 (6.6-18.0) .006

8ADL: activities of daily living.

Discussion

Principal Results

This study devel oped an EM R-connected questionnaire system
inwhich patients could answer el ectronic questionnairesinside
and outside the HIS network, and the questionnaire response
data were transmitted securely to the EMR servers. It aso
developed an intelligent quotation of the response data in the
nursing system. Furthermore, most importantly, it demonstrated
that these systems could reduce documentation time for nurses.

Nursing recordsinclude various patient assessments, vital signs,
and nursing care records. This study focused on patient
assessments at the time of admission. Overall, the study showed
that quoting responsesto el ectronic questionnaires reduced input
time (Table 2). However, the content and volume of patient
assessments may vary depending on diseases and patient ADL.
Therefore, stratified analyses were performed. In the analyses
of theinternal medicineward and patientswith dependent ADL,
there was no difference in the amount of information in the
patient profiles generated by the 2 groups, that is, the number
of itemsfilled and the sum of charactersentered in thetext. The
input time was 1.3-2 minutes shorter in the use group. Thus, if

https://nursing.jmir.org/2023/1/€51303

the volume of patient profiles created is the same, a quotation
from the el ectronic questionnaire responsein the patient profile
would save 13%-18% (1.3-2 minutes) of the time. In terms of
nurses overall recording time, a reduction of 1 or 2 minutes
may not be considered a significant impact. However, when
this system is expanded to other nursing assessments, time
savings can be expected. In the analyses of surgical wards and
patients with independent ADL, therewas no differencein input
time, but the number of characters entered was significantly
higher in the use group. This means that the quoting from the
electronic questionnaire response resulted in a more complete
description of the patient profile, despite the same amount of
time. It has been reported that the time spent using electronic
medical recordsis positively correlated with health care provider
burnout [20-22]. Consequently, reducing the time spent
documenting is meaningful. In addition, insufficient time for
documentation is reported to be an independent predictor of
burnout among nurses [23]. In light of this, it is significant for
patients and nurses that more comprehensive descriptions were
completed in the same amount of time, as observed in the
surgical wards and in the patientswith independent ADL inthis
study.
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In terms of the nurses workflow, there may be differences
between the use and no-use groups. In the no-use group, that
is, the conventional method using paper questionnaires, the
nurse typically receives the patient's completed questionnaire,
additionally interviews the patient and adds what they heard to
the questionnaire. Finally, the patient profile was launched on
the EMR terminal, and all information was transcribed
simultaneously. Conversely, in the use group, which used the
EMR-connected questionnaire, nurses typically reviewed the
patient profile that had already been partially filled out by
guotation at the bedside while simultaneously conducting
additional interviewswith the patient and entering the spot. The
input time measured in this study was the total time the patient
profile was run on the EMR terminal. Additionally, the time
spent interviewing patients while running the patient profile
was included. Consequently, the difference in input time
between the 2 groups might have been underestimated, although
the workflow may not have been constant for individual nurses
in either group.

Until now, there is a dearth of information regarding whether
the integration of PROs and EHRs improves the efficacy of
hospital operations. A randomized trial reported that collecting
PROsin clinical studiesusing the EHR portal savesresearchers
time compared to collecting them by telephone [24]; however,
it was a small-scale study and not conducted in the setting of
genera clinical practice. To the best of our knowledge, thisis
the first study to demonstrate, in adaily clinical setting and on
a large scale, that importing PROs into an HIS network and
quoting the datain anursing system could reduce documentation
time.

Among the sections comprising the patient profile, quotations
from the EM R-connected questionnaire were frequently set up
for those corresponding to the nutrition and metabolism,
elimination, cognition or perception, and physical activity or
exercise of Gordon's functional health pattern. These sections
included assessments of the patient's activities, mobility in daily
living, and sensory perception, such asvision or hearing. These
matters were easy for the patient to answer in the electronic
guestionnaire, as they could answer whether they could do it.
By contrast, quotations were not included in sections related to
self-perception or self-concept. These sections focused on
patients' understanding of their feeling and attitudes toward the
self. As patients do not usually have the opportunity to think
about these matters, it was considered appropriate to assess
them through direct conversations between the patient and nurse
rather than through an electronic questionnaire. In addition, no
guotes from the electronic interviews were set up in the form
of roles or relationships. These sections focus on the detail s of
the patient's family and the patient's involvement with them.
These matters were considered difficult to ask in an electronic
guestionnaire because private information could often be
included in the answers.

The series of systems in this study was realized using 2 chief
technologies. Thefirstisintelligent quotations. The PRO itself,
which is not subject to interpretation by others, is important.
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However, transcribing PROs verbatim, whether in nursing
records or progress notes, does not constitute medical records.
Medical professionals must understand, interpret, classify, and
supplement a patient's report from a professional perspective
before classifying it as amedical record. Intelligent quotations
make it possible to use data between documents of different
natures, ranging from patient-oriented questionnairesto nursing
records. Intelligent quotations will also play an important role
in incorporating real-world data and patient-generated health
data into medical and nursing records. This is because the
necessary clinical indicators in the EMR often differ from the
raw data provided by the patient, asin this study, in which the
amount of alcohol consumed and al cohol units were cal culated
from the type and number of alcoholic beverages reported by
the patient.

The other technology is the EMR-connected questionnaire
system. It focused on ensuring the protection of patients’ data
and security from access outside the hospital, which isaknown
concernin PRO and EHR integration [25]. The uniqueidentifier
and URL generated did not contain any personal information.
The Outside-HIS Questionnaire server did not include any
personally identifiable information. The patient questionnaire
data were obtained from the HIS Questionnaire server in the
HIS network and mapped to the hospital patient ID with the
generated uniqueidentifier. Thisallowsthe patient questionnaire
data generated outside the network to be securely integrated
into the EMR.

At present, the data captured in the HIS network are stored in
XML format. In the future, interoperability can be ensured by
adopting standards, such as the Health Level Seven Fast
Healthcare Interoperability Resources.

This EMR-connected questionnaire system not only improves
nurses workflow and enhances nursing records but can also be
used for nursing research in the future. Data can be efficiently
collected on outpatients before and after nursing intervention
and analyzed with EMR data.

Limitations

The study has severa limitations. It was a retrospective
single-center study. The patients were not randomly assigned
to use an electronic questionnaire or a traditional paper
guestionnaire. Thismay limit the generalizability of the findings.
Nevertheless, the system allows patients to securely use the
electronic questionnaire from both inside and outside the HIS
network. The findings of this study can contribute to reducing
nurses recording time.

Conclusions

The study developed and implemented a system in which
self-reported patient data were captured in EMR and quoted in
the nursing system. This study highlights that this system
contributed to reducing nurses recording time and enhanced
the content of records. The system is expected toimprove nurses
work efficiency and aid in clinical research without increasing
patients' burden.
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Abstract

Background: Persons with diabetes use continuous glucose monitoring (CGM) to self-manage their diabetes. Care partners
(CPs) frequently become involved in supporting persons with diabetes in the management of their diabetes. However, persons
with diabetes and CP dyads may require more communication and problem-solving skills regarding how to share and respond to
CGM data.

Objective: The purpose of this study was to describe the experiences of persons with diabetes and CPs who participated in the
Share “plus’ intervention, which addresses dyadic communication strategies, problem-solving, and action planning to promote
sharing of CGM data among the dyad.

Methods: Ten dyads participated in the Share “plus’ tel ehealth intervention. Participants were interviewed during and after the
Share “plus’ intervention. Thematic analysis was used to analyze interview data.

Results: During postsession interviews, dyads described feeling a sense of shared responsibility yet viewed the persons with
diabetes as ultimately responsible for the disease. Additionally, dyads shared that communication patterns improved and were
able to recogni ze the negative aspects of previously established communication patterns. Dyads reported communication focused
on hypoglycemia episodes while also differing in the frequency they reviewed CGM dataand set alerts. Overall, dyads expressed
positive reactions to the Share “plus’ intervention.

Conclusions: Share“plus’ was helpful in promoting positive CGM-related communi cation among dyads and encouraged more
CP support. CPs play an important role in supporting older adults with type 1 diabetes. Communication strategies help support
dyad involvement in CGM data sharing and self-management among persons with diabetes.

(IMIR Nursing 2023;6:e46627) doi:10.2196/46627

KEYWORDS

type 1 diabetes; continuous glucose monitoring; care partner; communication; data sharing; caregiver; caregiving; diabetes;
diabetic; type 1; glucose; dyad; communication; older adult; elder; telehealth; collaboration; insulin; endocrinology; endocrine;
self-efficacy; health education; insulin pump; tele; telehealth; hypoglycemia; hyperglycemia
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Introduction

Background

The prevalence of type 1 diabetes (T1D) is estimated to affect
up to 22 million individual s worldwide, with 1.6 million being
aged 60 years or older [1]. The life expectancy of people with
T1D has increased up to an additional 15 years, resulting in a
higher incidence of older adults living with the disease [2,3].
Older adults living with T1D often experience age-related
changes including increasing hypoglycemia accompanied by
hypoglycemia unawareness [4]. Severe hypoglycemiain older
adults can lead to loss of consciousness, seizures, fals, and
other complications such as myocardia infarction [5-7].
However, technology such as continuous glucose monitoring
(CGM) has recently been shown to be effective in reducing
hypoglycemia and hyperglycemia in older adults with T1D
[8,9]. Thus, the American Diabetes Association supports CGM
in older adults with diabetes [10], which has become
increasingly available to older adults after Medicare began
covering this technology in 2017 [11].

Care partners (CP; eg, spouse, adult child, and friend) often
want to be involved with the person with diabetes. Newer CGM
apps that allow for glucose data sharing have the potentia to
facilitate the involvement of CPs in supporting persons with
diabetes. Datasharing apps allow CGM readingsand predictive
hypo- and hyperglycemia aerts to be displayed on a CP's
smartphone or smartwatch viaallowance from the primary user,
free with a compatible CGM device. In the Diabetes Attitudes
and Wishes Study, persons with diabetes reported a desire for
family members to be more involved in their diabetes [12].
However, in the second Diabetes Attitudes and Wishes Study
for family members living with a person with diabetes, family
members reported they frequently lacked an understanding of
how best to be involved while feeling burdened and distressed
about diabetes and were worried about hypoglycemia[13].

Although CGM with data sharing holds promise for involving
CPsin diabetes management, there are barriersto data sharing.
These include the persons with diabetes not wanting to include
others in their care, communication challenges between the
person with diabetes and their CP and difficulties setting up the
data sharing mobile apps. The challenges in communication
often reflect persons with diabetes and the CPs different
expectations regarding family involvement [14]. Persons with
diabetes frequently regard diabetes as “their own illness,”
whereas spouses view the illness as more shared [15,16]. Yet,
when a person with diabetes and their spouse share the same
appraisal that diabetes is “shared,” collaboration and support

https://nursing.jmir.org/2023/1/e46627
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are more frequent [16,17]. When the spouse sees the illness as
shared, thereisan increasein self-carein personswith diabetes,
likely by increasing their perceptions of greater emotional
support and decreasing critical communication [17,18].
However, older adults are more likely to perceive diabetes as a
shared condition than middle-aged adults[17]. Recent evidence
from acouples-based intervention for those with type 2 diabetes
[19] found that improving collaboration and communication
supported quality of life benefits, as the intervention resulted
in lower persons with diabetes and partner distress and higher
relationship satisfaction. For those with moderately elevated
glycated hemoglobin, the couples’ intervention led to improved
glycemic levels.

In response to these barriers, we developed a multifaceted
diabetes care and education intervention for older adults and
their CPs. The SHARE “plus’ intervention was delivered by
telehealth and consists of a dyadic appraisal of diabetes,
communi cation strategies, problem-solving strategies, and action
planning. An assessment of the overall feasibility of the SHARE
“plus’ intervention is described elsewhere [20]. However, the
rich interaction between dyads and the Diabetes Care and
Education Specialist (DCES) represented a key component of
the Share “plus’ intervention. The purpose of this manuscript
isto present findings from the dyadic conversations during the
Share “plus’ intervention and post intervention in an attempt
to highlight the importance of supporting dyad communication
during interventions targeting diabetes management.

Dyadic Coping M odel

The Dyadic Coping Model (DCM; Figure 1) posits that for
persons with a chronic illness, dyadic coping can hold benefits
for health outcomes, relationships, and the individual. Dyadic
coping occurs when oneindividual perceives a stressor (in this
case, diabetes) as“our” problem versus“my” or “your” problem
and activates a process of collaborative coping to address
stressors associated with diabetes [21]. Additionally, positive
relationship quality and satisfaction between the persons with
diabetes and CP can enhance self-management behaviors[22],
and visbility of support [23]. However, collaborative
involvement of the CP may be detrimental when the person
with diabetes views diabetes as only their illness to deal with
and does not consider its effects on the CP. In this study, the
DCM was used in the devel opment of dyadic education sessions
focused on promoting the value of a CP's collaborative
involvement in the glucose monitoring of aperson with diabetes
via CGM and addressing the importance of supportive and
unsupportive  behaviors. Moreover, the DCM-guided
organization of codes into categories during analysis.
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Figure 1. Dyadic coping process affected by Share “plus’ intervention. CP: care partner.
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Methods

Overview

This paper reports qualitative aspects from dyadic educational
sessions as part of alarger intervention, the Share “plus’ [20].
The Share “plus’ intervention provides training to dyads in
CGM communication and problem-solving and results in an
action plan. Share “plus’ includes evidence-based
communication strategies, such as motivational interviewing
questions, problem-solving, self-efficacy enhancement
strategies, and action planning [10,24-26]. Full description of
the Share“ plus” intervention and results are reported el sewhere
[27]. In this paper, we highlight participants’ experiences with
thedyad intervention sessionswith aDCES and postintervention
feedback shared during follow-up interviews.

Participants

Participants were recruited from an academic endocrinology
speciaty clinic and through social media flyers. Eligibility
criteriaincluded personswith diabetes who (1) aged =60 years,
(2) diagnosed with T1D, (3) naive to personal CGM use with
the Dexcom Follow app, (4) glycated hemoglobin 6%-12%
within the last 6 months, (5) able to read and write English, (6)
own a smartphone compatible with the Dexcom G6 CGM, and
(7) have aCP willing to participate. Personswith diabetes with
or without an insulin pump were included. The Montreal
Cognitive Assessment (MoCA) was used to screen participants
[28]. The MOCA was performed as the incidence of dementia
in persons with diabetes is more than 2 times that of people
without diabetes [29]. Thus, we wanted to avoid the inclusion
of individuals with moderate to severe dementia, as these
individuals might lack the ability to participate in sessions
targeting communication patterns. Persons with diabetes were
excluded if they had (1) a MoCA score of <18, (2) a life
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expectancy estimated at <1 year, (3) unstable recent
cardiovascular disease, significant malignancy, or other
conditions resulting in physical decline, (4) a history of visual
impairment that would hinder performing study procedures.
Inclusion criteriafor CPswere anyoneidentified by the persons
with diabetesand (1) willing to use the Follow App, (2) willing
to attend Share“plus’ intervention education sessions, (3) were
aged =18 years of age, (4) did not self-report cognitive
impairment, and (5) owned a smartphone compatible with
Dexcom Follow app. This study was conducted by telehealth
with dyadsin their own homes.

Data Collection: DCES-L ed Dyad Sessions

The DCES used evidence-based communication strategies, such
as motivational interviewing questions, problem-solving,
self-efficacy enhancement, and action planning. Motivational
interviewing questionswere used to hel p the dyadsidentify and
strengthen their personal motivation for data sharing in a
supportive conversation. For example, persons with diabetes
were asked, “On a scale of 1-10 how would you rate your
confidence in your ability to share your glucose numbers with
your partner” and then “tell me a little bit about why you did
not choose a higher score?’ CPs were then asked the same
questions. Several self-efficacy enhancing strategies were also
used such asrole modeling to describe the experiences of other
persons with diabetes and CP'sthat were similar. For example,
dyadswere asked how comfortable they felt about data sharing.
Exampleswere provided about how other personswith diabetes
have described the benefits of sharing their diabetes, such asan
increased sense of teamwork, support, quality of life, and
decreased diabetes-related burden. The barriers to sharing
glucose levels were also identified (eg, glucose levels are
private, personswith diabetes do not want to be judged). Verbal
persuasion was used to provide education about effective and
noneffective communication strategies. Past performance (eg,
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Mastery Experience) was also used to develop collaboration
and knowledge. For example, if aperson with diabetes reported
that they viewed diabetes as their own illness, the dyad was
asked to talk about something that they think of as shared such
as planning a trip. Problem-solving action plan strategies
included actionsto take for hyper- and hypoglycemiaand other
CGM-related settings. Dyads were also asked to review
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problems that came up from the previous diabetes care and
education session and generate sol utions and optionsthat might
work moving forward. Last, several stepsweretaken to develop
an action plan around agreed-upon communication strategies
and CGM with data sharing settings and actions to take for
hypo- and hyperglycemia (see Table 1).
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Table 1. Overview of Share “plus’ session topics and objectives.

Bristol et al

Session and topic

Approach

Objective

One
Shared appraisa

Communication

Problem-solving

Action planning

Two

Communication

Problem-solving

Action planning

Three

Communication

Problem-solving

Action planning

Persons with diabetes and CP* were asked to align themselves with 1 of 3
statements regarding their feelings about diabetes and its effects on their

CP

Persons with diabetes and CP rated their confidence on ascale of 1-10 re-

garding the sharing of blood glucose

Persons with diabetes were asked how they would feel about sharing their

low and high glucose levels
Discussed helpful and unhelpful language

Discussed problem-solving steps: identify the problem, find solutions, and

take action (when needed)

Identified concerns and willingness to problem solve the cause of low and

high glucose levels.

Identified alarm settings for persons with diabetes and CP
Agreed on how CP would contact the personswith diabetesfor out-of-range

blood glucose (call, text, etc)

Confirmed supportive language for out-of-range glucose levels

Reviewed problems with data sharing

Assessed if communication strategies were used
Interventionist chose 1 or 2 communication strategies to discuss after lis-

tening to problems with data sharing

Reviewed helpful and unhelpful interactions

Discussed frustrations with CGMP setting

Discussed CGM clarity data and impact of food on glucose levels

Agree on communication preferences around glucose levels and food

choices and timing

Confirmed problem-solving strategies around glucose levels
Encourage routine discussions of glucose trends

Reviewed problems with data sharing and communication between the

dyad

Assessed if communication strategies were used

Discussed CGM clarity dataand effects of lifestyle (exercise, stress, illness)

on glucose levels

Agree on communication preferences around glucose levels and lifestyle

behaviors

Confirmed problem-solving strategies around glucose levels
Encourage routine discussions of glucose trends with dyad using positive
communication and effective diabetes management strategies

To determine comfort level with data
sharing for the personswith diabetes and
their CP

To explore supportive and unsupportive
conversation strategies

To explore problem-solving of out-of-
range glucose levels

To set clear expectations around data
sharing

To further develop communication
strategies

To explore glucose patterns and develop
glucose management skillsregarding the
sharing of blood glucose levelsand food
choices

To set communication preferences and
to identify goals for dyadic problem
solving of glucose levels

To develop dyadic communication
strategies

To explore new problems about healthy
eating and to develop glucose pattern
management skills around exercise and
stress

To set communication preferences
around stress and exercise; to identify
goalsfor dyadic problem solving of glu-
cose levels

&CP: care partner.

PCGM: continuous glucose monitoring.

Postsession I ndividual Interviews

Immediately after completing the 12-week Share “plus’
sessions, dyads were invited to participate in individual
interviews. Interview questions addressed dyad experiences and
feedback regarding the Share “plus’ sessions. Dyads were
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interviewed separately on Zoom (Zoom Technologies), by a
trained research assistant and focused on using CGM, the Follow
App (Dexcom), and the Share “plus’ sessions.
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Rigor

Trustworthiness criteria from Lincoln and Guba [27] guided
the rigor of this study [30]. A semistructured interview guide
was used during the DCES dyad sessions and the
postintervention interviews. DCES dyad sessionsand interviews
were recorded, transcribed verbatim, and verified for accuracy.
AAB and NAA (lead authors) led the analysis as they have
extensive background and experience in qualitative research.
Team meetings were held where AAB, AG, DS, and NAA
discussed and shared thoughts, reactions, and perceptions that
emerged during data collection and analysis. Team members
engaged in reflexivity throughout the analysis process,
discussing previous experiences and personal perceptions that
emerged during coding and theme development. A written
record was maintained and comprised codes, definitions,
decisions, memos, field notes, and team communi cation during
the data collection and analysi s processes. Team mesetingswere
scheduled with the larger research team for feedback and input
into the developed codes and themes. All participants of the
Share “plus’ intervention participated in the DCES dyad
sessions and were invited to participate in the postintervention
interviews. All but one dyad agreed to participate in the
postintervention interviews.

Table 2. Selected sample of codebook.

Bristol et al

Ethics Approval

This study was approved by the University of Utah's
institutional review board (00114642). Informed consent was
obtained and participants were informed of their right to opt
out at any point of the study. Gift cards were given at the
beginning of the study and at day 10 and at the end of the study
for US $30 at each time point totaling US $90 for the person
with diabetes and US $90 for the care partner.

Analysis

Thematic analysis was used to develop major themes
representative of the participants' experiencesduring the DCES
dyad sessions and postintervention interviews [31,32]. Coding
followed 2 phases[33]. Phase 1 used inductive, open coding of
the first 3 diabetic dyad sessions and the postintervention
interviews and focused on describing behaviors outlined by
participants. From this phase, a codebook was developed (see
Table 2). During phase 2 of the analysis, team members AAB,
DS, and AG (used the codebook to code the preceding sessions
and Interview data. New codes continued to emerge and were
added to the codebook. Codes were then organized into themes
representing participants’ views of the key aspects of the Share
“plus’ intervention and influenced by concepts of coping and
appraisal from the DCM. Team members met weekly to review
coding and theme devel opment. Disagreements were discussed
until consensus and themes were reached.

Codes Illustrative quote Corresponding theme

Alarm sharing Ok, alerts go off, he knows, like when I’'m high or Sharing and monitoring glucose data
when I’'m low [persons with diabetes]

View of role Because we're married and we're together and I'm  Shared responsibility
concerned over whatever happens with him [CP]

I1Iness appraisal Itismy issue, but | know it affects others. Because  Independent appraisal of roles within

it actually impacts sometimes what | can do, you

dyads

know?...it's an inconvenience to me at times and be-
comes other peopl€’sinconvenience aswell [persons

with diabetes]

&CP: care partner.

Results

Overview

Ten dyads met the recruitment criteria, and 100% of them
completed the 3 Share “plus’ sessions. One dyad did not
complete the postintervention interview because of time
constraints but did complete the 3 sessions. Demographics of
the participants with diabetes and their CPs are listed in Table

https://nursing.jmir.org/2023/1/e46627

3. The participantswith diabetes, on average, were 66 (SD 4.78)
years of age, and CPs were dlightly younger (mean 62.8, SD
11.82 years). The sample was 100% White, and the majority
had college degrees. Only one dyad had a parent-child
relationship. MoCA scores were evaluated for all participants
with diabetes prior to enrolling in the study. All participants
had a MoCA score = 26 except 2 individuals; 1 person with
diabetes scored 25 and the other scored 22.
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Table 3. Demographics for participants with diabetes and CPs (N=20).
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Characteristics

Personswith diabetes (n=10; %) CP?(n=10; %)

Age (years), mean (SD)
Sex, n (%)

Female

Male

Prefer not to answer

White race, n (%)

Highest education, n (%)
Associate degree or some college
Bachelor degree
Graduate degree
High school Graduate or general educational development
Vocational or technical school

Employment status, n (%)
Disabled
Full-time
Part-time
Retired

Annual household income (US $)
<24,999
50,000 to 74,999
75,000 to 99,999
100,000 to 149,999
>150,000
Declined to answer

Type 1 diabetes
Diabetes duration (years), mean (SD)

Relationship to personswith diabetes
Child

Spouse

66.8 (4.78) 62.8 (11.82)
5 (50) 6 (60)
4 (40) 4 (40)
1(10) 0(0)
10 (100) 10 (100)
0(0) 1(10)
3(30) 2 (20)
5 (50) 5 (50)
1(10) 0(0)
1(10) 2 (20)
0(0) 1(10)
3(30) 6 (60)
0(0) 2 (20)
7 (70) 1(10)
0(0) 6 (60)
1(10) 1(10)
2(20) 2 (20)
3(30) 1(10)
4 (40) 1(10)
1(10) 4 (40)
10 (100) _b
24.9 (21.66) NJAC
N/A 1(10)
N/A 9 (90)

8CP: care partner.
PNot available.
°N/A: not applicable.

