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Abstract

Background: Health care is highly complex and can be both emotionally and physically challenging. This can lead health care
workers to develop compassion fatigue and burnout (BO), which can negatively affect their well-being and patient care. Higher
levels of resilience can potentially prevent compassion fatigue and BO. Strategies that enhance resilience include gratitude,
exercise, and mindfulness.

Objective: The purpose of this study was to determine if a 3-week daily resiliency practice, prompted via a gratitude, exercise,
and mindfulness smartphone app, impacted the professional quality of life, physical activity, and happiness level of health care
workers in a newborn intensive care unit setting.

Methods: In total, 65 participants from a level III newborn intensive care unit at a regional hospital in the western United States
completed this study. The Professional Quality of Life Scale, Physical Activity Vital Sign, and Subjective Happiness Score
instruments were used to evaluate the effects of the mobile health (mHealth) intervention. Further, 2-tailed dependent paired t
tests were used to evaluate participant pre- and postintervention instrument scores. Multiple imputation was used to predict scores
of participants who practiced an intervention but did not complete the 3 instruments post intervention.

Results: Dependent t tests using the original data showed that participants, as a whole, significantly improved in BO (t35=2.30,
P=.03), secondary trauma stress (STS; t35=2.11, P=.04), and happiness (t35=–3.72, P<.001) scores. Compassion satisfaction (CS;
t35=–1.94, P=.06) and exercise (t35=–1.71, P=.10) were trending toward, but did not reach, significance. Using the original data,
only the gratitude intervention group experienced significant improvements (CS, BO, and happiness), likely due to the higher
number of participants in this group. Analysis using imputed data showed that participants, as a whole, had significant improvements
in all areas: CS (t64=–4.08, P<.001), BO (t64=3.39, P=.001), STS (t64=4.08, P<.001), exercise (t64=–3.19, P=.002), and happiness
(t64=–3.99, P<.001). Looking at the intervention groups separately using imputed data, the gratitude group had significant
improvements in CS, BO, STS, and happiness; the exercise group had significant improvements in STS and exercise; and the
mindfulness group had significant improvements in CS and happiness.

Conclusions: Phone app delivery of resilience-enhancing interventions is a potentially effective intervention model for health
care workers. Potential barriers to mHealth strategies are the technical issues that can occur with this type of intervention.
Additional longitudinal and experimental studies with larger sample sizes need to be completed to better evaluate this modality.
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Introduction

Background
Being a nurse is physically and emotionally demanding.
Enormous pressure, including overwork, frustration, isolation,
and exhaustion from long shifts cause stress, anxiety, and
depressive symptoms among health care workers. These
psychological stressors not only affect health care workers’
ability to provide competent care but could also have a lasting
impact on overall well-being [1]. Compassion fatigue (CF),
burnout (BO), and high stress are conditions that can become
overwhelming burdens and can cause physical, mental, and
emotional difficulties [2,3]. For example, nurses affected by
CF may experience dissatisfaction with care, decreased empathy,
intolerance to patients, medical mistakes, and leaving the
profession [4]. CF and BO may cause a wide range of physical,
emotional, and work-related problems that affect both the
caregiver and the patient. Medication errors and overall patient
safety perceived by nurses have been linked to CF and BO [5].
Nurses who exhibit these negative characteristics may reduce
the quality of care, patient safety perceptions, and unit-level
safety perceptions [6]. Additionally, elevated levels of BO have
been associated with patient dissatisfaction and patient safety
concerns [7]. Therefore, it is imperative to address BO and CF
as they impact health care workers, patients, and health care
systems.

Some nurses are naturally resilient and adapt to stressful work
experiences well. Others struggle and strain and may benefit
from positive psychology interventions that help build resilience.
Resilience is a psychological attribute that is not only intrinsic
but can also be learned. It has been recognized as one of the
most critical factors in maintaining mental health and
psychological well-being among health care workers [8].
Moreover, nurses with high psychological resilience can
overcome adversity and adapt to pressures at work [9]. Research
supports that individuals can improve their levels of happiness
with various emotional management skills [10]. The focus of
this study was to empower health care workers to learn skills
that may help them cope with working in a high-stress,
emotional environment.

Strategies
Self-care strategies can improve the personal and professional
quality of life (ProQOL) of nurses and other health care staff.
Further, 3 common interventions to help enhance happiness and
resiliency levels include gratitude, exercise, and mindfulness.

First, the simple act of purposefully and consistently expressing
gratitude has been found to help people have a greater sense of
social cohesion, health, and wellness and is critical to improving
well-being [11]. Researchers have known for a long time that
expressing gratitude positively affects an individual’s ability to

cope and adapt to challenging circumstances [12]. Recent studies
reaffirm that gratitude journals can help nurses by improving
stress management skills and providing an outlet for
self-reflection [13]. Not only does expressing gratitude have a
profound effect on the individuals exercising it, but it also
influences the people around that individual. Grateful people
also improve the environment for others, effectively improving
group happiness levels [14].

Second, the positive effects of physical activity on mental health
are well-established. Research since the 1990s has established
exercise as a simple and effective way to improve many aspects
of mental health [15]. Health care givers benefit from exercise
as they deal with work stress. Lack of regular exercise may
predict the intention to leave work [16]. Recent evidence
suggests physical activity can come in various forms, such as
daily walks through a hospital garden during work breaks [17]
or more structured exercise protocols as part of resilience
training [18].

Third, nurses can directly benefit from learning and
implementing stress management techniques. Mindfulness
through guided meditation is 1 method that has a positive impact
[19]. Mindfulness has been shown to help individuals become
more self-aware, more open, more accepting of difficult
situations, and have more peace. All of these qualities are
essential in the prevention of stress and CF in health care
workers. Mindfulness is an effective intervention to help
improve the ProQOL of health care workers and, because of
the link between BO and patient care, may result in more
compassionate and patient-centered care [20].

Delivery of resiliency practices is traditionally done during
in-person training. However, mHealth delivery of resiliency
practices is another option that is effective in many areas
including improving mental health and reducing BO in health
care professionals [21]. The purpose of this study was to
determine if a 3-week daily resiliency practice, prompted via a
gratitude, exercise, and mindfulness smartphone app (GEM
app), impacted ProQOL, physical activity, and the happiness
level of health care workers in a newborn intensive care unit
(NICU) setting.

Methods

Ethical Considerations
The Intermountain Healthcare’s institutional review board
completed and approved the human subjects research ethics
review (1051038). Participation was voluntary and participants
could withdraw at any time. Compensation of US $25 to a
web-based shopping site was given to any participant who
completed the prestudy questionnaires. Participants who also
completed the poststudy questionnaires were entered into a
drawing for a US $100 spa gift card. Participants were assigned
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code numbers for all data entry purposes. The
participant-to-code number list was then destroyed after all
study data had been collected. For participant protection,
quantitative data are reported in aggregate.

Sample and Setting
Researchers partnered with a level III, 55-bed NICU at a large
local hospital. Institutional review board approval was granted
by the hospital system. The NICU had an estimated 160 staff
members, counting full-time, part-time, and per diem staff. All
adults aged 18 years and older who worked in the NICU with
a smartphone compatible with the app were eligible to be in
th is  s tudy.  G*Power  (vers ion  3 .1 .9 .2 ;
Heinrich-Heine-Universität Düsseldorf) [22] was used to
estimate a sufficient sample size for using dependent paired t
tests, assuming 2-tailed significance, with 80% power and α of
.05 with effect size of 0.5. With these assumptions, and treating
each group separately, 34 participants were needed for each
intervention.

Data Collection
Recruitment and data collection occurred over 3 months. Before
distributing the app, research staff attended several staff
meetings to introduce this study to potential participants.
Recruitment flyers were posted on the unit with a QR code to
download the GEM app. All NICU employees received an email
that described this study and included a link to download the
iPhone or Android version of the GEM app. Potential
participants downloaded the phone app and provided informed
consent via the app. After providing consent, study participants
completed basic demographic questions and 3 instruments:
ProQOL scale, Physical Activity Vital Sign (PAVS), and
Subjective Happiness Score (SHS). The GEM app then directed
participants to choose 1 of 3 evidence-based resilience
interventions: a daily gratitude journal, regular exercise, or
mindfulness meditation. The GEM app provided participants
daily notification reminders, at a time set by each participant
on the app, to engage in their chosen resilience intervention.
Participants charted daily completion of their chosen
intervention in the GEM app. After 21 days, participants were
then prompted to complete the ProQOL, PAVS, and SHS
instruments again. The GEM app securely sent all data to a
private database maintained by the hospital system.

Instruments

About ProQOL
ProQOL was used to measure both the negative and positive
effects of helping others who experience suffering and trauma.
ProQOL consists of 30 questions separated into 3 subscales

compassion satisfaction (CS), BO, and secondary trauma stress
(STS). STS is a measure for CF. The reliability of ProQOL is
well-documented and has established its reliability with previous
research. It reports a Cronbach score ranging from .71 to .88
[23].

About PAVS
PAVS is a validated tool that uses self-reporting to measure
exercise levels [24]. PAVS consists of only two questions: (1)
on average, how many days per week do you engage in moderate
to strenuous physical activity (like a brisk walk)? and (2) on
average, for how many minutes do you participate in physical
activity at this level? Responses to these questions are then
multiplied together to get an estimate of the total number of
minutes of physical activity for an average week. Lower scores
on the PAVS have been correlated with higher BMI and disease
burden [25].