Results From DCES Dyad Session

Overview

Three themes developed representing experiences during the
DCES dyad sessionsinclude (1) independent appraisal of roles
within dyads; (2) communication patterns; and (3) sharing and
monitoring glucose data. During sessions with the DCES, the
discussion focused on understanding the dyad's baseline view
of the role of the CP in supporting persons with diabetes and
communication patterns. Working together with the dyad, the
DCES was able to develop and tailor management strategies

https://nursing.jmir.org/2023/1/e46627

including how alarms were set and how the persons with
diabetes and CP engaged with the CGM and Follow app.

I ndependent Appraisal of Roles Within Dyads

During the initial session with the DCES dyads were asked to
consider how they viewed responsibility for diabetes
management. Most persons with diabetes demonstrated a core
sense of independence. For example, 1 person with diabetes
stated, “Itismy issue, but | know it affects others’ (person with
diabetes #4, aged 65 years), which the CP echoed by stating, “|
think it'slikeit'sher issuein the sensethat only she can actively
manage her diabetes. But there arelots of peoplewho care about
her well-being.” (CP #4, aged 67 years) While persons with
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diabetes expressed desire for self-control of management, CPs
responses highlighted a desire to be in a supportive role.

The DCES aso encouraged dyads to consider engaging in
teamwork. Yet, when asked about teamwork, persons with
diabetes echoed similar thoughts regarding independence. One
person with diabetes stated, “Well, | guess because I’ m the one
with diabetes and she's not. She just has to put up with me
having diabetes and how it impacts our lives’ (person with
diabetes #3, aged 67 years). While the CP shared:

Regardless whether we're together or apart, | still

know basically how he's doing and it affects me. I'm

conscientious of what he should or shouldn’t be eating

and watching what he does or how he's acting,

especially if he is high or low, then it affects me in

the middle of the night, the alarm goes off. And so if

he's not sleeping, I'm not sleeping, and vice versa.

So, | think it's very much a shared responsibility to

make sure he's where he needs to be. [CP #3, aged

60 years]
Overdl, while the DCES introduced concepts of shared
responsibility and teamwork, responses from persons with
diabetes continued to center on theideathat disease management
rested mainly with personswith diabetes, while CPswere more
likely to be viewed as supportive partners only.

Communication Patterns

During sessionswith the DCES, communication strategieswere
presented and reviewed. Initially, most dyads reported feeling
they had previously established good communication patterns
prior to participation in the Share “plus’ intervention. One
person with diabetes shared a commonly echoed sentiment,
“We communicate pretty well. It'snot going to change” (person
with diabetes#2, aged 65 years). Dyads entered the Share“plus”
intervention with strong feelings of having established good
communication patterns. However, throughout the sessions,
half of the dyads reported experiences with the use of
unsupportive communication during hypoglycemic or
hyperglycemic events. One person with diabetes shared, “| know
| snap at him (CP) enough that he probably knows when you
know when that happens’ (persons with diabetes #5, aged 69
years).

Moreover, communication occurred primarily around
hypoglycemic events. Dyads shared how hypoglycemic events
were seen as more important, requiring communication. One
person with diabetes shared:

The lows are a life, a life-threatening circumstance.
The highs are not. But | would think so. Yeah, she's
pretty much just minding your own business and
keeping it to herself unless she feels that there's a
need to say something and the need would be a low
alert, probably. [Person with diabetes #7, aged 73
years]
Persons with diabetes recognized and appreciated CPs ability
to communicate and support them during hypoglycemic events,
while hyperglycemic events were seen as mainly the
responsibility of the persons with diabetes. Dyads voiced
concerns that there were limited options they could take when
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the persons with diabetes experienced hyperglycemia, which
decreased communication around higher glucose trends. One
CP shared:

| don't think we're educated enough to ...actually
come up with a solution to the problem. There's just
something that happens that we have no ...way of
dealing with it other than just waiting it out. [CP #9,
aged 70 years]
Communication patterns between dyads centered on reacting
to hypoglycemia. While dyads often shared experiences with
unsupportive communication, they overwhelmingly felt they
had already established good communication patterns.

Sharing and Monitoring Glucose Data

Overdll, persons with diabetes and CPs shared different
approaches toward monitoring glucose trends at the start of the
intervention. Persons with diabetes shared that they checked
their levels multiple times throughout the day. One person with
diabetes stated checking CGM data, “every hour or so” (person
with diabetes #1, aged 67 years). In contrast, CPs reported a
lower baseline engagement in monitoring glucose trends. One
shared:

| don't really look at it that often...(persons with
diabetes) is...quite capable on her own of, you know,
monitoring your blood sugarsand looking at that type
of data. [CP #7, aged 73 yearq)

Yet, when CPs actively engaged in glucose trends monitoring,
they reported feeling increased peace. For example, one CP
stated:

When | check, when | check my phone and for some

reason there's no, no data available, | find that

stressful. So then it's like, hey, how come mine's not

working? So, yeah, we definitely rely on it and it gives

us peace of mind. [CP #2, aged 61 years)
Nonetheless, CP baseline engagement in glucose trend
monitoring was mainly limited to alarm notification regarding
hypoglycemic glucose trends. As part of the Share “plus’
intervention, dyads were encouraged to discuss and set shared
notification alerts regarding glucose levels. One person with
diabetes shared:

(CP) doesn't involve herself with the highs.. .As| said,
they're transient, the lows are more important to me.
The lows are a life-threatening circumstance. The
highs are not. [Person with diabetes #4, aged 66
years]
While dyads set similar limits for hypoglycemic alerts, CPs set
alertsfor hyperglycemic trends at level s higher compared to the
persons with diabetes in order to avoid or limit the aerts they
received.

Results From Postsession I nterviews

Overview

During the postintervention interviews, similar themes emerged,
which included (1) shared responsibility; (2) communication
patterns; and (3) sharing and monitoring glucose data. Overall,
while dyads addressed positive and negative communication
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patterns with the DCES, during postintervention interviews,
participants identified that a change occurred from viewing
diabetes management as an independent appraisal to feeling a
sense of shared responsibility among the dyad. In addition,
dyads addressed the positive influence the Share “plus’
intervention had on promoting positive communication habits
and monitoring glucose trendsthat emerged as part of the Share
“plus’ sessions.

Shared Responsibility
In contrast to the initial session, dyads reported how the Share

“plus’ sessions helped increase their awareness and shared
responsibility around diabetes management. One CP shared:

It was almost like just confirming everything that
we've done and that we established, you know, as a
partner, as a, you know, husband and wife. And so,
| would totally recommend (SHARE “plus’) for
anybody. And | think if someone's not married and
they have diabetes... that they should find that
accountability partner and share that with that
person... Because | think everybody should have the
partnership to help themwith (diabetes). [CP#1, aged
60 years]
Dyads shared how an increased sense of partnership emerged
as they interacted with the DCES and each other. One person
with diabetes shared:

I think going through this class it kind of opened me

up to the fact that because we're a partner, we're a

team on this and it's just something we're facing

together, it kind of made me think, “ Okay” yeah.” |

till primarily see it as because it's my body and my

I’fe, it's primarily my issue, but it is a shared issue

and | think the class kind of hel ped me open up to that

a little bit more, so | think that's why the difference

in the answer. [Person with diabetes #3, aged 67

years]
CPs also described how they came to view the issue of shared
responsibility through engagement with the diabetes educator
session. For example, a CP stated, “Well, | just think being
aware has made it really, really nice. We feel like we're more
in touch” (CP #10, aged 81 years). Through working with the
DCES, dyads described becoming more open to sharing
responsibility within the dyad and addressed the positive impact
on the dyad relationship.

Communication Patterns

Upon reflecting on involvement in the Share “plus’ sessions,
persons with diabetes reported conversations increased around
strategiesto promote better support and collaboration with their
CPs. One person with diabetes shared, “well we've aways
communicated a lot, but we communicated more about my
diabetesin general because of being involved in the study, which
is good” (person with diabetes #8, aged 63 years). Another
person with diabetes described increased CP involvement, which
resulted in increased levels of support. He stated:

I think we are sharing the burden of managing the
lows better than what we were before. | think it hel ped
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us both realize thisis something we both need to stay
on top of. [Person with diabetes #3, aged 66 years]

Overal, dyadsreported that communication occurred in reaction
to the current disease state of persons with diabetes as well as
proactively considering how to increase the involvement and
support of CPs.

CPs described the communication benefits of the Share “plus’
sessions as positive and reinforcing teamwork. One stated, “|
don’'t know it's through this, or just because she’'s mentioned
it, of being a little more patient and kinder when dealing with
this” (CP #4, aged 67 years). Another shared:

I'm a scolder ... Being demeaning anyway, so, yeah.

| think the study was really helpful because it helped

me realize that and it helped him realize that too that

itisa partnership. [CP #2, aged 60 years]
Yet, dyads also shared a few instances of continuing
unsupportive communication. Unsupportive communication
resulted from long-established communi cation patterns present
between partners. For example, one CP stated, “The high one
(alarm), the one | know was an actua high, | let my alarm on
my phone nag him. He kept telling me, “Just turn it off. Turn
it off” | said, “Nope” (CP #9, aged 71 years). Instead of
engaging in communication regarding the hyperglycemic events
in persons with diabetes, the CPrelied on the alarm to alert and
influence the behavior of personswith diabetes. M oreover, some
CPs reported engaging in language that they knew was to be
avoided, such as blaming. One CP shared:

| guess | got upset, “ Look, you're falling, you know

better than this. Why are you letting this fall?” ... |

said “ Why is this happening?” And | would assume

that would be considered nagging, but, yeah. [CP #4,

aged 67 years)
As dyads experienced frustration, habitual and unsupportive
communication patterns, such as blaming, emerged. In contrast
to the session with the DCES, in the postinterviews, dyadswere
more likely to recognize and report communication strategies
that were viewed as unhelpful. Dyads demonstrated increased
awareness of communication patterns that were negative and
that might hinder successful partnerships.

Sharing and Monitoring Glucose Data

Most dyads expressed an increased dyad awareness of glucose
levelsthat occurred as aresult of engaging in the sessions with
the DCES. For example, one person with diabetes said:

| think (CP) feels good about being in the loop more
than she was before, and it makes me feel better that
she'saware, and (CP) can warn me or make surel'm
aware of where | am. So (Share “ plus’) has been a
positive. Because I've had diabetes for a long time.
[Person with diabetes #10, aged 79 years)

Similarly, a CP described a feeling of closeness as a benefit of
this awareness, “Well, | just think being aware has made it
really, really nice. We fedl like we're more in touch” (CP #10,
aged 80 years). Another benefit was an increase in empathy, “|
think | become a little more patient and understanding, that |
can see where things are going” (CP #4, aged 67 years).
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Importantly, dyads described that awareness increased feelings
of safety. One person with diabetes shared, “Well what worked
well was that it gave her (CP) peace of mind to know that she
could have awindow on things so to speak. And that made me
feel good” (person with diabetes #8, aged 63 years). A CP
described a sense of relief that hypo- and hyperglycemia was
being prevented, “1 was more aware because of the alarms, and
his (persons with diabetes) alarms. So, | could go in and look
at him, and talk to him, and see where he actually was’ (CP #9,
aged 71 years).

DCES Session Feedback

During postsession interviews, dyads were asked to reflect on
their experiencesworking with aDCES. Overwhelmingly, dyads
shared positive experiences and addressed how regardless of
their prior experiences and understanding about diabetes, they
gained new information and felt supported. One CP shared:

(DCES) took the time to explain things. You know, if
| had a question, you know’ she wasn't in a rush to
kind of get through the next, whatever, learning
module, or however it was structured. And you know,
| think, you know, created an atmosphere where it
was comfortable for persons with diabetes and | to
both share, you know? And so, you know, it was a
good, positive thing. [CP #5, aged 69 years]

Persons with diabetes agreed, sharing:

(DCES)...knowledge base is huge, and she's such a
good teacher, and she can solve problems like
nobody's business. So, | mean, she can figure it out,
and understands what’s going on, and she's- and she
listens, too. [Person with diabetes #5, aged 68 years)

Overall, dyads shared how they gained new information and
reported an increased sense of partnership. Moreover, dyads
felt empowered and shared that communication, understanding
regarding shared responsibility, and increased consideration of
glucose trends were positively impacted by engaging in
counseling sessions.

Discussion

Principal Findings

In this study, dyads identified how working with a DCES
addressed a missing aspect of their current health care
management. Most reported how they felt more empowered as
the DCES took time to provide education, address problems
and questions regarding aspects such as diet or medications,
and overall supported skill development in communication.
Additionally, perceptions regarding independent appraisal
changed to dyads reporting feeling a shared responsibility for
management.

Importantly, akey change in communication patterns emerged.
Initially, dyads reported high initial confidence in their
communication skills. Personswith diabetes asserted their ability
to self-manage their diabetes, and CPs reported they were
confident in relying on the self-management of persons with
diabetes. However, during the DCES sessions, participants
recognized their communication patterns and were able to
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identify patterns of negative behaviors and discussed during
postsession interviews how they sought to change
long-established communi cation patterns. L earning how to work
together on supportive and unsupportive communication
promoted a sense of teamwork for several of the dyads despite
their long-term relationship and management of diabetes.

Overall, dyads shared how despite experiencing T1D for several
years, they were supported by the education received during
the diabetes education sessions. This finding may be related to
the long duration of T1D in this sample of older adults and a
lack of referrals to diabetes care and education. The standard
of carefor referring persons with diabetes for diabetes care and
education is at diagnosis, annualy, or when not meeting
treatment targets, when complicating factors develop (medical,
physical, and psychosocial), and when transitions in life and
care occur [34]. Despite this standard of care, less than 5% of
Medicare beneficiaries with diabetes and 6.8% of privately
insured persons with diabetes have participated in diabetes
self-management education and support services [35,36].

Prior research considering patient education programs in
diabetes have established that programs that promote
self-reflection, identification of risk factors, and action planning
may positively influence perceptions of self-efficacy and support
health behavior changes[37-39]. Thiswas echoed in our study
as the initial feedback from persons with diabetes highlighted
feelings of independent appraisal, which evolved during the
sessions into feelings of having a shared responsibility among
the dyad. However, theinfluence of patient education programs
encouraging persons with diabetes and their CPs to engage in
CGM data sharing has not been previously considered. Thisis
the first study to assess the experiences of dyadic participants
in a telehealth patient education intervention to support CGM
data sharing communication.

During the Share “plus’ intervention sessions, dyads
demonstrated increased appreciation for diabetes management
collaboration. At first, dyads often shared beliefs that persons
with diabetes retained ultimate responsibility for the
management of their diabetes and that CP'srolewasto provide
supportive actions. However, as dyads progressed through the
sessions and provided poststudy feedback, it became clear that
most realized how the CP could be more involved in diabetes
management, without taking over. At the end of the 12-week
study, dyads reported a sense of teamwork and a shared sense
of responsibility. These results are consistent with the DCM
that guided the Share “plus’ intervention in that changes in
dyadic appraisal accompanied strategies of collaboration.

The involvement of CPs in diabetes management is especially
important as persons with diabetes grow older because of the
many diabetes age-related changes such as hypoglycemia
unawareness and del eterious effects of hyperglycemia causing
hospitalization [40]. Both hypoglycemia and hyperglycemia
can aso cause multiple complications including myocardial
infarction, cerebral vascular accidents, seizures, and falls[41].
Especially concerning is the relationship between hypo- and
hyperglycemia and dementia [42]. A proactive care model is
needed for older adultswith diabetesthat includes support from
an engaged CP or several CPs before complications such as
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cognitive impairment occur. Involving CP's earlier in diabetes
management may serve to provide early detection of cognitive
changes and prevent life-threatening diabetes management
mistakes.

Personswith diabetes who receive training in data tracking and
in the use of CGM have demonstrated improved outcomes
[43-45]. However, there have been few studies examining CGM
with data sharing in older adults [27,46]. Moreover, family
members report wanting to be more involved in care of persons
with diabetes but often lack knowledge about specific diabetes
management strategies or how to prevent hypo- or
hyperglycemia [47,48]. Thus, family members report feeling
burdened and distressed about diabetes. Recent evidence from
a couples-based intervention for those with type 2 diabetes
found that improving collaboration and communi cation resulted
in lower persons with diabetes and CP distress and higher
relationship satisfaction [15,49].

Limitations

The limitations of this study include the lack of a diverse dyad
sample. Moreover, further consideration of nonspousal CP
relationships is necessary to explore the unique needs of other
types of CP relationships. It is possible that this sample was
biased as personswith diabetes and CP’ swith poor relationships
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may not have volunteered for this study. Additionaly, the
findings are limited by the small sample size and the lack of
racia or ethnic diversity. Further study is needed with alarger
more diverse sample of dyads. Additionally, further study is
needed regarding the quantitative understanding of the dyad
relationship quality before and after the interventionin alarger
sample.

Conclusions

In conclusion, persons with diabetes and their CPs experienced
improved communication skills and glucose management
strategies after participating in the Share “plus’ program.
Families are often not included when addressing data-sharing
with T1D despite the American Diabetes Association
recommendation that CPs beinvolved in the care of older adults
with diabetes[10]. Additionally, there has been limited training
for diabetes care teams on how to provide educational or clinic
visits with CPs. The Share “plus’ intervention contributes to
behavioral science by providing an educational curriculum to
improve dyadic communication and support using CGM with
data sharing. Care models are needed that actively engage
persons with diabetes and CP in strategies that promote
communication and problem-solving as well as CGM data
sharing.
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Abstract

Background: Children with growth hormone deficiency face the prospect of long-term recombinant human growth hormone
(r-hGH) treatment requiring daily injections. Adherence to treatment is important, especially at treatment initiation, to achieve
positive health outcomes. Historically, telenursing services embedded in patient support programs (PSPs) have been a valid
approach to support r-hGH treatment initiation and patient education and facilitate adherence by identifying and optimizing
appropriate injection techniques. The development of mobile phones with augmented reality (AR) capabilities offers nurses new
tools to support patient education.

Objective: To investigate experiences among nurses of a new mobile phone app developed to support patient training with a
phone-based PSP for r-hGH treatment.

Methods: In 2020, the Easypod AR mobile app was launched to support nurse-driven telehealth education for patientsinitiating
r-hGH therapy with the Easypod el ectromechanical auto-injector device. Nurses who were part of PSPs in countries where the
Easypod AR app had been launched or where training was provided as part of an anticipated future launch of the app wereinvited
to participate in an online survey based on the Mobile App Rating Scale to capture their feedback after using the app.

Results: In total, 23 nurses completed the online questionnaire. They positively rated the quality of the app across multiple
dimensions. The highest mean scores were 4.0 for engagement (ie, adaptation to the target group; SD 0.74), 4.1 (SD 0.79) for
functionality (navigation) and 4.1 (SD 0.67) for aesthetics (graphics). Responses indicated the potential positive impact of such
atool on enhancing patient education, patient support, and communication between patients and PSP nurses. Some participants
also suggested enhancementsto the app, including gamification techniquesthat they felt have the potential to support the formation
of positive treatment behaviors and habits.

Conclusions: This study highlights the potential for new digital health solutions to reinforce PSP nurse services, including
patient education. Future studies could explore possible correlations between any behavioral and clinical benefits that patients
may derive from the use of such apps and how they may contribute to support improved patient experiences and treatment
outcomes.

(IMIR Nursing 2023;6:e44355) doi:10.2196/44355
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Introduction

Growth hormone deficiency (GHD), in which the pituitary gland
fails to produce a sufficient amount of growth hormone (GH)
during childhood, affects between 1 in 3500 and 1 in 4000
children in the United Kingdom [1]. It exposes children to the
prospect of long-term recombinant human GH (r-hGH) treatment
that requires daily injections over several years [2]. This can
lead to challenges with adherence to therapy [3] and often puts
asubstantial social and emotional burden on patients and their
families, affecting both well-being and quality of life [4].
Furthermore, suboptimal adherenceto therapy isinevitably also
associated with less favorable clinical outcomes and higher
health care costs [2].

Successfully achieving full height potential with r-hGH therapy
depends on maintenance of optimal dosing schedules, adherence
to therapy, and early treatment initiation [2,5]. Indeed, a
systematic review by Graham et a [6] reported that up to 71%
of children with GHD and their families were nonadherent to
their r-hGH therapy as prescribed, with key modifiable factors
including a lack of knowledge and understanding of their
condition and treatment, discomfort and pain associated with
injections, and the quality of the health care professional
(HCP)-patient relationship. Treatment adherence is one of the
main drivers of health outcomes [7,8], and this is especially
important at treatment initiation, when needle anxiety might be
more preval ent [9] and sufficient competenceisneeded to ensure
proper injection techniques are followed.

The need for frequent injections over along period of timein
the treatment of GHD has driven the development of medical
devices that facilitate the subcutaneous delivery of medication
and thus have the potential to improve patients adherence to
therapy. In recent years, several devices have been developed
for the administration of GH. So far, different types of GH
injection devices have been introduced, such as needle syringes,
injection pens, self-injection pens, and electronic devices.
Despite advances in connected injection delivery devices and
digital health, there is till room for improvement in the
management of GH treatment. Studies carried out with patients,
caregivers, doctors, and nurses experienced in the administration
of GH indicate that an optimal device for the administration of
GH should have the following characteristics: (1) reliability,
(2) ease of use, (3) effective control via a good monitoring
system, (4) absence of pain during injection; (5) safety in use
and storage, and (6) aminimum number of steps beforeinjection
preparation [10,11]. In addition to the evolution of delivery
devices, awide range of digital solutions have been devel oped
to support GH treatment [12-14].

Such medical devices require patient education, which is often
delivered via patient support programs (PSPs) [15,16]. These
are structured programs that offer services through patient or
patient-caregiver interactions, and given the focus on patient
education and adherence support, PSPs are often delivered by

https://nursing.jmir.org/2023/1/e44355

nurses. They are predominantly designed to support the
education of patients who must follow complex treatment
modalitiesthat require the use of technology, and they may also
be part of pharmacovigilance responsibilities under medical
deviceregulations[17]. PSPs have been shown to help patients
and their families from treatment initiation through the
maintenance and transition period to adult care, if required [15],
and they are often provided by manufacturers of specific drugs
or medical devices according to the legislation of each country.

For many years, telenursing services embedded in PSPs have
been a valid approach to support treatment initiation. Nurses
involved in PSPs provide patient education to facilitate
adherence by identifying and optimizing appropriate injection
techniques. The emergence of more advanced mobile phone
technology with augmented reality (AR) capabilities offers
nurses new tools to support patient education.

Outside the GH therapy area, emerging research is showing the
potential of using AR to complement pediatric patient education
in areas such as diabetes [18], asthma [19], and chronic pain
[20]. Also, arecent review of the use of AR in nurse training
reved ed that experiences of using such technology were positive
overall [21]; however, the included studies mostly focused on
AR applicationsin nurse education and did not address patient
education. Overall, thereisalack of knowledge on how nurses
involved in patient education perceive AR and other similar
digital solutions and their potential to deliver effective patient
education.

The evaluation of digital solutions and maobile apps to support
patient education and self-management has been found to be a
complex multidimensional process addressing different aspects,
such as usability and engagement, that can be framed across
multiple theoretical frameworks. To address the challenge of
the quality evaluation of mobile health solutions and to evaluate
the extent to which they are suitable for the target population,
Stoyanov et al [22] created a new validated survey, the result
of a systematic evaluation of previous research—the Mabile
App Rating Scale (MARS).

Given the need for improvementsin r-hGH treatment, this study
aims to analyze emerging digital solutions and the opinions of
nurses concerning the use of tools such as the Easypod AR
mobile app to educate and support patients receiving GH
treatment for growth disorders as part of a PSP.

Methods

Study Design
The presented study is a cross-sectional survey with a single
evaluation time. Study participants comprised PSP nurses and
HCPs who support patients and their families during the
initiation of r-hGH treatment administered with the connected
Easypod device.
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Participants

All participating PSP nurses worked as third-party providers
who were managed by the respectivelocal affiliates of the health
care business of Merck KGaA (Darmstadt, Germany) and
offered the Easypod AR mobile app to patients as part of their
r-hGH treatment initiation and education. They wereinvited by
email by EK to respond to an online survey. There was no other
involvement or influence by local affiliates, and each PSP nurse
was asked to provide their individual consent to the survey and
to respond independently. The invited nurses were from
countries where the Easypod AR mobile app was already
integrated into the PSP nurse care routine, including Hong Kong,
Taiwan, Germany, Singapore, the United Kingdom, Australia,
and South Korea. PSP nurses in Argentina also participated,
based on preparation and training they received when the app
was launched there in 2022.