About SHS
SHS is a 4-item self-rated measure of general happiness. This
instrument has good internal consistency with a Cronbach score
ranging from .79 to .94. Test-retest reliability ranged from 0.55
to 0.90, and this instrument was found to have good construct
validity [26].

Data Analysis
Demographics were analyzed using simple descriptive statistics
with univariate analysis. Dependent paired t tests were done to
determine whether the individual interventions impacted
participant ProQOL, PAVS, and SHS scores. As this was a pilot
study, we did not expect to be fully powered. Thus, missing
instrument data were handled using multiple imputations and
analyses using original data and imputed data were compared.

Results

Demographics
In total, 83 participants downloaded the GEM app and consented
to participate in this study. Of those who consented, 65
participants completed their demographics, the 3 instruments,
and selected an intervention. After this study, 29 participants
did not fully complete the 3 instruments. More participants
chose the gratitude intervention (n=32, 49%) than exercise
(n=14, 22%) or mindfulness (n=19, 29%). All participants
selecting an intervention were women and averaged 1.0 year
(SD 8.8 years) of experience on the unit. On average,
participants completed their daily intervention on 15.4 out of
21 (73%) days (Table 1).
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Table 1. Demographics and study characteristics.

Participants, n (%)Characteristic

Intervention

32 (49)Gratitude

14 (22)Exercise

19 (29)Mindfulness

Gender

65 (100)Women

Unit position

55 (85)Registered nurse

5 (8)Health unit coordinator

4 (6)Critical care technician

1 (2)Occupational therapist

37.9 (10.9, 22-61)Age (y), mean (SD, minimum-maximum)

1.0 (8.8, 0-39)Years working in the unit, mean (SD, minimum-maximum)

15.4 (7.7, 1-21)Number of days doing intervention, mean (SD, minimum-maximum)

Attrition and Missing Data
A high number of participants dropped out after downloading
the app (21.7%). As this was a pilot study, the decision was
made to compare the original data to an imputed data set as an
estimate if participants had completed all questionnaires. SPSS

(version 25; IBM Corp) was used to perform multiple
imputation, using 5 iterations and auto method, on the 29 (44%)
participants who practiced an intervention but did not fully
complete the 3 instruments on follow-up at the end of this study.
Dependent t tests were conducted on both the original and the
imputed data (Table 2).
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Table 2. Instrument scores by group.

Multiple imputation dataOriginal dataGroup

P value2-tailed t
test (df)

Post
mean
(SD)

Pre mean
(SD)

Partici-
pants, n

P value2-tailed t

testa (df)

Post
mean
(SD)

Pre mean
(SD)

Partici-
pants, n

3218Gratitude group

ProQOLb

<.001–3.88
(31)

40.1 (5.7)38.3 (4.8).05–2.40
(17)

40.4 (6.2)38.8 (4.6)Comp. satis.c

.0052.99 (31)23.1 (5.5)25.0 (5.2).052.12 (17)21.9 (5.6)24.3 (5.4)Burnout

.012.68 (31)22.1 (5.8)24.4 (6.2).291.10 (17)21.6 (5.2)23.2 (5.6)2° traumad

PAVSe

.08–1.81
(31)

130.3
(128.4)

100.5
(95.2)

.32–1.04
(17)

117.5
(147.5)

86.9
(87.8)

MVPAf min/wk

SHSg

.004–3.13
(31)

5.2 (1.4)4.8 (1.1)<.001–4.04
(17)

5.3 (1.3)4.8 (1.3)Happiness

147Exercise group

ProQOL

.62–0.51
(13)

42.6 (6.7)42.1 (6.7).880.16 (6)44.7 (4.8)45.0 (4.4)Comp. satis.

.251.20 (13)22.2 (6.2)23.2 (6.7)1.000.00 (6)19.7 (5.6)19.7 (4.6)Burnout

.0043.52 (13)21.1 (6.7)23.8 (6.3).062.33 (6)19.1 (6.1)22.4 (6.0)2° trauma

PAVS

.02–2.78
(13)

108.5
(56.8)

68.6
(59.6)

.13–1.78 (6)125.7
(51.3)

74.3
(65.2)

MVPA min/wk

SHS

.35–0.97
(13)

5.2 (1.2)5.1 (1.2)1.000.00 (6)5.5 (1.2)5.5 (0.9)Happiness

1911Mindfulness group

ProQOL

.02–2.57
(18)

38.9 (5.4)37.3 (5.2).26–1.21
(10)

38.0 (5.9)36.7 (5.4)Comp. satis.

.221.27 (18)25.4 (5.3)26.5 (5.5).231.27 (10)25.8 (5.5)27.5 (6.2)Burnout

.111.68 (18)25.5 (7.5)27.4 (6.9).350.98 (10)26.2 (7.2)28.1 (7.2)2° trauma

PAVS

.07–1.92
(18)

127.4
(109.2)

107.6
(99.7)

.59–0.55
(10)

10.0
(122.4)

90.5
(113.9)

MVPA min/wk

SHS

.03–2.32
(18)

5.0 (1.2)4.6 (1.2).11–1.75
(10)

4.6 (0.8)4.2 (1.2)Happiness

6536Total, all groups

ProQOL

<.001–4.08
(64)

40.3 (6.2)38.8 (5.6).06–1.94
(35)

40.5 (6.2)39.4 (5.6)Comp. satis.

.0013.39 (64)23.6 (5.7)25.0 (5.7).032.30 (35)22.7 (5.9)24.4 (6.0)Burnout

<.0014.08 (64)22.9 (6.6)25.1 (6.5).042.11 (35)22.5 (6.4)24.5 (6.5)2° trauma
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Multiple imputation dataOriginal dataGroup

P value2-tailed t
test (df)

Post
mean
(SD)

Pre mean
(SD)

Partici-
pants, n

P value2-tailed t

testa (df)

Post
mean
(SD)

Pre mean
(SD)

Partici-
pants, n

PAVS

.002–3.19
(64)

124.8
(109.8)

95.7
(90.1)

.10–1.71
(35)

113.8
(124.1)

85.6
(90.6)

MVPA min/wk

SHS

<.001–3.99
(64)

5.1 (1.3)4.8 (1.2)<.001–3.72
(35)

5.1 (1.2)4.7 (1.3)Happiness

aThe t test was 2-tailed.
bProQOL: Professional Quality of Life instrument with subscales of compassion satisfaction, burnout, and secondary trauma stress.
cComp. satis.: compassion satisfaction.
d2° Trauma: secondary trauma stress.
ePAVS: Physical Activity Vital Sign instrument.
fMVPA: moderate-to-vigorous physical activity, measured in minutes per week.
gSHS: Subjective Happiness Scale.

Overall Scores
In total, 36 participants had fully complete pre- and postdata in
this study. Dependent t tests using the original data showed that
this group significantly improved their BO (t35=2.30, P=.03),
STS (t35=2.11, P=.04), and happiness (t35=–3.72, P<.01) scores.
CS (t35=–1.94, P=.06) and exercise (t35=–1.71, P=.10) were
trending toward, but did not reach significance. Using the
imputed data increased the usable sample size to 65. Analysis
of this imputed data showed that all areas had significant
improvement (Table 2).

Gratitude
In total, 32 participants selected the daily gratitude intervention.
Of those 32, 18 had complete pre- and postdata. Dependent t
tests using the original data showed this group significantly
improved their CS (t17=–2.14, P=.05), BO (t17=2.12, P=.05),
and happiness (t17=–4.04, P<.001) scores. Using the imputed
data increased the sample size to 32. CS (t31=–3.88, P<.001),
BO (t31=2.99, P=.005), ST (t31=2.68, P=.01), and happiness
(t31=–3.13, P=.004) all significantly improved. Exercise was
trending toward, but did not reach, significance (t31=–1.81,
P=.08; see Table 2).

Exercise
Further, 14 participants selected the daily exercise intervention.
Of those 14, 7 had complete pre- and postdata. Dependent t
tests using the original data showed this group did not
significantly change any of their scores on ProQOL, PAVS, or
SHS though ST was almost significant (t6=2.33, P=.06). Using
the imputed data increased the sample size to 14. This resulted
in significant improvements in ST (t13=3.52, P=.004) and
exercise (t13=–2.78, P=.02) but not the other measures (Table
2).

Mindfulness
Further, 19 participants selected the daily mindfulness
intervention. Of those 19, 11 had complete pre- and postdata.

Dependent t tests using the original data showed that this group
did not significantly change any of their scores on ProQOL,
PAVS, or SHS. Using the imputed data increased the sample
size to 19. This resulted in significant improvements in CS
(t18=–2.57, P=.02) and happiness (t18=–2.32, P=.03). Exercise
was trending toward, but did not reach, significance (t18=–1.92,
P=.07; Table 2).

Effect Sizes
Cohen d was calculated using original and imputed data to
estimate the effect size of the GEM app as a whole (combining
all intervention group data into one). Using the original data,
effect sizes were generally in the low-to-medium range
(CS=0.32, BO=0.38, STS=0.35, PAVS=0.29) with one in the
medium-to-high range (SHS=0.62). Estimating the effect size
using imputed data increased across most measures (CS=0.51,
BO=0.42, STS=0.51, PAVS=0.40) except one (SHS=0.49).