Data Collection

Participants anonymously accessed an online form where they
evaluated and commented on their experience with the use of
the Easypod AR mobile app in their work educating patientsin
receiving r-hGH treatment. The researchers did not collect the
participants’ contact details, as EK distributed the invitation to
take part in the study to all eligible participants. The online
guestionnaire was based on the validated MARS questionnaire,
which assesses, mostly using Likert scales (eg, 1=strongly
disagree, 2=disagree, 3=neither agree nor disagree, 4=agree,
and 5=strongly agree) [23], whether an intervention is perceived
as entertaining, interesting, customizable, and interactive [22].
It also addresses usability and perceived impact in terms of
self-management. Regarding the association dimension (the
self-management behaviors that the app is aiming to impact),
and following MARS guidelines, we adapted the questionnaire
for the administration of r-hGH using the connected Easypod
device (Multimedia Appendix 1 provides more details on the
adaptation of this dimension). We did not use the MARS
information dimension since the quality of the information
within the app was out of the scope of the study. Furthermore,
we added a few additional questions on the subjective quality
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of the mobile app in the context of using it for patient support
(eg, theimpact of COVID-19 on using the app to support patient
education). Finally, the survey included a qualitative feedback
element to acquire additional context and understanding of the
mobile app using questions such as “ Please enter any feedback
suggestions for the improvement of Easypod AR” and “Please
enter any positive feedback about your experience with Easypod
AR

Data Analysis

The datawere analyzed using simple descriptive statistics, and
the qualitative feedback received is presented together with
these data.

Ethics

This project follows the ethical and deontological principles
marked by the principles of the Declaration of Helsinki and the
Convention of the Council of Europefor the protection of human
rights and the dignity of the human being regarding the
applications of biology and medicine of Oviedo. Special care
was taken with respect to informed consent of the PSP nurses,
their voluntary participation, and their right to leave the study
at any time. The project was approved by the Ethical Review
Committee of the University of Valencia, Spain (1807083).

Saizen Digital Health Ecosystem

Thisstudy took placewithin the context of treatment with r-hGH
(somatropin; Saizen, the health care business of Merck KGaA,
Darmstadt, Germany) and the r-hGH digital health ecosystem,
comprising the Easypod connected injection device, Easypod
Connect for HCPs, the Growlink app for patientsand caregivers,
the integrated PSP nurses, and the TuiTek adherence support
behavior coaching program. This evolving platform of digital
health solutions connects HCPs with their patients and their
caregivers to support optimal treatment adherence and deliver
HCPinsightsto support clinical decision-making to achievethe
best possible growth outcomes. Figure 1 illustrates how patients
using the connected Easypod device work with PSP nurses
within the context of the r-hGH digital health system.
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Figure 1. The Saizen digital health ecosystem. GHD: growth hormone deficiency.
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Description of PSP

The participants in this study were r-hGH PSP nurses who
worked for the services provided by the health care business of
Merck KGaA, Darmstadt, Germany. These nurses provide
support and training to patients receiving r-hGH. In addition,
the prescribing HCPs had access to a remote dashboard to
monitor patient adherence [24] to the Easypod device and
facilitate communication between themselves and the patient
and their caregiver [9]. Previous studies have shown high levels
of adherence in patients using Easypod and aso observed
clinically significant changesin height and mean growth vel ocity
[25].
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The Easypod AR mobile app was specifically devel oped to help
educate and support patients and their families using the
connected Easypod device to administer r-hGH. It is a digital
and interactive tool that contains the instructions for using the
Easypod device to administer r-hGH (Figure 2). The tool aims
to help patients better understand the steps of the injection
process using AR technology to provide an immersivelearning
experience. The app is aso intended to help HCPs resolve
guestions that patients or caregivers may have and provide
support between visits.
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Figure 2. Screenshots of the Easypod AR mobile app.
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Setting

The Easypod AR app was launched in 2020 and had over 1000
usersas of December 2021 in the countrieswhere the study was
performed (Hong Kong, Taiwan, Germany, Singapore, the
United Kingdom, Australia, and South Korea). The average
amount of time that these users spent with the app per session
(defined as one user opening the mobile app) varied by country
but averaged between 8 and 14 minutes, which isaconsiderable
duration for a mobile app [26] and may reflect patient
engagement during treatment initiation and PSP-delivered
training.

Results

Intotal, 23 nurses (of 24 to whom the email invitation was sent,
ie, thetotal number of nurseswho were part of PSPsin countries
wherethe Easypod AR app had been launched or wheretraining
was provided as part of an anticipated future launch of the app)
responded to the emall invitation to participate in the study and
completed the online questionnaire anonymously (Multimedia
Appendix 2).
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Engagement, Functionality, and Aesthetics

The nurses reported average positive results in al 5
subdimensions of engagement (entertainment, interest,
customization, interactivity, and adaptation to the target group).
All reported mean scores were 23.0 (Table 1; Multimedia
Appendix 1 provides details of the specific rating scales for
each dimension). The highest mean score reported for
engagement (adaptation to the target group) was 4.0 (SD 0.74).
Thelowest score (3.3, SD 0.97) wasreported for entertainment,
which aligns with qualitative feedback that suggested adding
more engagement features such as gamification elements.

Within the dimension functionality, the highest score (4.1, SD
0.79) was reported for navigation, while the lowest (3.8, SD
1.03) was reported for performance. The qualitative feedback
provided by the nurses showed that in some devices, the app
was slower than desired, which might reflect the use of mobile
devices with fewer technical features, this might have
compromised the performance of the app, which has substantial
3D visudizations and AR.

Within the dimension related to aesthetics, the average score
was positivefor all elements, but the highest score wasreported
for graphics (4.1, SD 0.67) and the lowest score reported for
visual appeal (3.7, SD 0.81).
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Table 1. Scoresper dimension from nurse participants (n=23). Multimedia Appendix 1 provides details of the specific rating scales for each dimension.

Dimensions/subdimensions Scores, mean (SD) Range
Engagement
Entertainment 3.3(0.97) 2-5
Interest 3.6(0.72) 2-5
Customization 3.5(0.85) 2-5
Interactivity 3.3(1.10) 1-5
Target group 4.0 (0.74) 35
Functionality
Performance 3.8(1.03) 2-5
Ease of use 3.9(0.73) 35
Navigation 4.1(0.79) 35
Gestural design 4.0 (0.77) 2-5
Aesthetics
Layout 4.0(0.77) 2-5
Graphics 4.1(0.67) 35
Visual appeal 3.7(0.81) 2-5

Association With Self-management

The MARS questionnaire also includes a perceived association

of r-hGH using the connected Easypod device. The perceived
impact scaled positively across all subdimensions, notably

dimension, which in this case was rel ated to the administration

Table 2. Perceived impact of Easypod AR by nursesin relation to administration of r-hGH via Easypod (n=23).

exceeding in knowledge, emotions, and help-seeking (Table 2).

Respondents, n (%)

Disagree or strongly disagree Neutral Agree or strongly agree
Emotions? 2(9) 6 (26) 15 (65)
Behavior change® 1(4) 8(35) 14 (61)
Help-seeking® 1(4) 7(30) 15 (65)
Intention to change® 2(9) 8(35) 13 (57)
Attitudes® 1(4) 9(39) 13 (57)
K nowledge' 0(0) 7(30) 16 (70)
Awareness? 0(0) 8(35) 15 (65)

3Emotions: “The use of Easypod AR is likely to decrease the fear and anxiety associated with using this treatment procedure.”

bBehavior change: “The use of Easypod AR islikely to increase the proper and safe administration of this treatment procedure.”

CHelp-seeking: “ The use of Easypod AR islikely to encourage further help-seeking for correct treatment procedure via the Patient Support Program.”
Yintention to change: “The use of Easypod AR islikely to increase intentions/motivation to follow the correct treatment procedure.”

€Attitudes: “ The use of Easypod AR islikely to change attitudes toward using the device properly and in a safe way.”

K nowl edge: “The use of Easypod AR app islikely to increase knowledge/understanding of using the correct treatment procedure properly and safely.”
9Awareness: “The use of Easypod AR app islikely to increase avareness of the importance of addressing the treatment procedure properly and safely.”

Subjective Quality of Easypod AR

The subjective quality of the mobile app was high, with 70%
(16 of 23) of the respondents saying that they would recommend

https://nursing.jmir.org/2023/1/e44355
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it (Table 3). Also, the average rating was quite positive, with
an average of 3.5 on ascale from 1 (worst) to 5 (best).
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Score Description Respondents, n (%)
5 Definitely, | would recommend this app to everyone. 11 (48)

4 There are many people | would recommend this app to. 5(22)

3 Maybe, there are several people whom | would recommend it to. 5(22)

2 There are very few people | would recommend this app to. 2(8)

1 Not at all, | would not recommend this app to anyone. 0(0)

Subjective Feedback and COVID-19

Fourteen of 23 participants reported that they “especially liked”
or “strongly liked” the potential to reducefear of injections (eg,
“Relieving anxiety about injections’). Also, one nurse reported
that the app might be useful for training children and parents
together (eg, “Easy to use, parents and children can engage
training together™).

Asexplained in the M ethods, we included some questions about
the impact of COVID-19, because the introduction of Easypod
AR occurred at the same time as the global pandemic. Indeed,
of the participating nurses, 12 answered that yes, they believed
such a mobile solution could improve patient education in the
context of such apublic health situation.

Discussion

Principal Findings

This study investigated the experiences of nurses who used a
mobile app to support patient training and education within a
PSP that was mostly virtual (phone-based). Theresultsare quite
encouraging in terms of the positive feedback received from
the nurses; these results are aligned with previous studies on
the use of AR in nursing care [21] and pediatric patient
education [18-20]. Furthermore, the average rating of the app
was quite positive when compared with examplesused in MARS
testing [22]. The results also showed areas for improvement in
terms of technical aspects that might also be related to the
heterogeneity of setups (eg, different smartphone capabilities
and internet connections). Qualitative feedback suggested adding
gamification elements, which have the potential to support
adherenceto r-hGH therapy [27]. Our study addsto the previous
literature duetoitsinternational nature, with nurses participating
from different countries who all worked in specialized care
(pediatric endocrinology) using telehealth. Importantly, this
shows the potential of AR-based approaches to support patient
education across different health care systems.

International recommendations state that nursing involvement
is needed in the development and application of artificial
intelligence-based technologies in nursing [28]. However,
research indicates that nurses are traditionally not sufficiently
involved in the development of these technologies [29]. This
study also shows the potential of involving nurses in the

https://nursing.jmir.org/2023/1/e44355

evaluation and assessment of digital health solutions that can,
in fact, help increase digital health literacy [30] among those
HCPs who are involved in patient education and are
consequently also able to advise patients on mobile health
solutions. This is especidly important in growth-related
disorders, where there have been concerns about the quality of
some available mobile apps[12].

Limitations

Our study has some limitations. The use of a survey (MARS)
has many inherent limitations (eg, alack of detailed qualitative
feedback). Also, here, a modified version of the survey was
used; in particular, wedid not addresstheinformation dimension
in the standard MARS survey, as it was not pertinent to the
research objective, and we added a few complementary
questions (eg, impact of the COVID-19 pandemic). Furthermore,
our study did not address the objective impact on patient
education outcomes (eg, reducing errors or promoting
adherence), as thiswould have required a separate study design.
Therefore, future research is needed to explore the patient’s
perspective.

Our study addresses the acceptability of an AR-based mobile
solution to support nurse-led patient education from the nurses’
perspective, but we did not address the quantifiable impact in
nursing practice. Although thereis evidence supporting the use
of AR in nursing [21], few studies have looked into how this
mobile solution impactsclinical encounters. An example outside
of the domain of pediatric endocrinology is Sisom (from the
Norwegian phrase “ Si det Som det er,” meaning “ Tdll it how it
is’), a computer-based animated tool that analyzed the impact
of a mobile solution in communication between pediatric
oncology patients and nurses[31,32]. Future research using an
experimental study design could investigate how mobile
solutions impact the quality of nursing encounters in patient
education for r-hGH therapy.

Conclusions

The Easypod AR mobile app was well-received by nurses
involved in the training of patients with GHD for the
administration of r-hGH, especially with regard to nurses
perceptions about the potential to improve patient education,
improve self-management, relieve anxiety about injections, and
encourage patients and their families to seek further support
from PSPs.
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Abstract

Background: Web-based forums provide a space for communities of interest to exchange ideas and experiences. Nurse
professional s used these forums during the COV1D-19 pandemic to share their experiences and concerns.

Objective: The objective of this study was to examine the nurse-generated content to capture the evolution of nurses work
concerns during the COVID-19 pandemic.

Methods: We analyzed 14,060 posts related to the COVID-19 pandemic from March 2020 to April 2021. The data analysis
stage included unsupervised machine learning and thematic qualitative analysis. We used an unsupervised machine learning
approach, latent Dirichlet alocation, to identify salient topicsin the collected posts. A human-in-the-loop analysis complemented
the machine learning approach, categorizing topics into themes and subthemes. We developed insights into nurses evolving
perspectives based on temporal changes.

Results: Weidentified themesfor biweekly periods and grouped them into 20 major themes based on the work concern inventory
framework. Dominant work concerns varied throughout the study period. A detailed analysis of the patterns in how themes
evolved over time enabled us to create narratives of work concerns.

Conclusions: Theanaysisdemonstratesthat professional web-based forums capture nuanced detail s about nurses work concerns
and workplace stressors during the COVID-19 pandemic. Monitoring and assessment of web-based discussions could provide
useful datafor health care organizationsto understand how their primary caregivers are affected by external pressuresand internal
managerial decisions and design more effective responses and planning during crises.

(JMIR Nursing 2023;6:e40676) doi:10.2196/40676
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Introduction

Background

The COVID-19 pandemic presented substantial challenges to
health care systems overwhelmed by patients with COVID-19,
creating stress on the care delivery system. For months, health
professionals faced anxiety because of heavy workloads and
risk of infection [1]. Overstressed nurses are now considering
leaving ajob that many thought to be their calling. In a survey
of 6568 nurses by the American Association of Critical-Care
Nurses, two-thirds of the respondents said that the coronavirus
pandemic had prompted them to consider |eaving the profession
[2]. The ripple effects of disasters such as the pandemic may
persist long after the crisis period [3].

The COVID-19 globa outbreak placed health care systems
under unprecedented stressors and has been a challenging time
for those who work on the front lines of health care. Stressis
caused by the experience of anticipating or encountering
adversity in one'sgoal-related efforts[4]. Facing prolonged and
excessive stressmay lead to nurse burnout, astate of emotional,
physical, and mental exhaustion. Health providers' experiences
of burnout have been discussed in recent studies [1,5],
demonstrating that it can affect not only nurses’ quality of life
but also patient care. Hence, it is important to understand the
work concerns and stressors behind nurse burnout during the
COVID-19 pandemic.

A study on the HIN1 outbreak [6] showed that Twitter data
could be used for real-timeinfodemiological studies, providing
a source of opinions for health authorities to respond to public
concerns. The availability of large volumes of user-generated
content provides an opportunity for organizations to anayze
the content and derive insight. In the health care context, these
data can be used to capture patients' concerns and worries or
the satisfaction of staff, which can then be used to improve care
[7] and working conditions. For exampl e, user-generated content
can help improve cancer care by analyzing the discussions in
cancer-related communities [8] and identify mental illnesses
such as depression using Instagram images taken by usersduring
the COVID-19 pandemic [9]. Web-based content analysis is
also used to determine how mask guidelines differ across nations
and regions [10].

Prior Work

There is a lack of literature on interventions for supporting
health care workers during disease outbreaks. To investigate
this important consideration, recent studies have used surveys
to identify nurses' stressors during the COVID-19 pandemic
[11] and have shown that nursing care has been influenced by
fear and isolation, making it hard to maintain the humanization
of health care [12]. Survey results [11] identified 6 themes:
infection-self, illness or death—others, workplace, personal
protective equipment (PPE) or supplies, unknowns, and opinions
or politics. Interestingly, some of the stress factors were under
the control of health care organizations (HCOs). For instance,
HCOs did not provide the proper equipment or put in place
policies to ensure the safety and effectiveness of their staff.
Many staff members felt betrayed without adequate PPE early
in the pandemic and when facing furloughs and layoffs. Caught
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in firefighting mode, HCOs failed to sense and respond to
concernsraised by clinical providers.

Questionnaire surveys can be used to investigate people's
attitudes, opinions, or knowledge related to COVID-19 [13].
However, this method limits the number of participants to a
given time and location [14], which can be a constraint when
addressing aglobal pandemic spanning an extended period [15].
Collecting and analyzing a large number of practitioner
comments from social media can be an effective way to
investigate and understand how the pandemic affects clinicians
and their work over time. Thelarge volume of comments across
several months from different states allows us to analyze and
identify topics and themes related to a complex phenomenon
such as COVID-19 and its impact on health care systems
longitudinally [16]. Such analysis is beneficial for health care
administrators to develop effective strategies [17].

Manually analyzing large bodies of unstructured text can be
resource-intensive [18]. Natural language processing (NLP), a
subfield of machine learning (ML) focused on representation
and interpretation of words, has been widely used to uncover
useful information from large bodies of text while allowing for
the validation of findings through replication [19]. Recently,
NLP has been used to analyze concerns and discussions about
COVID-19 from Weibo and Twitter at the early stages of the
pandemic.

Although the NLP area is broad, a particular problem is the
categorization of large bodies of text in an unsupervised fashion,
or topic analysis. Topic modeling (TM) is an unsupervised ML
application of NLP that has been used to infer patterns and
group similar text or documents without needing a priori topic
labels [20]. A common agorithm for TM is latent Dirichlet
alocation (LDA). For example, it has been used to investigate
Twitter datain real time during a natural disaster [21], analyze
text comments in the health care industry [22,23], identify and
understand sentiments within patient experience after total
shoulder arthroplasty [24], and study health effects associated
with electronic cigarette use from user-generated content from
web-based forums [25].

During the COVID-19 pandemic, L DA wasalso used to analyze
scientific publications [26] and elicit themes and emotions that
measure the genera public’sresponseto the pandemic[9,10,27].
As the pandemic evolved, further studies concentrated on
symptom identification based on longitudinal datafrom Reddit
[16] and patient web-based forums[28]. Health misinformation
and conspiracies were al so valuabl e investigation topics during
this pandemic [29]. Most of these studies focused on datafrom
patients or the general population. Fewer studies looked at the
discussion and concerns from a nursing perspective. We
identified 2 studies have investigated nurse burnout during the
pandemic [30,31], but such studies are based on survey
guestionnaires that were cross-sectiona in nature and only
covered nurses willingness to care for patients in a risky
environment and mental health problems at the early stages of
the COVID-19 pandemic. A notable exception [32] used
sentiment analysis and TM to examine posts made by nurses
on social media from March 2020 to November 2020. This
study focused on the detection of negative and positive emotions

JMIR Nursing 2023 | vol. 6 | e40676 | p.243
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR NURSING

and sentiments of fear, frustration, exhaustion, and loneliness
among nurses. Their analysis also showed how these topics
changed over time.

Our study considered data drawn from nurses who served on
the front lines of the pandemic. We analyzed nurses' comments
during a 14-month period to identify a comprehensive set of
nursing-centric issues such as concerns about family and home
impact, risk identification, work concern inventory, and nurse
burnout. The datawere retrieved from aweb-based professional
health care forum with open discussion among primarily
US-based colleagues during a 14-month period to identify how
work concerns evolved during the COVID-19 pandemic. To
extract meaning from the forum threads, we adopted NLP
techniques. We used LDA on a biweekly basis to understand
temporal changesin topics.

Study Objectives and Approach

In this study, we aimed to (1) identify themes emerging from
nurse discussions related to workplace stressors during a major
crisis such as a pandemic and (2) identify the salience of
stressors and see the evolution of these stressors over time.

Web-based content provides an opportunity to exploreand learn
from events such as the COVID-19 pandemic by leveraging
NLPto analyzelarge volumesof commentsin asystematic way
and investigate meaningful topics and themes. We adopted the
perspective that work stressors are related to the experience of
anticipating or encountering adversity in one's goal-related
efforts [4]. We guided our classification of nurses’ concerns
into higher-order constructs (ie, themes) by considering the
self-selected goals provided by the work concern inventory
framework [33].

We complemented this framework in 2 ways. First, we adapted
the framework to a health care context, where a key source of
stress are interactions with patients. Concern for patientsis an
example of positive stress [4], the stress experienced when a
person adapts positively to a challenge, and is associated with
goal-oriented behavior but can also lead to role conflict, which
is when the attainment of one goa hinders the fulfillment of
others. Second, we considered the specific context of apandemic
in which work overload and risk management become priority
concerns. The value of a goad is determined by its
instrumentality in achieving other valued objectives. The goal
of risk management is the preservation of the physica and
human assets of the organization for the successful continuation
of itsoperations, making self-preservation contribute to business
continuity. To effectively manage pandemic-associated risks
will requirerisk identification, risk analysis, and risk mitigation
[34].

Methods

Overview

This study provides a year in review from the perspective of
nurses working in the front lines in the United States by
analyzing the data retrieved from a nurse forum that aims to
unite and empower >1 million nurses across 60 nursing
specialtiesby providing avenuefor discussion (allnurses.com).
AllNurses is a social media platform for nurses to share their
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working concerns and experiences[35] and has been previously
used for data collection and analysis [36]. In this study, we
collected data over a 13-month period from a specific part of
the nursing forum, COVID, Disaster, Pandemic [37]. This part
addresses “ current news, experiences, and discussions on how
the disaster may impact both nurses working and personal
lives’ [37].

In thisforum, nurses voice concerns, share personal stories, and
communicate with others regarding the COVID-19 pandemic
since its outbreak, providing valuable data for investigation.
We collected posts from March 2020, the onset of the pandemic
inthe United States, to April 2021, when the Centersfor Disease
Control and Prevention (CDC) eased face mask guidelines for
vaccinated people and a sense of normalcy returned to health
care [38]. A total of 1 year of data provided relevant insights
into the perspectives of health care workers[39]. We performed
alongitudinal analysis of the data to identify relevant themes
related to our framework in the conversations among nurses.

Data Analysis

Thedataanalysis stageincluded unsupervised ML and thematic
qualitative analysis[40,41]. The unit of analysiswasindividual
forum threads that were temporally windowed biweekly. A
thread may contain posts by multiple users, and these posts are
typically aligned to the name of the thread (eg, “ Refusing Care
of a COVID-19 Patient Due to Inappropriate PPE” posted on
March 19, 2020) [42]. ML agorithms were used to segment
topics and themes first, and then, following a qualitative
approach, we manually reviewed a portion of the comments
based on different themes to validate and explain the findings
provided by the algorithms [43]. Figure 1 shows an overview
of the methods used in this study.

For data extraction, a scraper engine was written using Java
(Sun Microsystems) with the HtmlUnit (version 2.44.0;
Gargoyle Software) package to extract datafrom allnurses.com
for al posts within the COVID, Disaster, Pandemic thread.
Figure 2 shows example data from the forum posts. The data
set has the URL for the post, the post time, the post itself, and
the thread text and thread post time. There can be many posts
under the same thread, where many posts in the
User_Response Post column are part of the same thread, as
shown in the Thread Post_Text column.

We decided to perform 2 analyses. one that considered a
monthly window (al posts within a month) and another that
considered a biweekly window. At lower levels of granularity
(ie, weekly or daily), the data set became sparse during
important time frames. We created a collection of posts that
served as the corpus for analysis (ie, biweekly posts).

For text processing, we then used the Natural Language Toolkit
(version 3.6.5; Team NLTK) library [44] to remove stop words,
split paragraphs into sentences, and then further split sentences
into words (tokenize) and generate ordered combinations of
words (bigrams and trigrams). Preprocessing methods play an
important role in preparing data for insights and typically
comprise the first step in the text-mining process [45]. The
Natural Language Toolkit library includes a dictionary of
common English stop words to remove (eg, the, in, a, and an)
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and allows for lemmatization of the corpus to reduce the
dimensionality of the data set. The lemma of a word includes
its base form plusinflected forms [40,45] where we considered
part-of-speech nouns, adjectives, verbs, and adverbs. We also

Figure1l. Method overview.

Data Text

v
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considered unigrams (eg, nurse), bigrams (eg, COVID-19), and
trigrams (eg, personal protection equipment) as part of our
feature set.

Topic Evaluation

extraction

processing

+ Retrieve data from
alinurses.com
+ Create corpus

* Remove stop words
* Mark bigrams
+ Make trigrams

v

modeling

« Compute coherence values
= Find optimal number of topics
« Content analysis

* Lemmatization

Figure 2. Example of forum post data.

ResponselD Thread_URL User_Response_Time

User_Response_Post Thread_Post_Text  Thread_Post_Time

526 5612.0 hitpsy//alinurses.com/covid-vaccine-given-way-..  2021-03-16 01:34:18 Definitely weird and I'm not sure how that hap.. My husband was able to get his COVID vaccine t..  2021-03-12 02:42:40

527
528
529

530 15616.0 httpsi//alinurses.com/covid-vaccine-given-way-...  2021-03-21 03:44:00

After preprocessing the data, we used TM techniques to help
identify relationships among the text. We used the L DA method,
which has been widely applied in NLP, social media analysis,
and information retrieval [41]. LDA is an unsupervised
probabilistic method that performs topic extraction by
uncovering hidden structures (semantics) from a large corpus
[46], where each document can be represented as a probabilistic
distribution over latent topics [41]. This adds value to large
document collections by discovering interpretable,
low-dimensional subspaces present in the data [47]. For its
implementation, we used MALLET (version 2.08), a Java-based
wrapper package for Python, to perform statistical NLP,
clustering, and TM [48] and Gensim (version 3.8.3; RARE
Technologies Ltd) [49], an open-source Python library for TM,
to build the topic models [41].