Discussion

Principal Findings
Overall, this pilot study found that resiliency interventions
delivered via mHealth technology are a promising way to
improve the well-being of health care workers. When
considering only participants who had complete pre- and
postdata, only the gratitude intervention group had significant
findings (CS, BO, and happiness). When analyzing the imputed
data, all intervention groups had significant findings, with the
gratitude group experiencing the most significant improvements.
It is possible the higher number of participants contributed to
the more significant findings of this group. Conversely, the
exercise intervention group had the least number of participants.
Further, one reason this group may have had fewer numbers is
because of the perceived difficulty in comparison to other
choices. This would resemble a similar experience by Torquati
et al [27] who found nurses were more likely to focus on
improving dietary choices rather than physical activity. Despite
the lower numbers, those in the exercise group likely made an
appropriate choice given that this group had lower average
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moderate-to-vigorous physical activity at baseline (74.3 min/wk)
compared to the gratitude (86.9 min/wk) and mindfulness (90.5
min/wk) groups.

This study strengthens the research that novel delivery of
resiliency practices is acceptable to clients and can be used to
benefit workers in the high-stress health care environment. For
example, Rao and Kemper [28] found that 1-time delivered
online training modules for health care workers were
well-received and were related to improved gratitude and
compassion. Longer-term delivery can also be successful. In
another study, a smartphone-delivered mindfulness practice
over 3 months provided some benefit to novice nurses over
in-person training [29]. Delivery of resiliency practices can also
be successfully implemented in other ways. Using gamification
and positive competition to recognize the good work of fellow
health care coworkers improved gratitude and Press Ganey
scores over 18 months [30]. Torquati et al [27] found some
success in implementing a phone app combined with a Facebook
group to motivate nurses to make positive dietary and physical
activity changes over 3 months. While dietary changes were
significantly improved, physical activity significantly worsened.
Participants reported that trying to improve 2 behaviors at the
same time was difficult. In the present study, participants could
only choose 1 of the 3 resiliency interventions to follow. As the
GEM app improves and research moves beyond the pilot stage,
assessing if having multiple intervention offerings is
counterproductive will be important to evaluate. Currently,
adaptions are already being made to use the GEM app in
different contexts, such as for patients who have traumatic brain
injury and with millennial caregivers [31].

Researchers considering using mHealth to enhance their studies
and improve client outcomes must realize and account for
setbacks in preparation and implementation. Development of
the GEM app took over double the anticipated amount of time
to complete. Further, until recently, most app development had
to be done separately for Apple iOS and Android. Now, common
programming languages are appearing that make developing

for both platforms at the same time possible. This also allows
for apps to appear the same on both platforms. Since this was
not a possibility when the GEM app was developed, the Apple
iOS and Android apps differed in their appearance. The research
team attended several staff meetings, posted flyers with QR
codes that enabled participants to directly download the app to
their phones, and were present in the unit break room at shift
change for several days. Despite this preparation, multiple
participants struggled with getting started. Having a preassigned
research team member providing technical support and
establishing an “app support email” was helpful, but this did
not resolve all participant issues with the GEM app. Technical
issues like this may have contributed to the number of
participants who did not fully complete this study.

Imputing data is 1 way to “fill in the gaps” and give a statistical
estimation. Although imputing less than 40% is optimal [32],
some variables in this study needed up to 44.6% imputation.
While this statistical procedure is acceptable for making
estimations in a pilot study, going forward we will need to
implement strategies to reduce the likelihood of needing this
and increase power through adequate participants.

Conclusion
The purpose of this study was to teach nurses, and other health
care staff, evidence-based self-care interventions. Overall, the
3-week daily resiliency practice delivered via the GEM app
seemed to positively impact several well-being aspects in NICU
health care workers. Practicing these evidence-based
interventions can help individuals in similar high-stress work
environments experience greater levels of well-being and
resilience. While there are multiple positive studies
demonstrating the benefits of these self-care interventions, many
health care workers do not regularly practice them. This study
shows the potential use of mHealth strategies to deliver and
develop resiliency habits, such as through the GEM app.
Enhancing health care staff resilience can reduce their risk for
BO and improve well-being, while also potentially improving
the quality of care provided to patients.

Acknowledgments
Funding for this study was provided by the Myrtie Fulton Endowed Mentorship Award, an intramural grant through Brigham
Young University College of Nursing.

Data Availability
The data sets generated or analyzed during this study are available from the corresponding author upon reasonable request.

Conflicts of Interest
None declared.

References

1. Kang L, Li Y, Hu S, Chen M, Yang C, Yang BX, et al. The mental health of medical workers in Wuhan, China dealing
with the 2019 novel coronavirus. Lancet Psychiatry. 2020;7(3):e14. [FREE Full text] [doi: 10.1016/S2215-0366(20)30047-X]
[Medline: 32035030]

2. Medina-Fernández J, Torres-Soto N, Casco-Gallardo K, Ruiz-Lara A, Martínez-Ramírez B, Fuentes-Fernández E. Fear
and Coping with Death in Intensive Care Nurses: a Structural Model Predictor of Compassion Fatigue. Invest Educ Enferm.
2023;41(1):e12. [FREE Full text] [doi: 10.17533/udea.iee.v41n1e12] [Medline: 37071867]

JMIR Nursing 2024 | vol. 7 | e54561 | p. 7https://nursing.jmir.org/2024/1/e54561
(page number not for citation purposes)

Peterson et alJMIR NURSING

XSL•FO
RenderX

https://europepmc.org/abstract/MED/32035030
http://dx.doi.org/10.1016/S2215-0366(20)30047-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32035030&dopt=Abstract
https://europepmc.org/abstract/MED/37071867
http://dx.doi.org/10.17533/udea.iee.v41n1e12
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37071867&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


3. McKinless E. Impact of stress on nurses working in the district nursing service. Br J Community Nurs. 2020;25(11):555-561.
[doi: 10.12968/bjcn.2020.25.11.555] [Medline: 33161741]

4. Günüşen NP, Wilson M, Aksoy B. Secondary Traumatic Stress and Burnout Among Muslim Nurses Caring for Chronically
Ill Children in a Turkish Hospital. J Transcult Nurs. 2018;29(2):146-154. [doi: 10.1177/1043659616689290] [Medline:
28826329]

5. Sováriová Soósová M. Association between nurses' burnout, hospital patient safety climate and quality of nursing care.
Cent Eur J Nurs Midw. 2021;12(1):245-256. [FREE Full text] [doi: 10.15452/cejnm.2020.11.0039]

6. Dall'Ora C, Ball J, Reinius M, Griffiths P. Burnout in nursing: a theoretical review. Hum Resour Health. 2020;18(1):41.
[FREE Full text] [doi: 10.1186/s12960-020-00469-9] [Medline: 32503559]

7. Quigley DD, Slaughter ME, Qureshi N, Gidengil C, Hays RD. Associations of pediatric nurse burnout with involvement
in quality improvement. J Pediatr Nurs. 2023;70:e9-e16. [doi: 10.1016/j.pedn.2022.11.001] [Medline: 36402601]

8. Labrague LJ, De Los Santos JAA, Falguera CC. Social and emotional loneliness among college students during the
COVID-19 pandemic: The predictive role of coping behaviors, social support, and personal resilience. Perspect Psychiatr
Care. 2021;57(4):1578-1584. [doi: 10.1111/ppc.12721] [Medline: 33410143]

9. Wang H, Rosa RDD. Situational Analysis of Influencing Factors of the Psychological Resilience of Junior Nurses at a
Tertiary Hospital in Linfen City, Shanxi Province, China. Afr J Nurs Midwifery. 2023;24(3):14. [doi:
10.25159/2520-5293/12200]

10. Terzi B, Polat Ş, Afşar Doğrusöz L. The relationships between novice nurses' emotions management skills and happiness
levels: A cross-sectional study. Perspect Psychiatr Care. 2022;58(4):3024-3033. [doi: 10.1111/ppc.13142] [Medline:
35932234]

11. Maksutova M, Kemp MT, Sharma SB, Shen M, Leininger L, Singer AA, et al. "You've Got Gratitude!"- A Multispecialty
and Multi-institution Program Encouraging Expressions of Gratitude. J Surg Educ. 2023;80(12):1741-1744. [doi:
10.1016/j.jsurg.2023.08.009] [Medline: 37723013]

12. Radloff LS. The CES-D Scale: a self-report depression scale for research in the general population. Appl Psychol Meas.
1977;1(3):385-401. [doi: 10.1177/014662167700100306]

13. Cumella K. Gratitude journals can improve nurses' mental well-being. Nursing. 2022;52(12):58-61. [doi:
10.1097/01.NURSE.0000884760.97338.8b] [Medline: 36394628]

14. Lyubomirsky S. The How of Happiness: A Practical Guide to Getting the Life You Want. London. Piatkus; 2010.
15. Stathopoulou G, Powers MB, Berry AC, Smits JAJ, Otto MW. Exercise interventions for mental health: a quantitative and

qualitative review. Clin Psychol Sci Pract. 2006;13(2):179-193. [doi: 10.1111/j.1468-2850.2006.00021.x]
16. Guo YF, Plummer V, Lam L, Wang Y, Cross W, Zhang JP. The effects of resilience and turnover intention on nurses'

burnout: findings from a comparative cross-sectional study. J Clin Nurs. Feb 2019;28(3-4):499-508. [doi: 10.1111/jocn.14637]
[Medline: 30091259]

17. Cordoza M, Ulrich RS, Manulik BJ, Gardiner SK, Fitzpatrick PS, Hazen TM, et al. Impact of nurses taking daily work
breaks in a hospital garden on burnout. Am J Crit Care. Nov 2018;27(6):508-512. [doi: 10.4037/ajcc2018131] [Medline:
30385543]