Topic modelswith higher topic coherence are moreinterpretable
(ie, words in a coherent topic have higher mutual information
and, thus, are assumed to be related). Low-quality topics may
be composed of highly unrelated words that cannot be fit into
another topic [50] or topics that are too abstract (eg, a topic
capturing the fact that nurses are discussing COVID-19). To
select the optimal number of topics, the number of topics was
bounded (n=1-16), and we chose the topic counts that gave the
highest coherence score. These were further qualitatively
analyzed for content, where it was found that topicstoo few in
number tended toward being too abstract and topicstoo highin
number tended toward having insufficient posts to produce
coherent topics. Although, quantitatively, the highest performers
were 2 and 4 topics, having 2 topics was found to be too abstract
to be useful; therefore, having 4 topics was selected for use in
the study. In Figure 3A, we present a biweekly analysis result,
where having 4 topicsyielded acoherence score of 0.36. Figure
3B shows an example of the 4 topics generated using MALLET.
This process was repeated for biweekly and monthly levels of
analysis.

TM was complemented with content analysis using an
interpretive socia science approach. TM removes the need for
open and selective coding and theoretical sampling, enabling
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the analyst to condense a large corpus of narrative texts, and it
becomes the analyst's task to interpret and make sense of TM,
contextualizing the topics [51].

The interpretative analysis was implemented by adapting the
steps of the well-established model for thematic analysis [52].
In total, 2 researchers were designated as annotators and
familiarized themselves with the data by exhaustively reading
thetop 10 postsin each biweekly topic generated by TM (ranked
based on coherence scores). Working independently, they gave
the topi cs theme names to ensure that the names fit the content
of the posts. The researchers compared selected theme names
for the labeled topics, which achieved an interannotator
agreement of 68%. The 32% in conflict was due to failure to
identify low-coherence themes (3%) or to interpretative
disagreement, such as where one researcher favored a more
abstract label (ie, Family work balance) whereas the other
favored a more specific label (ie, Use or abuse of leave of
absence policies). After the first round, the level of agreement
reached 94%. For the remaining 6%, the underlying posts were
examined together to resolve the disagreements, which left no
unresolved annotations. Finally, acluster of themeswas agreed
upon by the researchers, and themes were condensed into
higher-order constructs; for instance, vaccinetrialsand vaccine
side-effects were condensed into COVID-19 vaccine.

The grouping into higher-order themes was guided by the work
concern inventory framework [33], which providesabroad view
of personal self-selected goals: (1) specific job tasks, (2)
coworkers, (3) supervisor or manager, (4) subordinates, (5)
learning new skills or development, (6) challenge, (7) variety,
(8) hoursor attendance, (9) help with or feedback on tasks, (10)
working conditions, (11) pay or benefits, (12) autonomy or
responsibility, (13) discrimination or fairness, (14) the company,
and (15) future job situation. These goals determine the type of
information that individuals perceive and attend to and the
individual search for feedback and should be reflected in the
web-based content. We complement the issues raised by this
framework by detailing the specific concerns regarding the
management of pandemic-associated risks[34].
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The last step in interpretative analysis involved generating
higher-level narratives stitched together by themes and a
seguence over time. A narrative is an account of a string of

Figure 3. (A) Coherence score; (B) MALLET for topics.
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events occurring in space and time. These events do not unfold
randomly but rather as an ordered series of events connected
by the logic of cause and effect [53].

0.36

(=]
w
v

0.34 4

Coherence score
(=]
w
o

o
w
(o]

[=]
w
=

2 4 6 8 10 12 14
Number of topics

A

Ethical Considerations

This study was conducted primarily at Florida International
University, where ethicsreview is not needed when astudy uses
“anonymous samples or data available from commercial or
public repositories or registries’ [54]. This study used data
posted publicly on an internet-based nursing interest forum. As
such, no consent or ethics board review is required.

Results

Overview

First, we present the themes and subthemes identified by the
ML system and the human-in-the-loop classification process.
Then, we show the temporal evolution of each theme. Third,
we delve deeper into each theme and provide anarrative of each
one by analyzing the conversations over time.

Descriptive Results

The topic analysis method identified 310 topics based on the
analysis of text data from posts aggregated over 28 two-week
periods from March 2020 to April 2021. The thematic analysis
categorized the topicsinto distinct themes.

Theteam considered the identified topics, groups of words, and
representative blog post samplesin each topic; categorized the
310 topicsinto 58 subthemes; and then grouped these subthemes
into 20 higher-order themes anchoring the themeidentification
in the work concern inventory [33]. For example, one topic
included the unigrams staff, care, nurse, nursing, shortage,
number, find, provide, grad, leave, which was categorized as a
nurse shortage subtheme within the workload concern theme.
Another topic included the unigrams mask, room, wear, staff,
flu, face, cough, time, pt, doctor, which was categorized as mask
use and PPE or risk-mitigation work concern. There were also
topics with overlapping words (such as mask, work, and home).
These were mapped into distinct themes based on the
combination of words and analysis of the sentiment and meaning
of the specific posts in the cluster. The fina classification
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resulted in 20 themes, as shown in Table 1. Several topicswere
considered |ow-coherent based on the analysis of representative
blog post samples (65/310, 21% of theinitial topics) and were
not further considered in the analysis.

Theme 1 refers to concerns about family and home impact.
Nurses expressed concerns about infecting their family, leading
to isolating behavior such as only talking to their children from
>6 feet away with amask. The tension with work concernswas
evident, with some subthemes discussing leave of absence to
resolve the tension.

A second set of themes relates to risk identification,
risk-mitigation goals, and aset of work concernsrelated to work
conditions. Themes 2 to 5 relate to risk identification: infection
and fatality risk (theme 2), testing asrisk identification (theme
3), virus information (theme 4), and specific nursing risk
identification (theme 5). Themes 6 (PPE) and 7 (COVID-19
vaccine) refer to risk-mitigation concerns.

Themes 8 to 14 directly match items from the work concern
inventory: specific job tasks, learning new skills and
development, hours or attendance, working conditions, pay and
benefits, autonomy and responsibility, and future job situation.
These were labeled as patient care (theme 8), workload (theme
9), task completion and performance (theme 10), working
conditions as safety concerns (theme 11), pay and benefits
(theme 12), recognition and responsibilities (theme 13), and
future job situation (theme 14).

Theme 15 refers to conversations about nurse burnout, an
outcome of workplace stress. The nurses’ conversations also
revedled frustrations at a broader level: frustration with
misinformation, frustration with government response, and
frustration with people not complying with mask
recommendations. Themes 16 to 20 refer to these macrolevel
concernswith potential implicationsin the workplace, namely,
theme 16 (mitigation strategies for public health), theme 17
(mandates and restrictions), theme 18 (political, economic, and
social concerns), theme 19 (government response), and theme
20 (denia and misinformation).
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Table 1. Overview of main themes and subthemes (work concerns).

Jang et d

Broader theme Broader theme

Subthemes? (58 in total)

Summary description

number name
1 Family and Personal choices: family vs work «  Concern with impact on family life and work-life balance
home impact Family and home impact
Anxiety and stress
2 Infection and Infection and transmission «  Risk factorsfor communicable disease and concerns over
fatality risk Fatality risk mortality rate factors and rate of spread
COVID-19 surge
3 Testing asrisk Testing policies «  Concernswith testing procedures, policies, and effectiveness
identification Testing efficacy
4 Virusinforma- Virus mutation science o Seek to understand the pathogenic evolution of COVID-19
tion Transmission vector and transmission vectors, including communication of
COVID-19 effects findings
Information sharing
5 Nursing risk Nurse risk factors and exposure o Fear of being infected at work, risk factors, and exposure
identification Nurse privacy in the work environment
Nurse self-protection
Hospital regulation
6 PPEP asrisk PPE resource availability and control «  Recommendations in the organizations regarding body
mitigation PPE use effects protection, technology (material), management of shortage
(priority allocation and reuse), and dealing with allergic and
other adverse reactions to PPE use
7 COVID-19 Personal choice to get vaccinated «  Personal choice to get vaccinated, vaccine effectiveness,
vaccineasrisk Vaccine effectiveness vaccine safety, side effects of vaccine, and vaccine supply
mitigation Vaccine science chain
Vaccine safety
Side effects of vaccine
Vaccine supply chain
Optimism after vaccine
Perception of vaccine risk and reward
8 Patient care Patient safety concerns «  Concern with providing care and support to patient
Support system for patientswith COVID-19
9 Workload Staff reallocation o Nurseshortage and understaffing—anticipating demand for
Capacity management: safety hospitalizations and need for adding capacity through human
Hospital capability to respond resources. nurse reallocation, step-up of noncritical nurses,
Nurse shortage and understaffing and use of retired nurses
Nurse workload and choice of floor
Nurses leaving
Predicting stress on health system
10 Task comple- PPE «  Mask quality, effectiveness, and PPE use
tionand perfor- Equipment o Ventilator early use and effectiveness vs other therapiesand
mance Practices and procedures technical details on sensors and alarms
Vaccination and medication «  Workplace COVID-19 procedures, infection prevention,
intubation practices, and avoiding sample contamination
«  Medication for patientswith COVID-19 and vaccine admin-
istration information
11 Working con- Work safety concerns « Increasing nurse-patient ratios, masks as protection in hos-
ditionsassafe- Supervisor or manager pital, personal choices on work safety, and policies for
ty concerns Learning new skills transitioning patients

Coworkers
Patient conflict

.  Employee obligation for safety and poor management re-
sponse

«  Training for new jobs and training on critical care skills

«  COVID-19ositive health care workers being forced to
work

o Mask refusal: patient behavior
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Broadertheme  Broadertheme g pthemes? (58 in total)

Summary description

number name

12 Pay and bene- «  Omitted «  Payfor overtime, hazard pay for frontline workers, compen-
fits sation as ameasure of respect, travel nurses’ compensation,

and lower compensation and salary cuts

13 Recognition .  Nursevalue «  Alignment or mismatch between nursing values and estab-
andresponsi- «  Nursing vs corporate interest lished norms and between organizational val ues and expec-
bilities e Nurses union tations

14 Futurejobsitu- «  Futurejob situation «  Career development and certifications
aion

15 Nurseburnout «  Nurse stress and burnout o Nurse stress and burnout

16 Mitigation o Omitted »  Social distancing, wearing masksin public, vaccination, and
strategies for herd immunity
public health

17 Mandatesand «  Omitted o  Lockdown scope, travel bans, need for regulations, and
restrictions fairness of mask mandates and other restrictions

18 Political, eco- «  Omitted « Political polarization, prevention vs open economy, respon-
nomic, and so- sibility to protect the vulnerable, and costs and benefits of
cial concerns travel bans

19 Government .  Omitted « Role of governments regarding sanitation, misinformation,
response giving voiceto medical experts, and impact on the economy

20 Denial and o Omitted «  Web-based spread of misinformation, unscientific thinking,
misinforma- and conspiracy theories
tion

3N ot all subthemes are displayed; they were omitted for some themes for brevity.

bppE: personal protective equipment.

Temporal Analysis

Overview

TM allowed us to establish topics and themes and measure the
prevalence of themesin each period and the change over time.
The prevalence of a theme was assessed using the relative
incidence rate, as shown in the following section. We built
models on cross-sectional posts, namely, biweekly blog
conversations, to produce high-quality topics that capture the
subject within the context and period of that conversation. We
then analyzed how aggregate themes evolved over time and the
changes in dominant themes from period to period.

Themes Over Time

Table 2 showsthe themes monthly incidenceratesfrom March
2020 to April 2021. The rate was calculated by dividing the
number of topics within a specific theme in each month by the
overall number of topics identified for that month across all
themes.

During aspecific period, certain goalswill have moreinfluence
on action than others[33], and these goal sdrive theinformation
that individual s seek and the theme of web-based conversations.
During the first 4 months (March 2020-June 2020), 7 themes
emerged as dominant in nurses’ blog posts. concerns of
identification of risk of infection and fatality risk of the new
virus; nurserisk factors; work overload; lack of PPE; mitigation
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strategies for public health; family and home impact of the
pandemic; and political, economic, and social concerns.

Figure 4 shows the evolution over time of the incidence rates
of these 7 themes. The incidence of concerns with risk
identification and workload decreased after theinitial 2 months
but increased with new waves of the COVID-19 pandemic.
Concern caused by shortage of PPE peaked from April 2020 to
June 2020, but this concern persisted until summer 2020,
generating frustration among nurses (Figure 4).

The work concerns during the final 4 months (January
2021-April 2021) revealed a substantially different set of
concerns, as shown in Figure 5. Concerns with the COVID-19
vaccineg, in particular its effectiveness as amitigation mechanism
and conflict regarding personal choiceto be vaccinated, became
a dominant theme. Other dominant themes included concerns
about task completion (Iearning new skills), working conditions
(safety), and denial or misinformation. Family and homeimpact
remained atop concern.

More interestingly, the emergence of the COVID-19 vaccine
was associated with a decrease in work safety concerns.
Conversations on nurse risk identification and infection and
fatality risk were no longer dominant; risk analysis subthemes
focused on the side effects and safety of the vaccine itself, as
illustrated in Figure 5 and further detailed in the following
section.
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Table 2. Temporal analysis—theme monthly incidence rate.2
Year 2020 Year 2021

Mach Apl My Qe July August September October November December January February Mach April

Infection and 17 8 0 0 0 4 10 8 4 11 4 4 7 3
fatality risk, %

Virusinforma- 6 0 0 0 0 0 0 0 4 0 0 0 7 3
tion, %

Testingasrisk 6 0 0 0 0 0 0 4 0 0 0 0 4 3
identification,

%

Nursing risk 0 25 0 0 0 4 3 4 0 11 0 0 0 0
identification,

%

PPEP as risk 6 8 24 0 8 0 3 0 0 0 0 0 0 3
mitigation, %

Mitigation 0 0 0 22 8 8 3 4 4 11 0 4 11 3
strategies for

public health, %

COVID-19vac- O 0 0 0 8 0 0 0 4 33 30 46 18 33
cineasrisk miti-

gation, %

Work overload, 11 8 6 9 8 0 0 4 13 0 0 0 0 0
%

Working condi- 6 8 6 4 8 16 3 15 8 11 11 0 0 3
tions, %

Patient care 0 0 6 0 0 4 0 0 0 0 0 4 4

(task comple-

tion), %

Task comple- 6 0 6 9 0 8 3 12 8 0 26 4 7 7
tion and learn-

ing skills, %

Responsibili- 0 0 0 0 8 0 13 0 4 0 0 0 0 0
ties, %

Pay andbene- 0 0 6 0 15 12 3 0 0 0 4 7 0 0
fits, %

Futurejobstua 6 0 0 0 0 0 0 0 0 0 0 4 0 0
tion, %

Family and 22 17 6 4 15 0 0 4 4 11 11 0 0 0
homeimpact, %

Nurse burnout, 0 0 0 0 0 4 0 0 8 0 4 0 0 0
%

PES concerns, 0 0 18 13 0 4 3 4 8 11 0 4 0 0
%

Mandatesand O 0 6 9 15 0 0 4 4 0 0 0 0 10
restrictions, %

Governmentre- 6 8 0 0 0 0 0 0 4 0 0 4 0 3
sponse, %

Denial and mis- 0 8 6 0 0 0 3 0 0 0 4 7 29 10
information, %

Total number of 18 12 17 23 13 25 30 26 24 9 27 28 28 30
themes per

month, N

3 talics represent an incidence rate of >10%.
bppE: personal protective equipment.
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®PES: political, economic, and social.

Figure 4. Work concerns with higher incidence rates from March 2020 to June 2020. PPE: personal protective equipment.
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Figure5. Work concerns with higher incidence rates from January 2021 to April 2021.
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. Some trends become apparent from this figure. Concerns with
Evolution of ThemesFromtheWork Concern Inventory peak with the beginning of COVID-19 waves of

Figure 6 shows the evolution of the incidence rates only of  infectionin March 2020, June 2020, and November 2020. Risk
themesrelated to thework concerninventory. Wedo not display  jdentification and risk-mitigation concerns were aso dominant
macrolevel concerns (themes 16-20), family and home impact  themes in the early period and resurged with the COVID-19
(theme 1), testing (theme 3), or COVID-19 vaccine (theme 8).  waves.
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Figure 6. Evolution of work concerns. PPE: personal protective equipment.
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Concerns regarding working conditions (safety) became
dominant in theintermediate period (July 2020-November 2020)
and spanned a variety of subthemes, as shown in Table 1. For
instance, conversations about work conditions revealed concerns
about coworkers going to work when ill. Research shows that
people tend to respond differently in situations of uncertainty
and fear [3], one such response being an increase in
presenteei sm—attending work when ill—as people either feel
forced to attend because of heavy job demands (high workload
and understaffing) or feel commitment to their organization and
engagement with their work.

Work concerns with nurse recognition and responsibilities also
became dominant in the intermediate period (July
2020-November 2020), signaling nurse frustration with
managerial practices, in particular pay and benefits.

At the beginning of December 2021, asthe COVID-19 vaccine
became available to health care workers, perceptions of risks
and work safety concerns started to fade. The sharing of
practices among the nursing community for goalsrelated to task
completion and performance became a dominant theme.

Concerns with task completion involving new skills first
manifested in the datain March 2020 with the beginning of the
pandemic (as shown in Table 1) but only became a dominant
theme 9 months later. Arguably, it takes time to create new
knowledge and ensure the effectiveness of a new practice to
feel confident sharing on social media. However, the focus of
attention on concerns regarding risk identification, analysis,
and mitigation during a specific period may have enabled those
personal goals to have more influence on action than othersin
determining the information that nurses seek.

https://nursing.jmir.org/2023/1/e40676
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COVID-19 Narratives

Overview

A narrativeis an account of a sequence of events connected by
thelogic of cause and effect. Narratives are the primary way in
which we understand and give meaning to experiences and can
form the basis for theoretical explanations of organizational
phenomena [55]. TM based on biweekly blog conversations
produced topicsthat captured the subject within the context and
period of that conversation. Further analysis of the prevalence
and changein topicswithin each theme allowed usto summarize
sequential patterns of events, providing an understanding of
COVID-19 narratives that would otherwise be difficult to
identify.

Therearefive key propertiesthat provide structureto narratives
[53]: (1) asequenceintime, (2) focal actors, (3) anidentifiable
voice, (4) standards to judge the actions of the actors, and (5)
context. Our study began with the onset of the pandemic in
March 2020 and ended in April 2021 with the easing of CDC
guidelines, providing a sequence for the narratives.

As we made sense of patterns of events during this period, we
considered the other 4 features of anarrative structure: thefocal
actors were the nurse professional's, whose comments reflected
their roles and self-sel ected goal's; nurses also provided aspecific
point of view of the narratives (identifiable voice); the
organizational culture (including values and belief systems) of
US health care delivery systems provided the standards for
judging actions; and the interpretation of the eventswastied to
a specific context, the COVID-19 pandemic, which gave
meaning to the narratives.

Next, we highlight 3 narratives from our study, sustaining an
explanation of changes in work concerns and the connection
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between events and their consequences, namely, nurse
frustration and burnout.

Managing PPE: a Casefor Social Listening

The 2 subthemes under PPE asrisk mitigation are* PPE resource
availability and control” and “PPE usage effects” A detailed
analysis of the evolution of these themes over time, as reported
by nurses on the forum, created a meaningful narrative.

There was a widespread sense that HCOs did not provide the
proper equipment or put in place policies to ensure the safety
and effectiveness of their staff. Our results demonstratefirst the
concern with exposure to patients and lack of availability of
PPE (March 2020):

This is a part of my resignation letter. With the
current issues surrounding the Covid 19 crisisit has
become clear that the hospital is not prepared with
adequate supplies to keep us all as safe against
contracting the virus. We were told by management
that we do not have enough N95 masks and have to
conserve them. We are asked to reuse N95 mask and
put it in a paper bag for a week of work with patients
on Covid 19 section of the unit. The same appliesto
the gowns and face shield: one gown hasto last for
all assigned patients for a week. e have no shoes
cover and hair cover that will allow the virus to
spread around the unit.

Caught in firefighting mode relative to PPE and other
equipment, HCOs forged ad hoc responses that added further
instability, as explained by the following post:

We are also told to use surgical masks for a week for
all other assign patients that are not suspected to
carry Covid19 virus. This contradicts everything we
have been taught previoudly from Infectious Control
and the CDC. Even now the policies in the hospital
are changing daily for more unsafe that brings chaos,
confusion, and anxiety among the staff.

As time evolved, the topics on the PPE theme revealed further
concerns with the purpose of wearing masks, shortage, and
complaints about work-arounds from HCOs, leading to user
innovation in mask development and discussion of protection
options and effectiveness (March 2020 to May 2020), which
shifted to concern regarding the consequences of wearing PPE,
alergies, and solutions (August 2020) and recommendations
and sharing of information on specific task completion practices
(August 2020).

By failing to listen, organizations did not adapt to coping
problem-solving behaviors of clinicians and envisioned
work-around solutions that fell short of meeting standards,
contributing to afeeling of high risk of exposure, unsafe work
environments, and low valorization of staff:

Knowing that inconsistent hospital policy regarding
reuse of PPE will fail to keep me safe from
contracting thevirus| obtained a half face respirator
on my own and was forbidden to use it by the nursing
supervisor. It a scientific fact that P-100 mask
provides better protection against a variety of foreign
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respiratory particles than N95 and yet | was told by
the supervisor that it is against hospital policy now
and must be approved by infection control. The
hospital should have already UV lights to disinfect
our PPE if we have to reuse it and the rooms after
Covid patients. | can see that important decisions
were not made in a timely matter and action plan not
implemented right away to prepare our hospital
especially when we were warned by what was
happening in New York City more than 2 weeks ago.
Hospital had time to prepare but waited till last
minute and what it did it locked up and rationed PPE.
In this unfortunate situation even asbestos workers
with their PPE gear are better equipped to work with
Covid19 than us healthcare workersin our PPE given
by hospital.
Further involvement of nurses in the design of safety practices
could have contributed to effective solutions while promoting
nurse well-being [56]. The role conflict created by the lack of
PPE became a work stressor that was associated with nurse
resignation:

These are the reasons why | am submitting my
resignation effective immediately. | am perfectly
willing to work and continue help to care for patients
conflicted with this virus but with proper PPE. On
the other hand, | cannot be asked by my employer to
work in the environment that puts my life in danger.

A Narrative of Nurse Disenchantment

A set of themes shared unigrams in the ML grouping, such as
“nurse” “risk,” and “pay,” and human-in-the-loop thematic
analysis often found the post content entangled, such as hazard
pay to cover nurse risk factors or compensation as a measure
of respect for nurse worth. We show in Table 3 the evolution
of conversations regarding nursing risk identification (theme
6), pay and benefits (theme 12), recognition and responsibilities
(theme 13), future job situation (theme 14), and nurse burnout
(theme 15).

Pay and benefits became a dominant subtheme in July 2020 to
August 2020, representing 60% (3/5) of the topics. The topics
within pay and benefits were diverse, including pay rates for
nurses under different conditions and pay for overtime.
Conversations regarding compensation also addressed the
fairness of hazard pay for frontline workers and the high pay
rate associated with travel nurses compensation. Nurses
struggled with unpaid leave for those who tested positive for
COVID-19, sdlary cuts, and furloughs.

In July 2020, we saw the first concerns regarding nurse
recognition and the emergence of nurse burnout as a new
subtheme. Nurse recognition emerged as a dominant theme,
and the topics within compensation refl ected the change of tone
in the conversation; compensation emerged as a measure of
respect for nurse responsibility and worth and was deemed less
important than enabling a reduced workload to prevent
exhaustion:

Found out our surgical ICU unit (which houses
critical covid patients) and ER got a few $$/hour
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increase for covid hazard pay. Meanwhile my unit
which isthe primary covid telemetry/med-surge unit
was denied. Administration and upper management
has been honoring their initial plan of keeping us at
3:1 aslong as staffing allows which it has been. If |
had to choose | would definitely choose 3: 1 ratio over
$ increase...It's crazy how much time you save by
having one less patient.

Burnout is characterized by emotional exhaustion, cynicism,
detachment, and a sense of lack of accomplishment [57]. The
following nurse quote illustrates the feeling of “mora

Jang et d

distress’—not being able to do their job and care for patients
the way they believed they should:

Thenurse'scareer and duty areto use good judgment
in treating patients—not to be a martyr especially
those who have dependent children. The employer’s
job isto enforce rules that protect nurses other staff
and other patients.

Both the policy of unpaid sick leave and the practice of isolation
fromfamily for fear of infection created frustration and negative
well-being among nurses.

Table 3. Temporal analysis—nursing risks, pay and benefits, and recognition.?

Year 2020, % Year 2021, %

March April May June July August September October November December January February March April
Nurse O 1 0 0 0 1 0 1 0 1 0 0 0 0
risk
identifi-
cation
Payand 0O 0 1 0 2 3 1 0 0 0 1 2 0 0
benefits
Future 1 0 0 0 0 0 0 0 0 0 0 1 0 0
jobstua
tion
Nurse O 0 0 0 1 0 4 0 1 0 0 0 0 0
recogni-
tion
Nurse O 0 0 0 0 1 0 0 2 0 1 0 0 0
burnout

#The table reports the number of topics in each month categorized under the subtheme.

The COVID-19 Vaccine Narrative

The data support the idea that the vaccine was an effective
risk-mitigation mechanism [58], producing a substantial shift
in the work concerns of nurse professionals. Table 4 showsthe
sequence of conversations about the COVID-19
vaccine. Although the initial focus in December 2020 and
January 2021 was on vaccine safety and assessment of side
effects, the dominant theme shifted in February 2021 to the
right of refusal and matters of personal choice in receiving the
COVID-19 vaccine.

The initial concerns (March 2020 to June 2020) were spread
among nurse risk factors, continuation of nurse training, and
compensation. The postsrelated to fear of being infected peaked
in April 2020, followed by a decrease in the rate of posts and
another increase during the summer and in December 2020 with
surges in COVID-19 infection across the United States.

There were early concerns regarding the science behind the
COVID-19 vaccine (July 2020), but the COVID-19 vaccine
only became a dominant theme in January 2021. A total of 4
main subthemes drove the vaccine narrative: concerns with
effectiveness as a risk-mitigation mechanism; vaccine safety
and concern with side effects; and, finally, individual willingness
to receive the vaccine.

https://nursing.jmir.org/2023/1/e40676

Firgt, there was a sequence of conversations regarding the
effectiveness of the vaccine as a mitigation mechanism. The
comments on this topic focused on whether the COVID-19
vaccine was effective, supported by a discussion of the science
behind it. Some posts suggested that patients may have fewer
symptoms after vaccination based on previous experience with
the influenza vaccine:

Even when people get the flu after receiving an
influenza shot that they tend to get less severe forms
of the flu and to spend less time in the hospital.

Others commented that the COVID-19 vaccine should work
similarly to previous vaccines:

Wk have proven that previous vaccineswork for other
viruses that have infected us! If you don't believe in
the RNA vaccine then take the conventional vaccine.

However, many nurses doubted the effectiveness of the
COVID-19 vaccine at the early stage of vaccineimplementation
(from December 2020 to February 2021), arguing that the
effectiveness rate was low and that the sample size of
experiments was not enough at the early stage of COVID-19
vaccine development.
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Table 4. Temporal analysis—COVID-19 vaccine subthemes.?

Jang et d

Year 2021, %

October November December January February Mach April

Year 2020, %

Mach April May June July August September
Vaccines:. 0 0 0 0 0 0 0
personal
choice
Vaccineef- 0 0 0 0 0 0 0
fectiveness
Vaccine 0 0 0 0 1 0 0
science
Vaccine 0 0 0 0 0 0 0
safety
Side ef- 0 0 0 0 0 0 0
fects of
vaccine
Optimism 0 0 0 0 0 0 0
after vac-
cine
Perception O 0 0 0 0 0 0
of risk and
rewardin
vaccine
Vaccine 0 0 0 0 0 0 0
supply
chain

0 0 0 1 5 0 5
0 0 1 1 3 2 2
0 1 2 0 2 1 0
0 0 0 2 2 1 2
0 0 0 3 0 0 1
0 0 0 0 1 0 0
0 0 0 0 0 1 0
0 0 0 1 0 0 0

@Reports number of topicsin each month categorized under the subtheme.

After more people were vaccinated and data from the CDC
showed vaccine effectiveness, the narrative changed to focus
on the quality of the COVID-19 vaccines. People compared
COVID-19 vaccines from Pfizer, Moderna, and Johnson &
Johnson. These posts emerged in February 2021:

The efficacy rates of the Pfizer and Moderna vaccines
are just much more promising to me than J&J.
Although the flu vaccine is typically only around
40-45% effective each year and J& J s COVID vaccine
outperforms those statistics.

Vaccine safety emerged as the second concern. Some nurses
believed that the COV1D-19 vaccine was saf e based on scientific
knowledge of messenger RNA:

mMRNA technol ogy is new but not unknown. They have
been studied for more than a decade. MRNA vaccines
do not contain a live virus and do not carry a risk of
causing diseasein the vaccinated person. mRNA from
the vaccine never enters the nucleus of the cell and
does not affect or interact with a person, DNA.

However, others worried about COVID-19 vaccine safety as it
was dtill in the experimental stage, and data from the CDC
showed that the COVD-19 vaccine was not 100% safe, with a
certain death rate. Beyond the concern about the early stage of
COVI1D-19 vaccine development, someindividualsdid not trust
any type of vaccine (February 2021 to March 2021):

It also stated that long term side effects were unknown
dueto still being in clinical trialsthat it may or may
not protect against covid-19 and that if injury occurs

https://nursing.jmir.org/2023/1/e40676

dueto thevaccineitisNOT covered under thevaccine
injury program since it is NOT FDA APPROVED.
After reading and rereading the paperwork carefully
I chose not to get the vaccine.

Don't feel | should be forced to take one either. It's
my choice. Medical facilities areloaded with diseases
and contagions you can pick up at any time and
proper precautions were always in place to limit
exposure. | am not one to have myself injected with
avirus...alive or dead when | amin good health either
and take good care of myself.

The third concern was the side effects of the vaccine. Several
nurses shared the care experience of Guillain-Barré syndrome
from the influenza vaccine and worried that it may also be
observed after COVID-19 vaccine injection:

| can only say what I've seen re GB and the flu
vaccine. | took care of 3 patients they were all over
50. One man was totally paralyzed but could breathe
on hisown. | was told he eventually recovered but it
took a year, and he was so despondent that he killed
himself. | remember him clearly 75-year-old active
healthy guy who rode his motorcycle across country
and then felled by the flu vaccine. It was so sad and
from that time | avoided the flu vaccine till it was
made mandatory.

Others believed that the COVID-19 vaccine had severe side
effects based on scientific articles:
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Local reactions to the vaccine were generally mild.
About half the participants receiving mRNA-1273
experienced moderate to severe side effects, such as
fatigue muscle aches joint pain and headache, after
the second dose. In most volunteers these resolved
within two days. One potential concern about
COVID-19 vaccinesisan unusual phenomenon called
vaccine-associated enhanced respiratory disease or
VAERD.

In addition, nurses shared their own experiences with the side
effects of the COVID-19 vaccine. Some people had mild side
effects, whereas others had severe side effects:

Sore arm after 1st dose for about 2 days otherwise
no side effects. Got 2nd dose two weeks later. Started
feding crummy about 16 hours out- sore
muscles/joints headache nausea general malaise.
Lasted less than a day and then felt completely fine.

Somereally got hit hard after thefirst injection others
it was the second. Same with our patients the more
fragile and older residents spiked some pretty high
fevers and Gl upset but with Tylenol hydration and
plenty of rest they recovered quickly.

| got my 1st dose Moderna yesterday. I’ msicker than
| ever was with actual covid | had a very mild case.
Today | have a high fever muscle aches dizzinessand
a pounding headache.

The fourth concern related to the personal choice of being
vaccinated. Some people believed that the COVID-19 vaccine
would be mandatory in most places and would be related to
personal social benefits such as a passport, taxes, schools, and
jabs:
| believe (in the next 1 to 5 years) failing to have the
Covid vaccine may involve giving up thingslike being
able to have a passport attend certain sports or
concert venues or even to visit certain private
companiesor federal facilitiesaswell asexclude you
from many institutions of higher learning and many
job opportunities. Ultimately you may have to ask
yourself how much am| willing to give up? However
not getting one would have meant no tax deductions
no passport exclusion from most scholarships (or
even applicationsto universities he was homeschooled
so school until college wasn’t and issue) not to
mention exclusion from 95% of all jobs and social
security benefits.

However, others believed that a COVID-19 vaccine should not
be mandatory. They indicated that the vaccine should be optional
and expressed distaste for strong-arm tactics to force
participation, such as fear of job and other social benefit loss,
citing that the safety and side effects of the vaccine had not been
fully examined with a high standard yet:

If you start using well you could choose to take the
vaccinethenitisan almost endlesslist. Whenit comes
to something like a vaccine that has both risks,
benefits, and involves a medical intervention with
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regard to your immune system it should always be a
choice without fear of job loss or other issues.

| don't believe the vaccines should be mandatory at
thistime due to concer ns about both the autonomy of
healthcare personnel the lowered bar for safety that
comes with emergency use authorization rather than
full FDA approval and the possibility of stirring up
a bigger backlash against the vaccine.

The argument of mandatory vaccination seemed to transcend
the science and policy perspectivesinto that of morality. Severa
posts indicated that nonimmune people might transmit
COVID-19to other people, particularly vulnerable popul ations
such as pregnant women, older adults, and children. Being more
vulnerable, they may devel op severe symptoms. They believed
that social morals should be one of the major considerations
when making the decision of receiving the COVID-19 vaccine:

You go to the grocery store and unknown to you infect
others. A pregnant woman getsill and diestaking her
baby with her. Her children at home are now
motherless and the husband is heartbroken and begins
drinking neglecting his parenting.
The COVID-19 vaccine narrative also contributes to
understanding the phenomenon of nurse disenchantment and
offers insights for organizational action regarding mandatory
vaccination and persona choices. Although workplace safety
is a priority goal, safety practices that undermine employee
satisfaction can lead employees to resent management, avoid
strict adherence to policies, and resist whether overtly (ie,
quitting) or covertly (ie, calling out) [3]. Nurses' viewpointson
coworkers' choices regarding vaccination and management’s
stance on vaccine mandates present an opportunity for crafting
informed organizational responses.

Discussion

Principal Findings
This study used posts from a professional nurse web-based

discussion platform to identify nurses work concerns during
the COVID-19 pandemic.

The data analysis revealed the emergence of work concerns
related to risk identification and mitigation, that is, reducing
exposure to the risk and the likelihood that the risk will occur.
These concerns revealed personal goals in these domains that
became critical determinants of behavior in organizational
settings [33]. Nurses dtill expressed concerns about task
completion and operating with high performance. In fact, the
theme became dominant in later stages of the timeline as
risk-mitigation mechanisms came in full force, namely, the
vaccine,

Our analysis also shows that the government’s inconsistent
posture in implementing policies contributed to the emergence
of concerns among nurses, a finding consistent with previous
studies on public sentiment during the COVID-19 pandemic
[59].

Managerial practices have unintended consequences and may
createtrade-offsthat amplify the stressrel ated to work concerns.
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For instance, job rotation serves to make work more interesting
by providing variety but can enhance stress [56]. Regarding
compensation practices, employeesare typically more motivated
and satisfied when they receive the rewards that they feel they
deserve [60]. However, incentive compensation practices can
undermine employee well-being when they introduce inequity
into the organization, which is a fairness work concern. The
nurse narratives revealed concerns with nurse pay cuts and
furloughs in some areas as well as concerns over the merit of
hazard pay and the high compensation for travel nurses. These
practices were intended for the dynamic adjustment of hospital
capacity to meet demand but seemed to leave nurses angry as
they deemed them unfair.

We differentiate from previous studies that have analyzed data
from social media outlets such as Facebook and Twitter [32]
by focusing on adomain-specific outlet, aprofessional nursing
forum. Our work also used ML to categorize the evolution of
nursing conversations during the pandemic. We then used a
theoretical framework to filter work concerns. Our results show
that the conversations were more focused and job-related and
less personal.

In our study, we used text created by nursesto infer work-rel ated
concernsthat affect empl oyee satisfaction and, eventually, their
productivity and organizational performance. We contributed
to a stream of studies that use text on social media to infer
organizational performance[9]. In addition, our study identified
new discussion topics regarding COVID-19 work concerns
when compared with previous studies [9,32]. Finally, adopting
a temporal analysis, our study explored how conversations
evolved within themes and offered a narrative of work concerns.

Limitations

There were some limitations to this study. The main limitation
of our study liesin the reliance on blog data primarily from a
single country, reducing the possible generalization of results
to other populations. Another limitationisthat the data collected
from the web-based media reflect perceived work context
characteristics, which could exhibit personal bias and,
consequently, not be a true representation of the work
environment. Although narratives require an identifiable
voice—in our case, nurse professionals—future studies may
consider multiple points of view, including other stakeholders
such as physicians and administrators. In addition, this study
did not conduct sentiment and emotion analyses of comments.
Future research can explore public emaotions by analyzing
comments written in response to original posts.

Practical Implications

The results of this study may assist health care managers and
policy makers in being active observers of professional
participation and activity in web-based media. Social listening
isan important way to gauge health care professionals’ concerns
and responses. When faced with unexpected events, health care
leaders need to devise organizational strategies that support
physicians, nurses, and care team members, ultimately
promoting organizational justice, which can include manageable
workloads, flexibility to facilitate family-work balance, and
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ensuring that clinicians feel valued and heard [61]. Several
suggestions emerged from the data: leaders must communicate
best practices clearly; manage expectations; clarify work hours,
and provide sufficient resources, including effective PPE.
L eaders should aim to monitor clinician wellnessand proactively
address concerns related to the safety of clinicians and their
families. During the pandemic, clinicians should be encouraged
to openly discuss vulnerability. Frontline clinicians may
individually and collectively identify concerns that arise while
facing the reality of the pandemic while considering the
importance of team morale and protecting one's emotional
strength. HCOs can provide opportunities for social support
during crisis situations using internal web-based forums where
nurses can share the stress factors that are affecting their work,
support one another, and make suggestions for workplace
adaptations during a pandemic crisis.

An interesting result is that the risk mitigation offered by the
COVID-19 vaccine enabled a shift in focus from concerns
regarding risk identification, analysis, and mitigation to task
completion and performance and sharing of new practices and
skills. It isimportant for HCOs to sense the personal goals that
become dominant work concerns during a specific period as
they will have more influence on action and on the information
that clinicians seek than other goals. During a pandemic,
organizations may deploy mechanisms that focus on task
completion and performance based on new skills earlier by
seeking to address other self-selected persona goals that have
become dominant.

Our findings regarding the evolution of work concerns also
inform the design of manageria practices during periods of
uncertainty and fear, such asapandemic. For instance, previous
studies suggest that managers achieved positive well-being
synergies by involving employees in the design of safety
practices [56]. Safety practices that undermine satisfaction can
lead employees to resent their supervisors and avoid following
the policies. A nurse discussed how mask wearing and social
distancing were not followed by coworkers, creating a sense of
risk of being infected at work. Some coworkers may prefer the
comfort and image of being without safety equipment during
breaks or when not close to patients. While responding to a
pandemic, managers can collect information on employees
attitudes toward current practices using web-based media to
sense and respond to these trade-offs.

Conclusions

Overall, thisstudy stressestheimportance of understanding the
experiences of nurses during a period of uncertainty and fear
created by the COVID-19 pandemic. Nurses serve on the front
lines of the health care delivery system, which, in general, was
not prepared to respond. Responding to this situation triggered
work concerns and produced tensions. The study findings
regarding the evolution and interrelation of work concerns serve
as a basis for articulating the lessons learned, which will be
useful to various government agencies, hospital's, organizations,
and communities that wish to design managerial practices that
address nurses' work concerns more effectively.
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Abstract

Background: Diabetes mellitus can lead to severe and debilitating foot complications, such as infections, ulcerations, and
amputations. Despite substantial progress in diabetes care, foot disease remains a major challenge in managing this chronic
condition that causes serious health complications worldwide.

Objective:  The primary aim of this study was to examine the feasibility and usability of a telehealth program focused on
preventive diabetesfoot care. A secondary aim wasto descriptively measure self-reported changesin diabetes knowledge, self-care,
and foot care behaviors before and after participating in the program.

Methods: The study used a single-arm, pre-post design in 2 large family medical practice clinics in Texas. Participants met
individually with the nurse practitioner once a month for 3 months using synchronous telehealth videoconferencing. Each
participant received diabetesfoot education guided by the Integrated Theory of Health Behavior Change. Feasibility was measured
with rates of enrollment and program and assessment completion. Usability was measured with the Telehealth Usability
Questionnaire. Diabetes knowledge, self-care, and foot care behaviors were measured with validated survey instruments at
baseline, 1.5 months, and 3 months.

Results: Of 50 eligible individuals, 39 (78%) enrolled; 34 of 39 (87%) completed the first videoconference and 29 of 39 (74%)
completed the second and third videoconferences. Of the 39 who consented, 37 (95%) completed the baseline assessment; 50%
(17/34) of those who attended the first videoconference completed the assessment at 1.5 months, and 100% (29/29) of those who
attended the subsequent videoconferences completed the final assessment. Overall, participants reported a positive attitude toward
the use of telehealth, with a mean Telehealth Usability Questionnaire score of 6.24 (SD 0.98) on a 7-point scale. Diabetes
knowledge increased by a mean of 15.82 (SD 16.69) points of 100 (P<.001) from baseline to 3 months. The values for the
Summary of Diabetes Self-Care Activities measure demonstrated better self-care, with participants performing foot care on
average 1.74 (SD 2.04) more days per week (P<.001), adhering to healthy eating habits on average 1.57 (SD 2.12) more days
per week (P<.001), and being physically active on average 1.24 (SD 2.21) more days per week (P=.005). Participants also reported
animprovement in the frequency of foot self-examinations and general foot care behaviors. The mean scoresfor foot careincreased
by amean of 7.65 (SD 7.04) points (scale of 7 to 35) from baseline to 3 months postintervention (P<.001).

Conclusions: Thisstudy demonstrates that a nurse-led tel eheal th educational program centered on diabetes foot careisfeasible,
acceptable, and has the potential to improve diabetes knowledge and self-care, which are precursors to preventing debilitating
foot complications.

(JMIR Nursing 2023;6:e40000) doi:10.2196/40000
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Introduction

Background

The socia distancing and isolation associated with the
COVID-19 pandemic have increased amputation risk among
patients with diabetes mellitus, owing to the drastic alterations
in diabetes care and interruptions in diabetes patient education
programs|[1,2]. Diabetes can lead to severe and debilitating foot
complications, such asinfections, ulcerations, and amputations.
Despite substantial progress in diabetes care, diabetic foot
ulceration remains amajor challenge in managing this chronic
condition that is associated with high morbidity and mortality
rates[1-3]. For example, the 5-year mortality rateinindividuals
with diabetic foot ulcersis >50%, which is similar to or worse
than that in individuals with common cancers [2]. Worldwide,
40 to 60 million people with diabetes experience foot and lower
limb complications, and 75% of lower extremity amputations
are performed in patients with diabetes [4,5]. From 2009 to
2015, dataon nontraumatic lower extremity amputation (NLEA)
procedures showed a 62% increase in minor amputations and
a 29% increase in major NLEASs [6]. After lower extremity
amputation from diabetic foot ulcer, the 3-year mortality rate
can reach 70% [7]. The significant increase in the prevalence
of NLEA underscores the need to implement effective methods
to improve patient outcomes within the primary care setting,
where diabetic foot diseaseis diagnosed, treated, and managed.
Studies have shown that deficienciesin early preventive diabetic
foot care, such as a lack of patient education and provider
management, may contribute to increased amputation rates
[8,9]. Although the American Diabetes Associ ation recommends
regular foot exams [10], only 30%-33% of provider-patient
visits adhere to this guideline [11,12], leading to missed
opportunities to address foot care in this population. Despite
the prevalence of diabetes-related foot complications, foot care
education and prevention programsfor peoplewith diabetesare
lacking [4].

Early detection and reporting of diabetic foot problems are
critical to preventing devastating outcomes and invasive
treatment, thusimproving quality of lifeand reducing mortality
rates [13]. However, people with diabetes may be unaware of
their foot risks, and in-office foot examinations are often
overlooked [11,12,14-16]. Without adequate instruction, patients
are not equipped with the necessary self-care skillsto effectively
carefor thischronic condition and delay foot care until problems
develop, at which time invasive treatment may be necessary.
During the COVID-19 pandemic, diabetes-related amputation
rates have increased globally [17,18]. Therefore, there is an
urgent need to engage patients in the early detection of foot
problems, improve their understanding of foot risks, and avoid
treatment delays. A major health care innovation during the
pandemic is the widespread adoption of telehealth technology.
The upsurge in tel ehealth services during the pandemic provides
new communication tools for collaboration between patients
and health care professionals[19]. Through mobile devicesand
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internet networks, teleheal th includes el ectronic technology and
remote sharing of health information that can be used to prevent
diabetes and its complications [20].

Technology continuesto revol utionize communication between
patients and clinicians via telehealth. The use of telehealth
provides an avenue for clinician and patient collaboration
between rural and urban clinic sitesfor the purpose of managing
advanced diabetic foot disease [21]. Before videoconferencing
technologieswere available, cliniciansrelied on digital cameras,
fax machines, desktop computers, modems, phone
conversations, and emails to assess ulcer size and infection
status [21]. Advancements in high-speed internet and video
technology allow health care providersto monitor patients’ foot
ulcerations and provide guidance on ulcer healing remotely
[22]. In terms of ulcer healing and recovery time, telehealth
care using web-based consultation and digital imaging has been
shown to be comparable with usual treatment [22]. Although
recent literature has explored the potential value of telehealth
in achieving glycemic control and monitoring existing diabetes
complications, research on telehealth technology for foot care
education and prevention is lacking. Previous studies have
focused on patients with advanced foot ul cerations and chronic
nonhesaling foot wounds [22]. However, knowing that patients
with diabetes may have alower level of sensual perception and
trouble healing [22], preventive foot care education based on
individual risks is crucial to avoid serious foot injuries.
Therefore, we implemented a theory-based, patient-centered
teleheadlth  program  delivered using  synchronous
videoconferencing technology asapotential strategy to prevent
diabetes-related foot complications.

Objectives

The primary aim was to examine the feasibility (enrollment,
program, and assessment completion) and usability of a
telehealth foot care educational program focused on preventive
foot care measures. Specifically, the primary objectives were
to assess (1) the demand for intervention by people with type
2 diabetes (whether people enrall in the program to learn about
foot care) [23], (2) the completion of the tel ehealth educational
program (whether people participate in the videoconferences
and complete the surveys) [23], and (3) the usability of the
telehealth educational program for people with type 2 diabetes
(whether people find the educational program satisfying and
want to continue using tel ehealth) [ 23]. Usability was measured
using the Telehealth Usability Questionnaire (TUQ) [24]. The
secondary aim was to descriptively measure self-reported
changes in diabetes knowledge, self-care, and foot care
behaviors before and after participating in the program.

Theoretical Framewor k

The Integrated Theory of Health Behavior Change (ITHBC)
[25] guided this study [25]. The theory posits that a person’s
knowledge, beliefs, and social facilitation affect their self-care
and ultimately lead to the adoption of self-care behavior [25].
Knowledge of diabetes was measured using the Diabetes
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Knowledge Scale (DKS) [26]. Sacial facilitation, defined asthe
quality of positive social interactions, was measured using the
TUQ [24]. Together, these factorsinfluence aperson’s self-care,
defined asthe ability to apply new knowledgeto maintain health,
which was measured by the Summary of Diabetes Self-Care
Activities (SDSCA) [27]. Finally, the factors leading to the
adoption of behavior change, which is to incorporate foot
self-care practicesinto one'sdaily routine, were measured using
the Diabetes Foot Self-Care Behavior Scale (DFSBS) [28].

Methods

Overview

We used aone-arm, pre-post design to assessthefeasibility and
usability of the telehealth diabetes program. Adults with type
2 diabetesrecruited from 2 large family medical practiceclinics
in Texas completed surveys at baseline, at 1.5 months, and at
3 months after the telehealth diabetes program intervention.

Ethics Approval

This study was reviewed and approved by the University of
Texas Health Science Center Institutional Review Board
(HSC-SN-21-0240).

Recruitment

The principal investigator provided study flyersto 2 large family
medical practice clinics that provide primary care services to
patients of all ages living in the urban Houston-The
Woodlands-Sugar Land metropolitan area. The institutional
review board—approved study flyers were posted in the clinics
waiting areas. The medical practitioners (physicians and nurse
practitioners) at each clinic recruited participants. Interested
patients then contacted the principal investigator via phone or
SMS text message to determine eligibility for participation.
Participants were eligible if they (1) were aged 18 to 64 years,
(2) had accessto the internet with a smartphone or acompulter,
(3) had a history of type 2 diabetes, and (4) were able to speak
and read English. Patientswere excluded if they had (1) ahistory
of leg or foot ulcers or amputations or (2) a diagnosis of
gestational diabetes. If the patient was deemed dligible, the
principal investigator explained the study and obtained informed
consent in person or electronically via Research Electronic Data
Capture (REDCap; Vanderbilt University for Management of
Research Data) [29,30] through a secure link sent to the
participant’s email.