18. Terkes N, Aksu NT, Yamac SU. The effect of an online-supervised exercise program in older people with diabetes on
fasting blood sugar, psychological resilience and quality of life: A double blind randomised controlled trial. Int J Older
People Nurs. 2023;18(5):e12564. [FREE Full text] [doi: 10.1111/opn.12564] [Medline: 37559428]

19. Bellosta-Batalla M, Del Carmen Blanco-Gandía M, Rodríguez-Arias M, Cebolla A, Pérez-Blasco J, Moya-Albiol L. Brief
mindfulness session improves mood and increases salivary oxytocin in psychology students. Stress Health.
2020;36(4):469-477. [doi: 10.1002/smi.2942] [Medline: 32227624]

20. Knudsen RK, Gregersen T, Ammentorp J, Tousig CG, Timmermann C. Healthcare professionals' experiences of using
mindfulness training in a cardiology department - a qualitative study. Scand J Caring Sci. 2021;35(3):892-900. [doi:
10.1111/scs.12906] [Medline: 32852094]

21. Pospos S, Young IT, Downs N, Iglewicz A, Depp C, Chen JY, et al. Web-Based Tools and Mobile Applications To Mitigate
Burnout, Depression, and Suicidality Among Healthcare Students and Professionals: a Systematic Review. Acad Psychiatry.
2018;42(1):109-120. [FREE Full text] [doi: 10.1007/s40596-017-0868-0] [Medline: 29256033]

22. Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G*Power 3.1: tests for correlation and regression
analyses. Behav Res Methods. 2009;41(4):1149-1160. [doi: 10.3758/BRM.41.4.1149] [Medline: 19897823]

23. Stamm BH. The concise ProQOL manual, 2nd Edition. Pocatello, ID. The ProQOL.org; 2010. URL: http://tinyurl.com/
47wc76re [accessed 2024-02-09]

24. Ball TJ, Joy EA, Goh TL, Hannon JC, Gren LH, Shaw JM. Validity of two brief primary care physical activity questionnaires
with accelerometry in clinic staff. Prim Health Care Res Dev. 2015;16(1):100-108. [FREE Full text] [doi:
10.1017/S1463423613000479] [Medline: 24472569]

25. Ball TJ, Joy EA, Gren LH, Cunningham R, Shaw JM. Predictive Validity of an Adult Physical Activity "Vital Sign"
Recorded in Electronic Health Records. J Phys Act Health. 2016;13(4):403-408. [doi: 10.1123/jpah.2015-0210] [Medline:
26445164]

JMIR Nursing 2024 | vol. 7 | e54561 | p. 8https://nursing.jmir.org/2024/1/e54561
(page number not for citation purposes)

Peterson et alJMIR NURSING

XSL•FO
RenderX

http://dx.doi.org/10.12968/bjcn.2020.25.11.555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33161741&dopt=Abstract
http://dx.doi.org/10.1177/1043659616689290
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28826329&dopt=Abstract
https://cejnm.osu.cz/artkey/cjn-202101-0008_association-between-nurses-8217-burnout-hospital-patient-safety-climate-and-quality-of-nursing-care.php
http://dx.doi.org/10.15452/cejnm.2020.11.0039
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-020-00469-9
http://dx.doi.org/10.1186/s12960-020-00469-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32503559&dopt=Abstract
http://dx.doi.org/10.1016/j.pedn.2022.11.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36402601&dopt=Abstract
http://dx.doi.org/10.1111/ppc.12721
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33410143&dopt=Abstract
http://dx.doi.org/10.25159/2520-5293/12200
http://dx.doi.org/10.1111/ppc.13142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35932234&dopt=Abstract
http://dx.doi.org/10.1016/j.jsurg.2023.08.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37723013&dopt=Abstract
http://dx.doi.org/10.1177/014662167700100306
http://dx.doi.org/10.1097/01.NURSE.0000884760.97338.8b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36394628&dopt=Abstract
http://dx.doi.org/10.1111/j.1468-2850.2006.00021.x
http://dx.doi.org/10.1111/jocn.14637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30091259&dopt=Abstract
http://dx.doi.org/10.4037/ajcc2018131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30385543&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/opn.12564
http://dx.doi.org/10.1111/opn.12564
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37559428&dopt=Abstract
http://dx.doi.org/10.1002/smi.2942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32227624&dopt=Abstract
http://dx.doi.org/10.1111/scs.12906
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32852094&dopt=Abstract
https://europepmc.org/abstract/MED/29256033
http://dx.doi.org/10.1007/s40596-017-0868-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29256033&dopt=Abstract
http://dx.doi.org/10.3758/BRM.41.4.1149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19897823&dopt=Abstract
http://tinyurl.com/47wc76re
http://tinyurl.com/47wc76re
https://www.cambridge.org/core/journals/primary-health-care-research-and-development/article/validity-of-two-brief-primary-care-physical-activity-questionnaires-with-accelerometry-in-clinic-staff/6634AD46512647372070718023DE405B
http://dx.doi.org/10.1017/S1463423613000479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24472569&dopt=Abstract
http://dx.doi.org/10.1123/jpah.2015-0210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26445164&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


26. Lyubomirsky S, Lepper HS. A measure of subjective happiness: preliminary reliability and construct validation. Soc Indic
Res. 1999;46(2):137-155. [doi: 10.1023/A:1006824100041]

27. Torquati L, Kolbe-Alexander T, Pavey T, Leveritt M. Changing Diet and Physical Activity in Nurses: A Pilot Study and
Process Evaluation Highlighting Challenges in Workplace Health Promotion. J Nutr Educ Behav. 2018;50(10):1015-1025.
[doi: 10.1016/j.jneb.2017.12.001] [Medline: 29650395]

28. Rao N, Kemper KJ. Online training in specific meditation practices improves gratitude, well-being, self-compassion, and
confidence in providing compassionate care among health professionals. J Evid Based Complementary Altern Med. Apr
2017;22(2):237-241. [FREE Full text] [doi: 10.1177/2156587216642102] [Medline: 27055823]

29. Morrison Wylde C, Mahrer NE, Meyer RM, Gold JI. Mindfulness for novice pediatric nurses: smartphone application
versus traditional intervention. J Pediatr Nurs. 2017;36:205-212. [doi: 10.1016/j.pedn.2017.06.008] [Medline: 28888505]

30. Hamilton C, Osterhold H, Chao J, Chu K, Roy-Burman A. Gratitude and recognition in a hospital setting: addressing
provider well-being and patient outcomes. Am J Med Qual. 2018;33(5):554. [doi: 10.1177/1062860618772281] [Medline:
29717882]

31. Hebdon M, Thomas M, Peterson NE, Stewart E, Stewart T, Kent-Marvick J, et al. User-centered adaptation of an mHealth
intervention for stress and emotional regulation in millennial caregivers. J Inf Nurs. 2023;8(4):27.

32. Jakobsen JC, Gluud C, Wetterslev J, Winkel P. When and how should multiple imputation be used for handling missing
data in randomised clinical trials - a practical guide with flowcharts. BMC Med Res Methodol. 2017;17(1):162. [FREE
Full text] [doi: 10.1186/s12874-017-0442-1] [Medline: 29207961]

Abbreviations
BO: burnout
CF: compassion fatigue
CS: compassion satisfaction
GEM app: gratitude exercise mindfulness app
NICU: newborn intensive care unit
PAVS: Physical Activity Vital Sign
ProQOL: professional quality of life
SHS: Subjective Happiness Score
STS: Secondary Trauma Stress

Edited by E Borycki, D Dordunoo; submitted 14.11.23; peer-reviewed by K Penberthy; accepted 20.01.24; published 16.02.24

Please cite as:
Peterson NE, Thomas M, Hunsaker S, Stewart T, Collett CJ
mHealth Gratitude Exercise Mindfulness App for Resiliency Among Neonatal Intensive Care Unit Staff: Three-Arm Pretest-Posttest
Interventional Study
JMIR Nursing 2024;7:e54561
URL: https://nursing.jmir.org/2024/1/e54561
doi: 10.2196/54561
PMID: 38363595

©Neil E Peterson, Michael Thomas, Stacie Hunsaker, Tevin Stewart, Claire J Collett. Originally published in JMIR Nursing
(https://nursing.jmir.org), 16.02.2024. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Nursing, is properly cited. The complete bibliographic
information, a link to the original publication on https://nursing.jmir.org/, as well as this copyright and license information must
be included.

JMIR Nursing 2024 | vol. 7 | e54561 | p. 9https://nursing.jmir.org/2024/1/e54561
(page number not for citation purposes)

Peterson et alJMIR NURSING

XSL•FO
RenderX

http://dx.doi.org/10.1023/A:1006824100041
http://dx.doi.org/10.1016/j.jneb.2017.12.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29650395&dopt=Abstract
https://europepmc.org/abstract/MED/27055823
http://dx.doi.org/10.1177/2156587216642102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27055823&dopt=Abstract
http://dx.doi.org/10.1016/j.pedn.2017.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28888505&dopt=Abstract
http://dx.doi.org/10.1177/1062860618772281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29717882&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-017-0442-1
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-017-0442-1
http://dx.doi.org/10.1186/s12874-017-0442-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29207961&dopt=Abstract
https://nursing.jmir.org/2024/1/e54561
http://dx.doi.org/10.2196/54561
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38363595&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