Intervention

The principal investigator scheduled three 1-hour monthly
interactive  Zoom  (Zoom Video = Communications)
videoconferenceswith each participant to discuss comprehensive
diabetes foot care and self-care behaviors. Each telehealth
session followed acarefully curated outline based onthe ITHBC
[25] and was planned by an interdi sciplinary team with expertise
in diabetes, nursing education, and health care technology or
informatics. Sources of the educational materials and
recommendations were obtained from the American Diabetes
Association [31,32], the International Diabetes Federation [4],
and the Health Resources and Services Administration, an
agency of the US Department of Health and Human Services
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[31,33]. Sessions were facilitated by the principal investigator,
a family nurse practitioner with additional board certification
in nursing education. During thefirst telehealth visit, participants
were educated about foot care practices, including foot
inspection, toenail care, foot cleaning, and appropriate footwear
and the rationales for these behaviors. The second telehealth
session focused on maintaining healthy eating habits and
adhering to the recommended course of action with the support
of family and providers. During the last telehealth visit, the
principal investigator reviewed key concepts of diabetes foot
care with participants, supported self-goal planning and
monitoring, and talked about office examinations for sensory
neuropathy and peripheral vascular disease. Additionally, the
principal investigator discussed each question on the Health
Resources and Services Administration Foot Care Quiz from
the American Diabetes Association [31] with the participant
and went over any incorrect responses to make sure the
participant understood the rationales. The learning objectives
of the telehealth educational program were to (1) identify the
signs and symptoms of foot ulcerations, (2) describe foot care
and diabetes self-care behaviors, and (3) discuss proper
follow-up for foot care.

Study Procedure

Once participants gave consent, the REDCap [29,30] link
automatically directed them to subsequent pages, where we
obtained demographic information and the baseline survey data.
At baseline, participants were asked to complete (1) a
demographics questionnaire, (2) the DFSBS [28] to assess
baseline foot care behaviors, (3) the DKS [26] to measure
baseline knowledge of diabetes, and (4) the SDSCA [27] to
assess participants self-care. At 1.5 months after the first
telehedth visit, we invited participants to complete
midintervention surveys electronically via REDCap [29,30].
The midintervention surveys included (1) the DFSBS[28], (2)
the DKS[26], and (3) the SDSCA [27]. Three months after the
first telehealth visit, we invited participants who attended all 3
telehedth visits to complete postintervention surveys
electronically via REDCap [29,30]. The postintervention
assessments included (1) the DFSBS [28], (2) the DKS [26],
(3) the SDSCA [27], and (4) the TUQ [24] to provide
information on the usability of the telehealth program. In the
end, participants received a US $50 gift card sent to their email
address for completing the study.

M easur ement

To meet the primary am of the study, we measured the
feasibility and usability of the telehealth program. At baseline,
participants were asked to complete a demographics survey
including age, gender, race and ethnicity, level of education,
marital status, employment status, and diabetes duration. To
assessfeasibility, we measured the rates of enrollment, retention,
and assessment (ie, survey) completion. The enrollment rate
was the proportion of those meeting the inclusion criteriawho
enrolled, while the retention rate was the proportion who
enrolled and completed the study. The assessment completion
rate was cal cul ated as the proportion of assigned surveysat each
time point that were completed.
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The usability of the program was measured by participants
perceived telehealth usability using the TUQ [24]. The TUQ
provided information on the social facilitation construct of the
ITHBC model [25] to measure the acceptability, usability, and
satisfaction of the participants’ telehealth experience [24]. The
21 questions within the TUQ are divided into 5 subcategories:
usefulness, ease of use, -effectiveness, rdiability, and
satisfaction. All subcategories of TUQ demonstrated a Cronbach
coefficient a of .81 to0 .93, indicating good to excellent internal
consistency reliability [24]. Evidence of content validity has
also been reported [24]. The 21-item questionnaire asked
participantsto rate their tel ehealth experience on a 7-point Likert
scale (1=strongly disagree and 7=strongly agree) [24,34].

To meet the secondary aim of investigating the preliminary
effects of participation in the telehealth educational program,
we gathered self-reported changes in diabetes knowledge,
self-care, and foot care behaviors before and after program
implementation. The DK S[26] was used to assess parti cipants
knowledge of diabetes. The scale consists of 18 true or false
guestions on knowledge of nutrition, exercise, foot health, and
overall diabetes monitoring with 2 more specific questions for
peopletaking insulin [26]. Both the general DKSand theinsulin
subscale demonstrated reliability with a Cronbach coefficient
a of .77 and .84, respectively [35]. The scale has demonstrated
validity [35]. The questions were scored from 0 to 100, where
higher scores represented better diabetes understanding. The
average was obtained by adding al the scores and dividing by
the number of people who completed the survey.

The participants' self-care in managing diabetes was measured
by the SDSCA [27]. The interitem and test-retest reliability
demonstrated high to moderate correlations of .47 and .40,
respectively [27]. The 13-item questionnaire is divided into
sections of diet, exercise, blood glucose testing, foot care, and
smoking status, with 2 additional questions for cigarette
smokers, and has shown evidence of validity [27]. In the
guestionnaire, participants were asked to rate the number of
days (0-7) they performed a specific self-care activity in the
past 7 days. Scores were calculated by obtaining the mean
number of daysfor each section[27]. For the cigarette smoking
status, if the respondent was a cigarette smoker, 1 point was
entered and added to the number of cigarettes smoked per day

[27.

The DFSBS [28] was used to measure the participants foot
self-care behaviors[28]. The DFSBS has a Cronbach coefficient

https://nursing.jmir.org/2023/1/e40000

Juetd

a of .73, and the intraclass correl ation coefficient over 2 weeks
was 0.92 (P<.001); both coefficients indicate that the DFSBS
scaleisreliable as a screening tool for daily foot care activities
[28]. The scale has shown evidence of validity [28]. The 7-item
scaleisdivided into 2 parts. The first section asked participants
to rate the number of days they performed foot carein the past
7 days (0 days, 1-2 days, 3-4 days, 5-6 days, or 7 days). The
second part asked them to rate the frequency they performed
general foot activities (categorized into never=1, rarely,
sometimes, often, or dways=5). Theitemsin both sectionswere
added, with arange of 7-35, where higher scoresindicated better
foot self-care [28,36].

Statistical Analysis

Statistical analysis was conducted using SAS software for
Windows (version 9.4; SAS Institute Inc) [37]. We calculated
descriptive statistics to assess the feasibility, usability, and
self-reported changesin diabetes knowledge, self-care, and foot
care measures before and after participating in the telehealth
educational program. Paired-sample t tests (2-sided) were
conducted to determineif there were any significant differences
between the preintervention and 3-month postintervention
scores.

Results

Sample Characteristics

Of the 39 participants who consented to participate in the pilot
study, 4 did not take part in the subsequent videoconferences
because of schedule conflicts. Another participant tried to join
the initial videoconference on the wrong date. A total of 29
participants completed al videoconferences at 3 months. Most
of the dropouts had attended some college, were married, were
employed full-time, were aged 50-59 years, and had diabetes
for 1-5 years. They did not differ from the participants who
completed the study. Table 1 presents the characteristics of the
study sample. The participants were predominately employed
full-time (27/39, 69%), mae (24/39, 62%), married or
cohabiting (29/39, 74%), and aged 50-59 years (20/39, 51%).
Thelevel of education varied, with 11 (28%) having completed
abachelor degree, 7 (18%) having amaster or doctoral degree,
and 5 (13%) having high school or less than high school
education. The sample was diverse: 16 (41%) were White, 9
(23%) were African American, 9 (23%) were Hispanic, and 4
(10%) were Asian.
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Table 1. Sample characteristics of participants (N=39).
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Characteristics

Participants, n (%)

Agerange (years)
30-39
40-49
50-59
60+
Missing
Gender
Male
Female
Missing
Marital status
Single
Married or cohabiting
Divorced
Missing
Employment status
Unemployed
Part-time
Full-time
Retired
Missing
Educational attainment
L ess than high school
High school
Some college
Associate degree
Bachelor’s degree
Master's degree
Doctorate
Missing
Race and ethnicity
White
African American
Hispanic
Asian
Missing
Diabetes duration (years)
Lessthan 1
1-5
6-10
More than 10

Missing

7(19)
5(13)
20 (51)
6 (15)
1(3)

24.(62)
14 (36)
1(2)

5(13)
29 (74)
4 (10)
1(3)

7(18)
2(9)
27 (69)
2(9)
1(3)

3(8)
2(9)
12 (30)
3(8)
11 (28)
4 (10)
3(8)
1(3)

16 (41)
9(23)
9(29)
4 (10)
1(3)

8 (20)
14 (36)
10 (26)
6 (15)
1(3)
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Feasibility: Enroliment, Retention, and Assessment
Rates

Of the 50 individuals who were eligible for the study, 39 (78%)
consented to participate. After consenting and before the first
videoconference, 5 participants (5/39, 13%) dropped out of the
study. Theavailability of participantsand the time commitment
were the most common issues, as 1 participant shared that he
was offered a new job after he consented and could no longer
find the time for the study. One participant had other, more
critical health issues that needed to be resolved. Of the 39 who
consented, 34 (87%) completed the first videoconference and
29 (74%) completed the second and third videoconferences.
Therefore, 74% (29/39) finished the study, defined as attending
all 3 videoconferences. The percentage of participants
completing the baseline assessment was 95% (37/39). The
percentage of participants compl eting assessmentsat 1.5 months
was 50% (17/34). The percentage of participants completing
final assessments at 3 months was 100% (29/29). On average,
the assessment completion rate for al surveys was
approximately 82%.

During the abrupt outbreak of COVID-19, many companies
switched to virtual technological platforms such as Zoom to
meet. All but 2 of the participants in the study were familiar
with Zoom technol ogy. One participant initially had challenges
using the technology and needed his daughter to help with
joining Zoom meetings. However, by the third videoconference,
he successfully connected to Zoom by himself. Another

Juetd

participant had difficulty allowing the camerato turn on in the
Zoom application using his mobile device. After getting help
from the principal investigator, he was also ableto connect with
audiovisual mediausing hissmartphone. Most participants used
their cellular phones to connect, likely owing to the easy and
convenient nature of mobile technology. However, while those
who lived in the urban area had no issues with connectivity, 2
participants in the rural areas had poor connection quality and
speed, causing the virtual conferences to be rescheduled.

One participant logged in aday early and never rejoined because
of aschedule conflict. Several participantsalso had to reschedule
the videoconferences due to work schedule conflicts, severe
weather, or simply forgetting, despite calendar reminders sent
to their emails. Technology also relies on electrical power and
network signals. On September 14, 2021, atropical storm swept
through Texas, resulting in power outages for many individuals,
thereby precluding videoconferences at the originally scheduled
time.

Telehealth Usability

Overall, participants reported a positive attitude toward the use
of telehealth in this study with an overall mean TUQ score[24]
of 6.24 (SD 0.98) on ascale of 1to 7 (Table 2). They found the
telehealth modality to be easy to use, effective, useful, and
reliable. Participants were satisfied with its overall use and
would useit again. The TUQ [24] demonstrated a Cronbach a
of .97, indicating excellent reliability.

Table 2. Summary of participants’ perceptions of telehealth usability (n=29).

Telehealth usability (score scale 1-7) Score, mean (SD)
Usefulness 6.14 (0.97)
Ease of use 6.50 (0.93)
Effectiveness 6.32 (0.96)
Reliability 5.58 (1.48)
Satisfaction 6.15 (1.18)
Total score 6.24 (0.98)

Changesin Diabetes K nowledge, Self-care, and Foot
Care Measures

The mean scores for diabetes knowledge, self-care, and foot
care activities for all participants who took the surveys are
presented in Table 3. The paired-samplet test analysisrevealed
that participants diabetes knowledge, self-care abilities, and
foot care activities were higher at 3 months postintervention
than at baseline (Table 4). Diabetes knowledge increased by a
mean of 15.82 (SD 16.69) points of 100 (P<.001) from baseline
to 3 months. Postintervention surveys demonstrated significantly
better self-care, with participantstesting their blood glucose on
average 2.26 (SD 2.47) more days per week (P<.001),
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performing foot care an average of 1.74 (SD 2.04) more days
per week (P<.001), adhering to healthy eating habits on average
157 (SD 2.12) more days per week (P<.001), and being
physically active on average 1.24 (SD 2.21) more days per week
(P=.005). Cronbach a for the self-care measure [27] was .82,
indicating good internal consistency reliability. Participantsalso
reported an improvement in the frequency of foot
self-examinations and general foot care behaviors. The mean
scoresfor foot careincreased by amean of 7.65 (SD 7.04) points
(scale of 7 to 35) from baseline to 3 months postintervention
(P<.001). Cronbach a for the DFSBS [28] was .80, indicating
good reliahility of the scale.
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Table 3. Descriptive analysis of changesin foot care behaviors, self-care, and diabetes knowledge.

1.5 months (n=17), mean (SD) 3 months (n=29), mean (SD)

Variables Baseline (n=37), mean (SD)
Diabetes Foot Self-Care Behavior Scale 17.75 (7.42)
Summary of Diabetes Self-Care Activities (days per week)
General diet 3.34(1.97)
Blood glucose testing 2.26 (2.34)
Foot care 2.69 (2.25)
Exercise 2.03(1.70)
Diabetes Knowledge Scale 70.48 (17.86)

21.59 (7.21) 25.46 (6.20)
3.74 (1.45) 474 (1.62)
2.47 (2.17) 4.28 (2.66)
3.38 (2.24) 4.40 (2.23)
2.32 (1.40) 3.16 (1.81)
75.92 (15.81) 83.89 (10.70)

Table 4. Paired-samplet test analysis of foot care behaviors, self-care, and diabetes knowledge at baseline and 3 months postintervention.

Variables Participants, n Basdline, mean (SD) Threemonths, Difference, mean 95%Cl  t (df) Significance (2-
mean (SD) (SD) tailed), P value
Diabetes Foot Sdlf- 26 17.81 (6.75) 2546 (6.21)  7.65(7.04) 4.81- 5.54 <.001
CareBehavior Scale 10.50 (25)
Summary of Diabetes Self-Care Activities
General diet 29 3.17 (1.96) 474(162)  157(212) 0.76-2.37 3.99 <.001
(28)
BG testing 29 2.02 (2.37) 428(266)  2.26(2.47) 1.32-320 4.93 <.001
(28)
Foot care 29 2.66 (2.25) 440(223)  1.74(2.04) 0.96-2.51 4.59 <.001
(28)
Exercise 29 1.91 (1.71) 316(1.81)  1.24(2.21) 0.40-2.08 3.02 .005
(28)
DiabetesKnowledge 21 68.07 (18.81) 83.89(10.70) 15.82 (16.69) 8.22- 4.34 <.001
Scale 23.42 (20)
: : favorable. The videoconferences can be conducted at home or
Discussion

Principal Findings

This study examined the feasibility, usability, and self-reported
changesin diabetes knowledge, self-care, and foot care measures
before and after participation in atelehealth educational program
that focused on foot care during the COVID-19 pandemic. To
our knowledge, this study is the first to assess the feasibility,
usability, and self-reported changes in foot care measures of a
theory-based synchronous telehealth educational program
focused on preventivefoot carefor patientswith type 2 diabetes
in primary care. We found that the telehealth program was
feasible, easy to use, and acceptable for our participants.
Participants reported they were satisfied with the overall use of
telehealth technology and agreed they would use telehealth
sessions again. In addition, the synchronoustel ehealth program
improved self-reported diabetes knowledge, frequency of foot
care, and self-care of diabetes management behaviors. Telehedlth
has frequently been used to diagnose, evaluate, and trest patients
[38], and this study demonstrated that telehealth
videoconferences can offer theory-based education on foot care
for people with type 2 diabetes.

Feasibility of the Foot Care Telehealth Program

In terms of feasibility measures, the overal telehealth
enrollment, participation, and assessment completion rateswere

https://nursing.jmir.org/2023/1/e40000

work via mobile phones or computers and do not require
traveling, which may be more convenient for many participants
and may make patients more willing to participate in the study.
Conversations with individual s during the recruitment process
revealed that a lack of time, scheduling conflicts, and other
health prioritieswerethe most frequent barriersto participation
in the study. A possible solution would be to use a website or
a phone app that would automatically send text reminders of
an upcoming videoconference. If they are unable to attend,
participants could then use the website or mobile app to
reschedule the videoconference by choosing a time and date
that work best for them.

Five participants (5/39, 13%) attended the first videoconference
but did not complete the subsequent ones, so we could not
confirm changes in their diabetes knowledge, foot care
measures, or self-care behaviors. Thereasonsfor not completing
the subsequent videoconferences may have been related to
participants thinking that they already knew the information
presented, alack of time, and illness. Of note, everyone who
participated in the second session also completed the third
videoconference. Those who remained after the first telehealth
session were interested in learning more about diabetes foot
care, while others who lost interest dropped out. The 26%
(10/39) rate of dropout is comparableto what has been reported
in research evaluating the impact of telehealth programs in
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patients with type 2 diabetes [39]. The 74% (29/39) completion
rate over 3 months resembles what was observed in another
study eval uating telehealth to set goalsfor patients with diabetes
[40].

The assessment completion rates were favorable. Compared to
the baseline and 3 months, the assessment completion rate was
lower at 1.5 months. This may be because many were dealing
with the severe weather and power outage as well as additional
stressors associated with a COVID-19 surge. Our overall
assessment completion rates were high compared with those
reported in aprevious study that administered telehealth surveys
to people with diabetes[38]. Establishing atrusting relationship
with participants and offering incentives after each assessment
is completed may further improve survey response rates.
Sending SM S text message reminders to people who have not
finished the assessment surveys may also increase completion
rates.

Telehealth Usability

Interms of usability, participants of various agesand racial and
ethnic backgrounds reported that the tel ehealth technol ogy with
videoconferencing was easy to use, useful, and effective.
Although those who dropped out of the study did not complete
the TUQ, the characteristics of those who responded were
similar to those of the dropouts. All participants were able to
videoconference with the principal investigator using either
their smartphones, desktop computers, or laptops. A few people
experienced minor audio and video issues, but these were
promptly resolved. These findings are consistent with other
research evaluating telehealth interventions in people with
diabetes [40]. Scores on the telehealth reliability subsection of
the TUQ were lowest, most likely attributable to the severe
weather that resulted in apower outage in the Houston areaand
interrupted internet access, forcing telehealth sessions to be
rescheduled. Overall, the tel ehealth technology was well-liked
by the participants, and they reported they would use it again.
Although most participants did not have major technical
difficulties, individualswho were unfamiliar with the application
might find it helpful to have a trial session with the research
team before the first scheduled videoconference.

Participants also reported that the videoconferences with the
nurse practitioner kept them accountable and helped them learn
new information, especially when they could ask questions
during the videoconferences and obtain immediate answers.
Similarly, in a recent review, videoconferencing telehealth
consultation was associated with greater engagement and
psychological buy-in, compared with phone consultations,
allowing opportunities for socia support and real-time
discussions[41]. In addition, severa participants reported that
the telehealth discussions about self-care were therapeutic,
informative, and supportive. They noted that the nurse
practitioner’s sincere demeanor and compassionate presence
when discussing foot care had afavorable effect ontheir mental
well-being while fostering awareness of diabetes foot
management. Participants also expressed satisfaction with the
quality and practicality of the telehealth-delivered foot care
sessions. A drawback of the telehealth videoconferencing
modality mentioned by some participants was the absence of
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the“human touch” onewould often have with aclinician during
an in-person consultation. These sentimentsare similar to those
reported in a previous study examining the advantages and
disadvantages of telehealth technology in diabetes education
[42]. The benefits of telehealth technology still outweigh the
limitations, as virtual video platforms were accepted among
participants of various agesin our study.

Changesin Diabetes Knowledge, Self-care, and Foot
CareMeasures

Interms of the secondary aims, most participantswere unawvare
of the importance and necessity of foot care for people with
diabetes or how diabetes affects the feet. The lack of foot care
knowledge and inconsistent practice of foot management are
also consistent with prior studies[43,44]. After the 3telehealth
videoconferences, participants  self-reported  diabetes
knowledge, self-care behaviors, and foot care measures
improved significantly. Participantswere particularly interested
in learning about measures to prevent foot ulcers and injuries
(eg, avoiding direct heat sources to the feet, protecting against
cold exposure, and using well-fitted shoes and socks) as well
as specific foot self-care behaviors (specifically what to look
for when examining, moisturizing dry skin, and thoroughly
drying the toes and feet) to prevent skin infections and
breakdown. Participants were unaware of the need to check the
inside of the shoes before putting them on or that moisturizer
should not be applied between the toes. Severa peoplereported
the difficulty of wearing proper shoes when the temperatures
are extremely high in Texas; hence, they chose to go barefoot
or wear sandals rather than shoes. Others reported they walk
around the house barefoot due to cultural customs. Taking
culturally appropriate foot care practices into account could
help meet the social and cultural needs of adiverse population.
The positive self-reported foot self-care behaviors align with
previous studies showing that video-based educational programs
are helpful in setting diabetes self-care goals [40], reaching
glycemic control, reducing hemoglobin A, levels[45-48], and
decreasing hyperglycemic complications [49].

Participants with various diabetes durations reportedly
incorporated foot care activities after the telehealth sessions,
suggesting that people with diabetes may overlook or have a
limited understanding of diabetes foot care, even if they have
had diabetes for years. In fact, several participants said they
wished they had the foot care education earlier. According to a
recent study [18], most people with diabetes referred to a
multidisciplinary foot team did not know the reasons for the
referral and werelessaware of their risksfor foot complications.
Our study isnovel, aswe focused on using teleheal th technol ogy
to engage patientsin diabetesfoot care, an area often missed in
the primary care setting [15]. Thus, telehealth sessionsfocusing
on diabetes foot care have the potential to ease the profound
morbidity and mortality associated with diabetic foot
complications, especialy during the COVID-19 pandemic.
Because of the favorable results from this study, a nurse-led
telehealth educational program may be apromising strategy for
increasing patients’ awareness of foot care and preventing foot
complications.
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Our positive results for self-reported changes in knowledge,
self-care, and foot care behaviors validate the logic of the
ITHBC [25], which we used to inform our intervention design.
According to the theory, diabetes knowledge and socia
facilitation are precursors to engaging in self-care actions,
including adhering to foot care, nutrition, and physical activity
recommendations. In the telehealth intervention, we offered
general diabetes education with a focus on foot care,
highlighting the need for self-examination and how to effectively
manage diabetes. Participants valued the opportunity to talk
about their personal storiesand reported that the support offered
during the telehealth sessions helped them adhere to practice
recommendations. The participants then applied the new
knowledge to cultivate self-care behaviors and involvement in
foot care practices. Asaresult of increased diabetes knowledge
and supportive social interactions, participants devel oped skills
to plan, monitor, implement, and assess their diabetes self-care.
They reported an increase in the number of days per week they
adhered to foot care, healthy nutrition, and physical activity
recommendations. The theory posits that the commitment to
implementing these changes is the short-term result, and the
changesin health outcomes are the long-term result. Using this
theory, we emphasized patient-centered care by meeting with
each participant individually to integrate foot care knowledge
and promote positive social facilitation to allow each participant
to be more attuned to foot care behaviors and to optimize health
outcomes. Patient-centered care recognizesthat each participant
isunique and yieldsincreased patient satisfaction and improved
outcomes [50]. Supported and satisfied participants may be
more likely to adhere to treatment regimens, leading to better
behavioral and clinical outcomes [50].

Limitations

Although our study included a diverse population, these
promising resultsfrom 2 family medical practiceclinicsin Texas
need to be validated in additional settings using a randomized
trial study design to determine efficacy and examine long-term
clinical outcomes. The feasibility of our diabetes telehealth
program may be due to our participants easy access to
broadband mobile technology and the novelty of attending
virtual Zoom sessions, rather than interest in diabetesfoot care.
With the wide availability of mobile broadband networks in
urban areas, most parti ci pants connected using their cell phones
rather than computers. Peoplein rural settings may experience
more challenges accessing broadband connectivity for telehealth
services and have decreased access to critically needed health
care services [51]. In addition, well-educated patients may be
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more likely to have extra time and technology resources to
participatein telehealth programs. Effortsto improve broadband
internet accessin all geographical areas are needed to meet the
needs of rural communities for remote telehealth services and
toimprove health outcomes[51]. When devel oping atel ehealth
program, we must consider the unique challenges patients may
face with broadband mobile technology, including a lack of
comfort with using new mobile apps, reduced broadband
connectivity in rural areas, lack of resources, and privacy
concerns. Participants educational levels should aso be
considered.

We measured patient self-reported outcomes over 3 monthsand
cannot confirm whether theincreased foot care behaviorswould
be sustainable over longer periods of time and would be
correlated with decreased incidence of infections and
amputations. The scheduling of the monthly telehealth
videoconferences varied dlightly, despite our effort to maintain
consistency, to account for adverse weather conditions, illness,
and participants’ various schedules. The schedule variations
prove the flexibility of telehealth programs and are a realistic
depiction of apractical study. Nurse practitioners should screen
patients at risk for diabetic foot disease and advocate for
increased access to telehealth technologies for foot care
education and support. Ongoing diabetes foot care education
and support for all patients are essential to improving diabetes
knowledge and self-care behaviors that are precursors to
preventing debilitating foot complications.

Conclusions

Our preliminary results demonstrate that a synchronous
telehealth educational program focused on foot careisfeasible,
easy to use, and acceptablein patients with type 2 diabetes. Our
study showed significant improvementsin self-reported diabetes
knowledge, sdlf-care, and foot practices after 3 months of
participation in the program. Telehealth technology is an
essential tool for ensuring accessible hedth care [41]. It
represents an innovative path to support patients with diabetes
in performing foot care. Using the ITHBC [25], we demonstrated
that atelehealth educational program centered on diabetes foot
care during the COVID-19 pandemic hasthe potential to engage
patients to be actively involved in managing their health and
improve their diabetes knowledge. Therefore, an educational
program incorporating telehealth videoconferences to improve
diabetesfoot careisurgently needed for providing optimal care
to people with diabetes. Further investigation is needed to
determine the long-term efficacy of a telehealth program to
promote diabetes foot care and self-care behaviors.
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Abstract

Background: Community-based management by heart failure specialist nurses (HFSNS) is key to improving self-care in heart
failure with reduced gjection fraction. Remote monitoring (RM) can aid nurse-led management, but in the literature, user feedback
evaluation is skewed in favor of the patient rather than nursing user experience. Furthermore, the ways in which different groups
usethe same RM platform at the sametime arerarely directly compared in the literature. We present abalanced semantic analysis
of user feedback from patient and nurse perspectives of Luscii, a smartphone-based RM strategy combining self-measurement
of vital signs, instant messaging, and e-learning.

Objective: This study aimsto (1) evaluate how patients and nurses use this type of RM (usage type), (2) evaluate patients’ and
nurses user feedback on this type of RM (user experience), and (3) directly compare the usage type and user experience of
patients and nurses using the same type of RM platform at the same time.

Methods: We performed a retrospective usage type and user experience evaluation of the RM platform from the perspective
of both patientswith heart failure with reduced gjection fraction and the HFSNs using the platform to manage them. We conducted
semantic analysis of written patient feedback provided viathe platform and afocus group of 6 HFSNs. Additionally, asanindirect
measure of tablet adherence, self-measured vital signs (blood pressure, heart rate, and body mass) were extracted from the RM
platform at onboarding and 3 months later. Paired 2-tailed t tests were used to evaluate differences between mean scores across
the 2 timepoints.

Results: A tota of 79 patients (mean age 62 years; 35%, 28/79 femal€) were included. Semantic analysis of usage type revealed
extensive, bidirectional information exchange between patients and HFSNs using the platform. Semantic analysis of user experience
demonstrates arange of positive and negative perspectives. Positive impactsincluded increased patient engagement, convenience
for both user groups, and continuity of care. Negative impactsincluded information overload for patients and increased workload
for nurses. After the patients used the platform for 3 months, they showed significant reductionsin heart rate (P=.004) and blood
pressure (P=.008) but not body mass (P=.97) compared with onboarding.

Conclusions: Smartphone-based RM with messaging and e-learning facilitates bilateral information sharing between patients
and nurses on a range of topics. Patient and nurse user experience is largely positive and symmetrical, but there are possible
negative impacts on patient attention and nurse workload. We recommend RM providers involve patient and nurse users in
platform development, including recognition of RM usage in nursing job plans.
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Introduction

Despite effective treatment options, patients with chronic heart
failurewith reduced gjection fraction (HFrEF) have alow quality
of life [1]. The importance of improving patient
self-management is appreciated by international clinical
guidelines including the European Society of Cardiology [2],
but achieving thisremainsamajor challengein HFrEF care[3].
Regular clinical review by heart failure specialist nurses
(HFSNs) isthe cornerstone of community-based management.
This includes a range of tasks such as monitoring
patient-measured vital signs, asking about symptoms, uptitrating
prognostic medication doses, altering diuretic doses, answering
ad hoc questions, and delivering education for patients and
carers. Although HFSN management decreases hospital
admissions [4] and nurse-led education is known to improve
quality of life [5], there is no consensus on the optimal way to
deliver this care.

Community management by HFSNs typically relies on
high-frequency monitoring of vital signs and regular symptom
review via serial face-to-face outpatient appointments [6]. In
practice, not only are these appointments burdensome for
patients to attend, but there is no systematic way to capture
rapid changes in patients clinica states between the
appointments, so that timely intervention can be provided. This
potentially misses awindow of opportunity, which may lead to
increased morbidity and worse quality of life.

Remote monitoring (RM) is one way to monitor and manage
patients with chronic diseases, without requiring freguent
face-to-face appointments. RM for HFrEF is an area of active
research, but the majority of studiesfocuson clinical outcomes
such as medication optimization [7], health care usage and
mortality [8], rather than user experience [9]. Although user
feedback and preferences for smartphone-based RM in
cardiovascular disease have been reported in the literature
[10,11], itisheavily skewed infavor of patients’ and caregivers
user experience rather than the nurses user experience.
Specifically, the impact of RM technologies on nurse user
experience and workload is underreported in the literature
[12,13]. Furthermore, even in the minority of studiesevaluating
the user experience of caregivers, the patient perspectiveisoften
not simultaneoudly reported [10]. Therefore, thereisagap in
theliterature for more studies conducting abalanced evaluation
of user experience from both patient and nursing perspectives,
using the sametype of RM strategy for HFrEF at the sametime.
A few studies have had this type of design previously, but the
RM strategy has been invasive [14] or telephone-based [15],
rather than noninvasive smartphone-based RM with patient
education. Increasingly, smartphone-based RM is available for
HFrEF [16], but theimpact of thistype of RM on the experience
of both patient users and nurse users remains unknown.

https://nursing.jmir.org/2023/1/e44630

In this study, we evaluate the impact of a novel
smartphone-based RM platform called Luscii. This strategy of
RM combines noninvasive sel f-measurement of blood pressure,
pulse rate and body mass, self-reporting of heart failure,
depression and anxiety symptoms, pill usage, a messaging
functionality for patient and HFSN communication, and a suite
of tailored e-learning modules in a single smartphone app.
Specifically, we evaluate usage type and user experience from
the point of view of both patientsand HFSN users. Additionally,
weanalyze the changein self-reported vital signs measurements
submitted by patients over a 3-month period. Our primary aims
areto (1) evaluate how patients and nurses use thistype of RM
(usage type), (2) evaluate patients’ and nurses’ user feedback
on thistype of RM (user experience) and (3) directly compare
the usage type and user experience of patients and nurses using
the same type of RM platform at the same time.

Furthermore, nonadherence to guideline-directed medical
therapy for HFrEF contributes to worse clinical outcomes; RM
using mHealth strategies may be oneway to improve medication
adherence[17]. Previous studies have shown a beneficial impact
of RM on medication adherence[ 18], which isusually measured
by patients self-reported compliance. Guideline-directed
medical therapies for HFrEF (such as angiotensin-converting
enzyme inhibitors and [3-blockers) are known to lower blood
pressure and heart rate, whereas body mass is often used as a
measure of effectiveness and adherence to loop diuretics [19].
In this study, we additionally hypothesize whether RM of vital
signs such as blood pressure, pulse rate, and body mass could
be a useful surrogate for medication adherence that does not
depend on patients reporting for themselves whether they have
taken their tablets. Therefore, additionally, our secondary aim
isto investigate whether there is a significant change in blood
pressure, heart rate, and body massin thefirst 3 months of using
thistype of RM platform.

Methods

Study Design

Using a mixed methods approach consisting of qualitative
free-text thematic analysis and quantitative analyses of vital
signs measurements, we retrospectively analyzed the usage type
and user experience of two groups of users of the RM platform:

1 Patient users: patients with HFrEF (index left ventricular
gection fraction [LVEF] <40% measured by
echocardiography) being treated in our regional heart failure
servicein London, United Kingdom. Theinclusion criteria
were consenting to using and being onboarded to the RM
platform between April 2021 and November 2021 and
having submitted at least 2 measurements per week for at
least 3 months. Demographic data, medical comorbidities,
and heart failure severity (measured by LVEF on
echocardiogram and New York Heart Association class)
were extracted from the electronic health record.
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2. HFSN users: the cohort of HFSNs at our hospital who
routinely used the RM platform to manage patients with
chronic HFrEF.

Ethics Approval

Ingtitutional approval was granted by the Imperial College
Healthcare National Health Service (NHS) Trust Audit and
Quality Improvement Committee (Ref CAR/Q77). Participants
wereinformed that their feedback would be used anonymously
for audit and research. All participants consented to the use of
their anonymous responses by participating in the feedback or
focus group. Patients used their own mobile devices to run the

RM app.
Data Collection

For the patient user group, all users were invited to submit
free-text commentsviathe RM platform. There were no specific
guestions asked, but patients were told that they could use the
unstructured free-text response field to express their feedback
about topics such as the RM platform itself, their reasons for
using RM, how they used it, their positive and negative
experiences of RM, and their views on RM in general. Text
comments were extracted from the RM database by bespoke
searches written in the SQL query language.

Self-measured vital signs (pulse rate, blood pressure, and body
mass) submitted by patients to the RM platform were also
extracted at two timepoints: (1) at onboarding (week 1 of
platform use) and (2) 3 months after onboarding (week 12 of
platform use). To be included in this part of the analyses,
patients had to have submitted at least 5 measurements in the
first week and in the 12th week of platform use (ie, a both
timepoints). To enable robust comparison of average readings,
rather than analyzing single values of measurements that have
high interday and intraday variability, the mean value of all
measurements submitted in week 1 and week 12 was cal cul ated.
The differencein mean systolic blood pressure, diastolic blood
pressure, heart rate, and body mass between week 1 and week
12 was compared.

For the HFSN user group, we conducted a focus group of
HFSNs who managed patients with HFrEF using the RM
platform. Thefocus group was semistructured, allowing HFSNs
to express their feedback on arange of issues pertaining to the
RM platform. The topics discussed were as follows:

1. How HFSNsused the RM platform

2. Their perceived positive impacts of thistype of RM

3. Their perceived negative impacts of thistype of RM

4. Their views on smartphone-based RM for HFrEF in genera

The focus group was facilitated by a trained member of the
research team and transcribed. The text comments from patient
users and HFSN users were combined with the HFSN focus
group transcription, resulting in a single large text data set of
user feedback for qualitative analyses (Multimedia Appendix
1).
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Primary Analyses. Semantic Analysis of Usage Type
and User Experience

The text data generated from the patient user feedback and the
HFSN focus group were thematically analyzed using the method
described by Braun and Clarke [20] by 2 independent members
of the research team. The following stages of analysis were
used: familiarization with the data, generating initia codes,
searching for themes or subthemes, reviewing themes or
subthemes, defining and naming themes or subthemes,
producing the final report, and checking validity.

Detailed methodology for these analyses is described in
Multimedia Appendix 1. The fina themes, subthemes, and
relevant quotation examples from the raw data were identified
for presentation in the results.

Secondary Analyses: Differencein Vital SignsOver 3
Months of Platform Use

These analyses pertained only to the self-measured vital signs
data collected from patients after week 1 and week 12 of RM
platform use.

Paired 2-tailed t tests were used to evaluate the difference
between mean systolic blood pressure, diastolic blood pressure,
heart rate, and body mass between week 1 and week 12. For
each type of measurement, the null hypothesis was that there
was no statistically significant difference between the mean
measurement at onboarding and the mean measurement after 3
months. P values of <.05 were deemed statistically significant.

The RM Platform

The RM intervention in this study used the Luscii platform.
This is a commercialy available smartphone-based RM
platform.

The intervention combined three modules within a single
smartphone app:

1. Measurements module (Figure S1in Multimedia Appendix
2): patientswere given adigital sphygmomanometer, pulse
rate monitor, and body mass scale connected to the
smartphone app via Bluetooth. Patients were prompted to
submit measurements daily, with no upper limit on the
number of alowable measurements. All previously
submitted measurements were viewable by the patient and
cliniciansin graphical and tabulated formats. Patients could
also complete optional questionnaires about heart failure
symptoms, pill usage, anxiety, and depression.

2. Sef-care module (Figure S2 in Multimedia Appendix 2):
e-learning modules written by HFSNs in our department
were uploaded to the Luscii app. These covered topicssuch
as prognostic heart failure medication, information about
different cardiac investigations, and device therapy.

3. Messages module (Figure S3 in Multimedia Appendix 2):
patients had the option to add free-text comments to their
measurements, which were sent to cliniciansin the form of
messages. In this module, clinicians (typically HFSNS)
could respond to these messages or send new messages as
unstructured free text. HFSNs were available to interact
with patients using this module between 9 AM and 5 PM,
Monday to Friday.
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Screenshots of the different modulesin the Luscii platform are
shown in Multimedia Appendix 2.

From the clinician-facing side of the platform, HFSNs could
review previous measurements of vital signs, review responses
to the Heart Failure Questionnaire and anxiety and depression
guestionnaires, view comments and messages sent by patient
users, send messagesto patient users, set personalized thresholds
for vital signs to automatically alert HFSNs, and upload heart
failure educational material through e-learning modules.

Auton et al

Results

Participant Characteristics

A total of 83 patientswith HFrEF were onboarded onto the RM
platform between April 2021 and November 2021; 4 patients
used the platform for fewer than 3 months (2 dropped out and
2 died), so 79 patients (mean age 62 years; 35%, 28/79 female)
were included in the analyses. Demographic data, medical
comorbidities, and heart failure severity of the patient users
included are shown in Table 1.

Table 1. Characteristics of 79 patient users with heart failure with reduced gjection fraction who were onboarded to the remote monitoring platform

and used it for at least 3 months.

Characteristic at the point of onboarding to the remote monitoring platform Vaue
Demographics
Age (years), mean (SD) 62.0 (13.4)
Female, n (%) 28 (35)
Ethnicity, n (%)
White 43 (55)
Black 13 (16)
Asian 8(10)
Mixed 7(9
Other 8(10)
Medical comorbidities, n (%)
Ischemic heart disease 24 (30)
Atria fibrillation 22 (28)
Hypertension 27 (34)
Stroke 5(6)
Type 2 diabetes mellitus 13 (16)
Chronic obstructive pulmonary disease 10 (13)
Chronic kidney disease 8 (10)
Heart failure parameters
Left ventricular gjection fraction (%), mean (SD) 32 (1)
New York Heart Association classification, n (%)
[ 12 (15)
I 39 (49)
m 23(29)
v 5(7)

Primary Results: Usage Type and User Experience

Of the 79 patients, 58 (73%) submitted feedback in the form of
text comments via the RM platform. A total of 6 of 9 (67%)
HFSNs participated in the focus group.

Usage Type
The RM platform enabled bilateral information exchange
between patients and HFSNs. Both user groups used the

https://nursing.jmir.org/2023/1/e44630

RenderX

platform to exchange information on a wide range of topics
including reporting symptoms, medication queries,
appointments, and administration and technical issues (Figure
1). HFSNs were able to create e-learning modules that were
delivered viathe RM platform. These educational moduleswere
another major method of information exchange between the 2
user groups and aided delivery of advice regarding symptoms
and medications.
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Figure 1. Different ways the patient users and heart failure specialist nurse (HFSN) users used the remote monitoring platform. The arrows indicate

the direction of information flow.
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User Experience

group datareveaed 2 key themes for each user group: positive

troubleshooting

impacts and negative impacts. Within these themes, there were
multiple subthemes that overlapped between the patient users
Thematic analysisof free-text questionnaireresponsesand focus  and HFSN users (Table 2).

Table 2. Thematic analysis of free-text comments from 58 patient users and a focus group of 6 heart failure specialist nurse users of the remote
monitoring platform. Two main themes are of positive and negative impacts. Different subthemes for each user group are nested within each theme.

Examples of text data within each subtheme are provided as quotations.

Theme and Subtheme (exampl es)

Patient users

Heart failure specialist nurse users

Positive impacts

« Increased engagement and understanding: (“...makes me pay
closer attention to my weight and blood pressure.”)

«  Reassurance and security: (“| feel much safer...peace of mind
knowing there is a team watching over me.”)

«  More convenient: (“...makes me feel...protected without the in-
convenience of being in hospital”; “...I don’t have to rely on
nurses coming round to do blood pressure checks.”)

«  Early abnormality detection: (“...makesit possibleto take actions
in advance to prevent heart attacks.”)

«  Enhanced communication: (“...allows patients to express their
concerns and knowing there is somebody there who will listen
and reply to them.”)

Negative impacts

« Lack of humaninteraction: (“...having a‘human’ voice to talk
toisfar better.”)

« Information overload: (“I check it too often and read too much
or too littleinto it.”)

o Technical issues: (“...when | can't get it to connect it gets me
very frustrated...”)

Increased engagement and understanding: (“...promotes patientsbeing
more proactive in self-management of their condition.”)

Enhanced usual care: (“...good adjunct to usual care, does not replace
but enhances.”)

Admissions avoidance: (“...we have avoided admissions’; “...useful
way to...prevent hospital admissions.”)

Early abnormality detection: (“...allows trends to be spotted more
quickly and actions to be taken for patients deteriorating or at risk of
hospital admissions.”)

Medication optimizations: (“...useful aid when titrating medications
remotely.”)

Increased workload: (* Sometimes can be difficult to manage the ad-
ditional alerts’; “On-boarding can be complicated and time-consuming
for staff.”)

Accessibility limitations: (“...only suitablefor those that are tech savy
and access to a smartphone.”)

Technical issues: (“Very much dependent on whether connections
are good.”)
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Overdl, the positive subthemes outhumbered negative
subthemes. Both user groups reported that the RM enabled early
detection of abnormalities whileincreasing patient engagement
and understanding of HFrEF. Patient users felt that RM was
more convenient than traveling to attend face-to-face
appointments, offered them reassurance, and enhanced
communication with HFSNs. HFSN users reported efficiency
gains due to fewer appointments, admission avoidance, and
medi cation optimization.

Negative subthemes from the analysis of patient user feedback
included information overload and alack of human interaction
compared with face-to-face appointments. Analysis of negative
HFSN user feedback revealed concerns that RM monitoring
was not accessible to al and highlighted the potential of
increased clinical workload. The negative subtheme of technical
issues was symmetrically reported by both user groups (Table
2).

Auton et al

Secondary Results: Impact of RM on Self-measured
Vital Signs

The magjority of patients provided measurements of pulse rate
(73/73, 100%), blood pressure (70/73, 96%), and body mass
(65/73, 89%) at both timepoints. Missing data were handled
using complete case analysis (only patients who had sufficient
measurements to calculate an average at both timepoints were
included). For the patientswho had incompl ete data, no obvious
relationship was found between them at either variablelevel or
timepoint level. The missing data were therefore deemed to be
missing completely at random and unlikely to biasthe complete
case analysis approach.

Post hoc calculations found that at least 64 patients were
required to detect a 10% decreasein blood pressure, heart rate,
and body mass between the 2 timepoints at an a of .05 and
power of 80%. On average, after 3 months of RM use, there
were significant reductions in pulse rate (P=.004) and blood
pressure (systolic P=.008; diastolic P=.002) but no change in
body mass (P=.97; Table 3).

Table 3. Table3. Self-measured vital signsfor patients using the remote monitoring platform. Values were measured at 2 timepoints: at onboarding to

the platform and 3 months later.

Patient-measured parameters Onboarding, mean (SD) After 3 months, mean (SD) P value
Heart rate (bpm; n=79) 73 (13) 69 (10) .004
Systolic blood pressure (mm Hg; n=76) 123 (19) 119 (16) .008
Diastolic blood pressure (mm Hg; n=76) 76 (12) 73 (10) .002
Body mass (kg; n=70) 86.4 (24.2) 86.4 (22.6) .97

Discussion

Principal Findings

In this study, we present a balanced evaluation of how a
smartphone-based RM platformisused by patientswith HFrEF
and HFSNs at the same time and their respective user
experiences over a 3-month period. We also report the change
in vital signs after 3 months of RM use. This study has 4 key
findings. First, this type of RM is feasible in this population
(dropout rate 2% over 3 months). Second, the RM platform was
used for sharing hilateral information between patients and
HFSNs. Third, both user groups reported predominantly positive
impacts on their experience, and there was considerable overlap
in the type of experience reported by each group. Finally, after
3 months of RM platform use, there was a significant reduction
in blood pressure and heart rate, but not body mass.

Qualitative Benefits of Smartphone-Based RM

The feasibility of RM in patients with HFrEF observed in this
study isin line with previous work [9]. Although the majority
of researchinthisareaisto do with theimpact of RM on clinical
outcomes [6], comparisons between patient and nurse user
experience for the same type of RM at the same time are less
well known [21]. This study fills this gap in the literature by
providing a balanced analysis of the qualitative impact on both
user groups.

Both user groups reported that this type of RM was more
convenient than serial face-to-face appointments. This is

https://nursing.jmir.org/2023/1/e44630

particularly relevant for heart failure because patients with
HFrEF have high rates of frailty and low mobility, which is
independent of age [22]. From a nurse perspective,
smartphone-based RM is likely to be more convenient than
telephone-based RM because measurements and communication
can be conducted asynchronoudly [23]. As previously described,
this gives HFSNs more flexibility to fit the RM tasks around
other clinical commitments [16].

The patient usersin this study expressed that RM had a positive
impact on continuity of care, engagement, awareness, and
feelings of safety. This was mirrored by HFSNs who reported
that their interactions with patients via the RM were more
fulfilling. Thisisin line with previous work [14,24]. Thistype
of RM may improve continuity of care, which is particularly
important to patients with HFrEF. Our study supports previous
findingsthat improving bilateral continuity of care may increase
the adoption and engagement with RM technology for both user
groups[25].

Our analyses aso revealed some unexpected uses of the RM
platform. This included symptom reporting and appointment
scheduling (Figure 1). Although this was not an intended
purpose of the platform, it illustrates that users are able to
creatively adapt their use to maximize functionaity and
convenience. In this way, smartphone-based RM may have
additional utility beyond just clinical optimization. Indeed,
patients taking an active role in the timing and frequency of
their follow-up may be a measure of increased
“self-management” (when patients monitor their own signsand

JMIR Nursing 2023 | vol. 6 | e44630 | p.278
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR NURSING

symptoms, adhere to treatment, are able to recognize changes
in their clinical state, and respond to these by atering their
behavior or seeking assistance).

Impact on Medication Adherence

Improving medication adherenceisakey aim of RM in HFrEF
[26]. In this study, we considered reduction in heart rate, blood
pressure, and body mass as a possible surrogate for investigating
medication adherence in our secondary anayses. Previous
studies have shown that eHealth self-management interventions
such as RM can improve medication adherence in heart failure
[18]. Compared with when they were onboarded, we found that
patients had significantly lower blood pressure and heart rate
after 3 months of RM use. This may reflect adherence with
prognosti c medi cati ons such as angiotensin-converting enzyme
inhibitors, B-blockers, and mineralocorticoid receptor
antagonists. Interestingly, there was no significant difference
in body mass, a metric that is often used to assess the overall
fluid status and degree of fluid overload and to guide titration
of diuretics. The lack of reduction in body mass in this study
may be because patients were not too fluid overloaded at
onboarding (almost 50% of patientswere only New York Heart
Association |1 at the point of starting RM, ie, they had mild
symptoms); therefore, they had relatively little fluid to lose in
thefirst place.

Potential Downsides of RM

Our analyses revealed that the wuser perceptions of
smartphone-based RM for HFrEF were not universally positive.
First, HFSNs reported an increased workload due to checking
and responding to alerts on the RM platform, which was
typicaly in addition to existing clinical commitments. Thisis
in line with previous studies that have reported greater nursing
activity for patients having telehealth monitoring; in one study,
nurses had twice as much activity with RM patients as with
controls [27]. However, almost a third of the activities were to
do with the provision of health information or lifestyle
education. The RM strategy in our study has built-in e-learning
for self-care and education. Aside from being more convenient
for patient users, compared with telephone-based monitoring,
this may be an important intervention to enable usersto benefit
from the upsides of RM without overburdening HFSNs with
the responsibility of providing synchronous patient education.
AsRM becomesincreasingly prevalent in clinical practice, we
recommend that organizational routines and reimbursement be
adjusted to specifically account for thisadditional activity [14].
Furthermore, developers of RM platforms should be mindful
not to overwhelm the nurse users with excessive aerts that are
known to be distracting [28]. This is in line with a previous
study that found that RM caused some nurse user distress due
to increased responsibility and workload [ 14]. We support their
recommendations to adjust organizational routines and
reimbursement systemsto give nurse users more security when
using RM technology.

Second, patient users experienced some information overload.
This potential pitfall has been reported previously for another
type of monitoring technology [29] and can also affect clinicians
[30]. The risk of information overload may indeed be higher
for thissmartphone-based RM than tel ephone-based RM because
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the ease and convenience (any time of the day, with no capping
of the number of measurements allowed) of the former islikely
to generate much more data than traditional RM approaches.
We recommend that developers be mindful not to create
platforms that overwhelm users, leading to lower usability and
more inefficiency.

Third, both user groups reported technical issues with the RM
platform. This led to frustration from patient users and
inefficiency for HFSNs. Although the inevitability of some
technical issuesis appreciated by previous work [31,32], there
is a dearth of studies evaluating their impact on the user
experience. This study highlights that these issues can have
substantial negativeimpact on user experience for both patients
and nurses. Technical issues risk undermining trust in the RM
platform, which may have implications for wider adoption and
acceptance. This also highlights the importance of having end
users involved in the development and testing stage of smart
RM technologies [33]. Further research should be directed to
evaluating the extent and impact of technical issues on the
quality of user experience.

Impact of Smartphone-Based RM on Health
Inequalities

Therisk of RM technologiesincreasing health inequalities was
anegative subtheme reported by HFSN users. Nurses expressed
concern that this type of technology risked excluding patients
who did not own smartphones or were not technologically savvy.
Socioeconomic status is one driver of RM adoption [34]. This
is supported by the fact that our cohort of patient userswere on
average from a higher socioeconomic class (measured by the
indices of multiple deprivation [35]) than the genera population
(median indices of multiple deprivation decile 3 vs5).

Age is another important factor. The mean age for a new heart
failurediagnosisin the United Kingdom is 76.6 years[36]. The
mean age of the cohort of patient users in this study is much
less (62 years). This reflects the fact that older patients, in
general, did not opt for this RM strategy, which isin line with
previous research [37]. As a result, we recommend that RM
should be viewed as a supplement to, not a replacement for,
usual guideline-directed clinical care. Smartphone RM may
optimize management remotely for those who choose it,
enabling redistribution of resources to enhance standard care
for those who are unwilling or unable to have RM [34]. With
smartphone use becoming ever more prevalent [38], the
proportion of patients unableto use smartphone RM technology
will aso reduce[39]. Werecommend that health care providers
be mindful of therisk that RM technology could increase rather
than reduce health inequalities and concerted efforts to engage
a broad user group while maintaining a high quality of usual
care so that those to choose not to have RM are not worse off
[4Q].

Limitations

First, this study evaluates the RM experience of patients and
HFSNs at one center in one part of London. More studies are
needed with a larger sample size to replicate these findings
before practice recommendations can be made.
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Second, not all eligible participants participated in all analyses;
however, the response rate was still high: the response rate for
patient feedback was 73% (53/73), 67% (49/73) of HFSNs
participated in the focus group, and >89% of patients were
included invital signsanalyses. Furthermore, patients were not
obligated to provide any feedback, so there may be a selection
bias of opinions skewed in favor of those who chose to.
However, we did not find any relationship that linked the
patients for whom data were missing. Therefore, it is unlikely
that the missingness of these data substantially biased our
analyses. Nevertheless, the majority of eligible participants
contributed data to each analysis so the results can be seen to
bewidely representative of the popul ation studied. Future studies
should aim to increase the response rate further so that the full
gamut of user opinion is captured and use aternative methods
of handling missing data such as multiple imputation if the
reason for missing data turns out to be nonrandom.

Third, in this study, we evaluated the initia impact of this
technology on its users over a 3-month period. This was our
experience in the first 3 months using this type of RM in our
region. Previous studies have shown that adherenceto RM itself
reduces with time [26]. Further research to see whether the
impact we found in this study is sustained in the long term is
ongoing.

Fourth, during the study period, the RM platform was licensed
only for use in patients with HFrEF (LVEF <40%). We have
not analyzed how it impacts patients with preserved gjection
fraction. These patients make up alarge proportion of the heart

Auton et al

faillure population, and future research should include their
experiences and comparison of these experiences with those of
patients with HFrEF.

Finally, our secondary findings relating to the use of vital signs
asasurrogate for medication adherence should be contextualized
within the limitations of possible biases of self-measurement,
inter- and intraday variation, the lack of anon-RM comparator
arm, and the fact that there are no corresponding prescription
data in this study. However, it may suggest a way for future
studies to leverage RM of vital signs to measure adherence to
medical therapy.

Conclusions

Smartphone-based RM of vital signs with integrated bilateral
information sharing and patient education isfeasiblein HFrEF.
Over a 3-month period, this platform had positive impacts on
patient users such as increased convenience, reassurance, and
self-care. A significant reduction in blood pressure and heart
rate over 3 months may reflect good adherence to
guideline-directed medical therapy and warrants further
investigation. Nurse users reported symmetrical impacts
including more continuity and the potential for admission
avoidance. We found potential pitfalls, such as information
overload for patients, increased workload for nurses, and
technical issuesfor both user groups. To maximize RM adoption
and acceptance, we recommend that RM providers actively
involve both patient and nurse users in platform development
and that managers formally recognize time spent using RM in
nursing job plans.
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Abstract

Background: ChatGPT, a large language model, has shown good performance on physician certification examinations and
medical consultations. However, its performance has not been examined in languages other than English or on nursing examinations.

Objective: We aimed to evaluate the performance of ChatGPT on the Japanese National Nurse Examinations.

Methods: We evaluated the percentages of correct answers provided by ChatGPT (GPT-3.5) for all questions on the Japanese
National Nurse Examinations from 2019 to 2023, excluding inappropriate questions and those containing images. |nappropriate
guestionswere pointed out by athird-party organization and announced by the government to be excluded from scoring. Specificaly,
these include “questions with inappropriate question difficulty” and “questions with errors in the questions or choices.” These
examinations consist of 240 questions each year, divided into basic knowledge questions that test the basic issues of particular
importance to nurses and general questions that test a wide range of specialized knowledge. Furthermore, the questions had 2
types of formats. simple-choice and situation-setup questions. Simple-choice questions are primarily knowledge-based and
multiple-choice, whereas situation-setup questions entail the candidate reading a patient’s and family situation’s description, and
selecting the nurse's action or patient's response. Hence, the questions were standardized using 2 types of prompts before requesting
answersfrom ChatGPT. Chi-sgquare tests were conducted to compare the percentage of correct answersfor each year'sexamination
format and specialty arearelated to the question. In addition, a Cochran-Armitage trend test was performed with the percentage
of correct answers from 2019 to 2023.

Results: The 5-year average percentage of correct answers for ChatGPT was 75.1% (SD 3%) for basic knowledge questions
and 64.5% (SD 5%) for general questions. The highest percentage of correct answers on the 2019 examination was 80% for basic
knowledge questions and 71.2% for general questions. ChatGPT met the passing criteria for the 2019 Japanese National Nurse
Examination and was close to passing the 2020-2023 examinations, with only a few more correct answers required to pass.
ChatGPT had a lower percentage of correct answers in some areas, such as pharmacology, socia welfare, related law and
regulations, endocrinol ogy/metabolism, and dermatology, and a higher percentage of correct answers in the areas of nutrition,
pathol ogy, hematol ogy, ophthalmology, otolaryngology, dentistry and dental surgery, and nursing integration and practice.

Conclusions: ChatGPT only passed the 2019 Japanese National Nursing Examination during the most recent 5 years. Although
it did not pass the examinations from other years, it performed very close to the passing level, even in those containing questions
related to psychology, communication, and nursing.

(JMIR Nursing 2023;6:e47305) doi:10.2196/47305
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Introduction

What is ChatGPT?

ChatGPT is alarge language model developed by OpenAl [1].
Based on the GPT architecture, it is capable of generating
high-quality, human-liketext in response to prompts. Pretrained
on alarge corpus of text data, it has been fine-tuned for specific
natural language processing (NLP) tasks such as language
generation and summarization. With several variants available,
ChatGPT—the largest one containing over 175 hillion
parameters [2]—is one of the largest deep learning modelsin
existence. Its potential applications include being used as a
chatbot, language trandation, text summarization, and content
generation, making it a significant advancement in NLP.

Application of ChatGPT to Medical Fields

Artificia intelligence (Al) applications have been used in the
medical field, including medical chatbots, and applications that
analyze and summarize electronic medical record systems,
perform image diagnosis, analyze and organize the medical
literature, and perform patient monitoring [3,4]. Release of the
high-quality chatbot ChatGPT has also attracted attention in the
field of medical education, as questions on the United States
Medical Licensing Examination were reportedly answered with
60% accuracy, which is the threshold for passing the
examination [5-7]. In addition, studies have evaluated the
ChatGPT’s responses to questions on counseling for the
treatment of infectious diseases [8] and prevention of
cardiovascular diseases[9].

Differences Between Physician and Nur se Specialties

Although physicians and nurses both play critical rolesin the
health care system, their specialties and responsibilities differ.
Physicians focus on diagnosing and treating illnesses, whereas
nurses focus on providing direct patient care and support. Nurses
monitor patient health, administer medications, assist with
activities of daily living, and provide emotional support to
patientsand their families. Nurses also communicate with other
health care professionals to ensure that patients receive the
appropriate care. Therefore, their training and responsibilities
generally focus more on patient care and communication than
on diagnosis and treatment.

Evaluating the Perfor mance of ChatGPT on the
National Nurse Examinationsin Japan

While passing the national examination does not guarantee the
ability to practicein aclinical setting, adifferent scenario arises
when considering the performance on registered nurselicensing
examinations. These examinations feature questions that
emphasi ze on patient emotions and communication, contrasting
with those found in physician licensing examinations. Notably,
if excellent performance can be demonstrated in these nursing
examinations, it is likely to pave the way for a significant
expansion of Al applicationsin the medical field. However, the
performance of ChatGPT on nursing licensing examinations
has not yet been evaluated.

https://nursing.jmir.org/2023/1/e47305

We aimed to eval uate the performance of ChatGPT on national
examinations for registered nursesin Japan.

Methods

Input Data SetsFrom theNational Nur se Examinations
in Japan

Thedata setsincluded questions and answersfrom the National
Nurse Examinations in Japan from 2019 to 2023 (Multimedia
Appendix 1). These examinations are conducted annually and
include 240 multiple-choice questions, in which candidates are
required to select 1 or, in some cases, multiple correct answers
(ie, al that apply) from several options. These examinations
were divided into morning and afternoon sessions, each
comprising 120 questions. The questions covered 32 areas,
including basic nursing skills, adult nursing, gerontological
nursing, pediatric nursing, pathology, anatomy, and physiol ogy.
The Japanese National Nurse Examinations consist of 2 types
of questions, basic knowledge and genera questions, and all
240 questions must be answered. The basic knowledge questions
are based on basic issues of particular importance to nurses,
such as fundamental knowledge and basic nursing skills, while
the general questions are based on the extensive knowledge of
each nursing speciaty, covering anatomy, physiology, and
disease. Asinappropriate questions are excluded from scoring,
the criteria could change slightly; however, the passing criteria
are 80% for basic knowledge questions and approximately 60%
for general questions. In addition, the situation-setup questions
included among the general questions were worth 2 paints,
whereas al other questions were worth 1 point. While the
simple-choice questions are mainly multiple-choice knowledge
guestions, the situation-setup question requires the candidate
to read a description of the situation of the patient and the
patient's family, and then select the action to be taken by the
nurse or the response to the patient.

Data Exclusion

Each year, the Ministry of Health, Labor and Welfare (MHLW)
of Japan, which certifies the qualification of registered nurses
nationwide, reviews questions among conducted examinations,
which cannot be answered with just 1 answer, or questions for
which no correct answer exists, based on the MHLW's own
checks and comments from a third-party organization—the
Japan Nursing School Association. Then, the MHLW deems
these as “inappropriate questions’ and removes them from the
examinations. Theinappropriate questionswere excluded from
this study. In addition, al questions were screened, and
guestions containing visual assets, such as clinica images,
medical photography, and graphs, were removed because
ChatGPT (GPT-3.5) isan interactive language Al that does not
support image recognition.

Prompt Engineering

Because prompt engineering significantly affects generative
output, we standardized the input formats of the questions[10].
Question and answer prompts were created optimally based on
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the Prompt-Engineering-Guide published on GitHub [11] to
achieve conservative performance rather than simply achieving

Textbox 1. Prompts for questions.

Taraetd

the highest scores. Asthe National Nurse Examinationsinclude
2 types of questions, 2 prompts were created (Textbox 1).

Prompt 1: Simple-choice questions

Please answer the following questions briefly and by number.
Question: <Questionnaire contents>

1. <Option 1>

2. <Option 2>

3. <Option 3>

4. <Option 4>

Prompt 2: Situation-setup questions

Situation-setup: <Situation-setup contents>
Question: <Questionnaire contents>

1. <Option 1>

2. <Option 2>

3. <Option 3>

4. <Option 4>

Based on the following situation setup, please answer the questions briefly and by number.

Data Analyses

Based on the scoring criteriaof the official nursing examination,
the percentage of correct answers provided by ChatGPT
(GPT-3.5) was calculated separately for basic knowledge and
general questions. We calculated the percentage of correct
answersfor each of the simple-choice questions (1 point, prompt
1) and the situation-setup questions (2 points, prompt 2) and
conducted achi-square test to compare the percentage of correct
answers between the 2 prompts. Finally, the percentage of
correct answerswas cal culated for each of the 32 subject areas,
and areaswith higher and lower percentages of correct answers
compared with the overall mean and 1 SD were extracted. All
statistical analyses were performed using R (version 3.6.2; R
Foundation for Statistical Computing).

Ethics Approval

This study did not require ethics approval because we only
analyzed data from a published database.

Results

Input Data Statistics

Fiveyears of the National Nurse Examination data showed that
thelargest number of inappropriate questions occurred in 2019,
with 10 questions having been excluded from the scoring and
2 or 3 inappropriate questions in the other years. The number
of questions with figures and tables ranged from 6 to 16. Thus,
the number of questions analyzed in this study was 214 of 240
in the lowest year and 232 of 240 in the highest year (Table 1).

Table 1. Questionsincluded and excluded in the analysis from 2019 to 2023.

Year Included questions (mean 225.8, SD  Inappropriate questions (mean 4, SD  Questions with chart (mean 10.2, SD  Total, n
6.2),n 32 n 3.4)2 n

2019 214 10 16 240

2020 229 3 8 240

2021 228 2 10 240

2022 232 2 6 240

2023 226 3 11 240

& | nappropriate questions’ and “questions with chart” were excluded in the analysis.

Evaluation Outcomes

The 5-year average percentage of correct answers provided by
ChatGPT was 75.1% (SD 3%) for basic knowledge questions
and 64.5% (SD 5%) for general questions (Figure 1).
Throughout the study period, the percentage of correct answers

https://nursing.jmir.org/2023/1/e47305
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exceeded the passing criteria in 2019 for basic knowledge
guestions (passing criterion: 80%) and in al years from 2019
to 2023 for general questions (passing standard: approximately
60%). The percentage of incorrect answers per question 1D
tended to be higher in the morning and afternoon sessions for
IDs 51-60, and in the afternoon session for IDs 91-120
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(Multimedia Appendix 2). IDs 51-60 included questions in the
areas of pediatric and maternal nursing and IDs91-120 included
situation-setup questions. Items with high percentages of
incorrect answers included questions with complex situational
settings and a combination of questions requiring the selection
of 2 correct answers from a set of choices (both of which must
be correct) and a situation-setup question. The percentage of
incorrect answers for questions in which the options included
a combination of 2 items, such as combinations of words

Figure 1. Percentages of correct scores provided by ChatGPT.

Taraetd

connected by hyphens (1. A B, 2. C
E F 4.G H), were also high.

D, 3.

Comparing simple-choice questions (prompt 1) and
situation-setup questions (prompt 2), the average percentage of
correct answers for prompt 1 was 66.3% (SD 3%) and 65.9%
(SD 7%) for prompt 2. Differencesin the proportions of correct
answers between prompts 1 and 2 were not observed throughout
the study period (Table 2). However, prompt 1 showed no
significant change over time, while prompt 2 showed a gradual
downward trend over time (Figure 2).

0% 20% 40% [ 80% 100%%
Year (ChatGPTs” / Full score)
s ——
2020 (35/48) I | 729 %
2021 (34/46) I |73
2022 (37/48) I | 771 %
2023 (33/46) | 1.7 %
Basic knowledge questions
Year (ChatGPTs” / Full score)
2019 (163/229) 2%
2020 (168/240) 70.0 %
2021 (144/240) 60,0 %
2022 (146/243) 60.1 %
2023 (144/236) 61.0 %

General questions

Table 2. Percentages of correct answers by prompt type.

Total, n Correct, n Incorrect, n Correct answers, % P value (chi-square test)
2019 .24
Prompt 1 159 109 50 68.6
Prompt 2 55 43 12 78.2
2020 .94
Prompt 1 170 121 49 71.2
Prompt 2 59 41 18 69.5
2021 .78
Prompt 1 170 108 62 63.5
Prompt 2 58 35 23 60.3
2022 .78
Prompt 1 173 111 62 64.2
Prompt 2 59 36 23 61.0
2023 a7
Prompt 1 170 109 61 64.1
Prompt 2 56 34 22 60.7
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Figure 2. Trendsin the percentage of correct answers for prompts 1 and 2.
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On comparing the percentages of correct answers for each
subject area among all questions included in the analysis, the
average percentage of correct answers for all areas was 65.9%
(SD 10.5%; Figure 3). The subject areas with amean value that
is lower than 1 SD (55.4%) included pharmacology, social
welfare, related law and regul ations, endocrinol ogy/metabolism,
and dermatology. The subject areas with a mean value that is
higher than 1 SD (76.4%) included nutrition, pathology,

Figure 3. Percentages of correct answers by question area.

hematology, ophthalmology, otolaryngology, dentistry and
dental surgery, and nursing integration and practice. ChatGPT
also performed well on dialogue-related questions, with no
significant difference in the percentage of correct answers to
non—dialogue-related questions (P=.36; Multimedia Appendix
3). A dialogue question is a question in which the options are
sentences enclosed in brackets; in Japanese, the brackets are
the spoken words of a person.

N Percentage of Correct Answers (%)
Basic knowledge questions 228 750
Anatomy and Physiology 50 62.0
Biochemistry 5 000
Nutrition 6 B33
Pathology 1 80.0
Pharmacology 5400
Microbiclogy 19 579
Public Health 18 6ll
Social Welfare 22 545
Related Laws and Regulations 20 550
Introduction to Nursing 9 0607
Basic Nursing Skills 30 56.0
Clinical Mursing 25 0.0
Home Health Care Nursing 66 636
Adult Nursing 12 5.0
Respiratory Organs 12 75.0
Cardiovascular 240667
Hematology 6 833
Digestive Organs 25 0.0
Endocring/Metabolism 24 542
Brain and Nervous System 25 720
Renal/Urinary 17 588
Female Reproductive Organs 14 643
Locomotory Organs 18 667
Allergy and Collagen Disease 4 750
Dermatology 6 300
Ophthalmology, Otolaryngology and 14 786
Dentistry and I)cntal_!iurgrry 0 613
Gerontological Nursing - -
Pediatric Nursing 82 561
Maternal Nursing 81 3506
Psychiatric Nursing 92 1.7
Nursing Integration and Practice 47 766

average 65.9 (S0 10.5) | NS —
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Discussion

Principal Results

ChatGPT met the passing criteria for only the 2019 Japanese
National Nurse Examination. Although it did not pass the
2020-2023 examinations, it scored very close to the passing
criteria, with only afew more correct answers required to pass.
Variationsin the percentages of correct answers over the 5-year
period were small, the probability of obtaining a high score by
chance was low, and the performance of ChatGPT was stable.
Therefore, although not significantly different, the possible
reasons the percentage of correct responses tended to decrease
with each passing year from 2019 to 2023 include the following:
(2) lack of up-to-date data (ChatGPT only studied records until
2021) and (2) increased question complexity. Although GPT-3.5
learned data only up to 2021, it is crucia to highlight that
ChatGPT isableto answer first-time questions; in other words,
itis not simply filling in holes using existing internet sources,
as there was no sharp decrease in scores in the 2022 and 2023
examinations. The fact that the situation-setup questions were
also answered correctly without significant differenceindicates
that ChatGPT seemed to do well on the questions dealing with
the human mind, such as those involving conversations with
patients. Meanwhile, the possibility of losing track of relevant
issuesin complex situational settings and of having limitations
such asdifficulty recognizing certain expressions, including the
frequent use of hyphensand other expressions, were also shown.
If the current version of ChatGPT were used in nursing practice,
it could be difficult to assess patients whose situations are
complex, such asthose requiring treatment for multiple diseases
or those with socioeconomic problems. However, thisislikely
to depend on the amount of information that ChatGPT can store
inits short-term memory, which would be resolved in the future
models.

Strengthsand Limitations

This study used all questions from the 2019-2023 National
Nursing Licensing Examinationsin Japan, and the results were
highly reliablefor the performance assessment of the ChatGPT’s
answers with low variability. However, this study has some
limitations. First, questions with figures and tables were
excluded. Although GPT-3.5, which was used to measure the
performance in this study, was unable to judge figures and
tables, Wang et al [12] reported that combining ChatGPT and
image judgment Al could interpret radiographs, and it ishighly
likely that these questions will be supported in future ChatGPT
updates. Second, this study did not involve advanced prompt
engineering or explanatory assistance for questions or answer
options. Moredetailed and complex prompt engineering—such
as providing a question and several sample answers and then
having the candidate answer them, rephrasing a question into
a sentence when it uses too many hyphens or other symbols, or
allowing additional exchanges rather than 1 answer per
guestion—could have resulted in a score above the passing
standard. We originally planned to validate ChatGPT's
performance in line with the actual question format, and it is
important to determine whether a simple question can be
answered correctly by ChatGPT. Third, it should be noted that
ChatGPT is like an advanced and sophisticated autocomplete
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system and may not inherently understand the meaning or
content of the questions entered. The degree to which
ChatGPT’s expressions and responses deviate from those of
humans is a subject of debate; however, ChatGPT sometimes
provides completely false responses without prior warning.
Therefore, it may beimportant to prompt ChatGPT not to answer
if ChatGPT isnot confident initsanswer or to conduct multiple
dialogues to clarify the ChatGPT's decision-making process.
Finally, some of ChatGPT’s answers were misaligned between
the number of choices and the content of choices, and the
number of digitsin computational questions was not adjusted
properly. We have counted the number of questions that were
misaligned between the number of choices and the content of
the choices, and the number of questions included were 5 in
2023, 6 in 2022,12 in 2021, 13 in 2020, and 6 in 2019. One
computational question did not adjust its digits properly in 2019
and 2020; however, this was not the case in the other years.
Although therewere dlightly morein 2020 and 2021, there were
no significant differences among other years, so the impact on
the overall resultsis expected to be limited.

In principle, judgments were made based on the content of
choices, and computational questions were judged as being
correct if the formula and the results of the calculation were
correct.

Comparison With Prior Work

Ingeneral, Al using alargelanguage model isknown to perform
better in English than in other languages[13], although as with
the United States Medical Licensing Examination [5-7], ahigh
percentage of correct responses for the Japanese National Nurse
Examinationswas observed. The National Nurse Examinations
include emotion-based questions, such asthoseinvolving talking
to patients, which could have been appropriately handled by
ChatGPT, as it reportedly has been acquiring a human-like
psychologica maturity [14]. A previous study pointed out that
accessto medical databaseswas limited among thetraining data
for ChatGPT [8], and statistical datarelated to health, medical
care, and welfare in Japan may not have been acquired because
they are provided on interactive websites such as e-Stat [ 15] or
in PDF format, thus potentially having influenced the accuracy
rate of the ChatGPT’s responses.

Inthefuture, if additional datain the areas of poor performance
are acquired and tuned so that questions and options can be
understood appropriately without prompt engineering or
supplementary human explanation, it is highly likely that the
passing criteria will be exceeded in a stable manner. More
advanced tools, such as GPT-4 or Bard (devel oped by Google),
superseding the capabilities of ChatGPT, continueto bereleased
and are expected to be used in many clinical situations such as
diagnosis, explanation of treatments and drugs, and
communication with patients. However, further research will
be needed on ethical issues such asthe division of rolesbetween
human nursesand Al, decision-making responsibilities, and the
risks for patients when applied in clinical practice.

Conclusions

ChatGPT passed or performed very close to the passing level
on the Japanese National Nurse Examinations. With additional
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learning, prompt engineering, and tuning of ChatGPT, it will  physical condition, and to provide support for psychological
likely exceed the passing criteria. ChatGPT hasthe potential to  issues.
assist nurseswith decisions based on dataregarding the patient’s
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