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Abstract

Background: Gaps in knowledge, inhalation skills, and adherence continue to hinder effective chronic obstructive pulmonary
disease (COPD) management.

Objective: The study was conducted to describe the status of COPD-related knowledge, practical skills for inhalation and
breathing exercises, and treatment adherence among patients with COPD and to identify the relationships between these
variables.

Methods: A cross-sectional study was conducted among 420 outpatients with COPD. Data were collected in 2 rounds,
including interviews to assess patients’ knowledge and treatment adherence and checklist-based observations of patients’
practical skills. Multivariable logistic regression analysis was used to evaluate the associations between knowledge and
practical skills and the status of treatment adherence.

Results: A total of 420 outpatients with COPD were included; 331 (78.8%) participants had inadequate COPD-related
knowledge, 268 (63.8%) demonstrated adequate practical skills, and 155 (36.9%) achieved overall treatment adherence. In
multivariable logistic regression, higher knowledge scores were associated with better treatment adherence (adjusted odds ratio
[aOR] 1.20, 95% CI 1.06-1.31; P=.001). Participants who correctly performed inhaler-use techniques were more likely to be
adherent than those with incorrect technique (aOR 3.10, 95% CI 2.10-4.70; P=.001). Likewise, adequate breathing-exercise
skills were associated with higher adherence (aOR 1.70, 95% CI 1.08-2.71; P=.02).

Conclusions: Higher COPD-related knowledge and better practical skills in inhaler use and breathing exercises were
associated with better treatment adherence among outpatients with COPD. Because of the cross-sectional design, these findings
indicate associations rather than causal relationships. These observed associations may help inform future intervention studies
evaluating patient education and skill-based training, although their effectiveness should be confirmed in longitudinal or
interventional studies.
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Introduction

Chronic obstructive pulmonary disease (COPD) is becom-
ing a major global health challenge. According to the 2024
report of the Global Initiative for Chronic Obstructive Lung
Disease (GOLD), there were about 3 million deaths globally
each year, and by 2060, the world is estimated to have
about 5.4 million deaths related to COPD [1]. In Vietnam,
the prevalence of COPD among people aged 40 years and
older is 4.2%, and approximately 1.3 million people with
COPD currently require diagnosis and treatment [2]. Because
of the prevalence, prolonged progression, high treatment
costs, and complex complications of COPD, this disease
places a substantial burden on patients and health care
systems worldwide and is associated with high morbidity and
mortality [1].

Poor treatment adherence in COPD may be influenced
by multiple factors, including inadequate disease-related
knowledge, limited confidence in treatment, incorrect inhaler
technique, and insufficient understanding of symptom
management and breathing exercises [3]. These barriers may
contribute to exacerbations, prolonged hospitalization, and
poorer quality of life [1]. One of the major challenges in
COPD management is ensuring that patients receive adequate
education and support to understand and implement recom-
mended self-management practices. Teaching and using an
action plan in the event of worsening respiratory symptoms
have been shown to reduce severity and shorten recovery
time [4,5]. For patients to participate effectively in self-man-
agement programs, they must understand their disease as well
as how to use medications and perform breathing exercises
properly at home.

Treatment adherence is critical to the effective manage-
ment of COPD and is key to addressing the growing burden
of the disease [4]. For patients with COPD in the stable
stage, adherence to medication and respiratory rehabilita-
tion through the practice of breathing exercises are key
to managing and alleviating symptoms, improving lung
function, respiratory muscle strength, and exercise capacity,
as well as reducing dyspnea and improving the quality of
life [1]. However, many studies have shown that long-term
adherence to chronic disease treatment is low, and it is
estimated that only 50% of patients comply with treatment
[6]. In addition, after the COVID-19 pandemic was brought
under control in Vietnam, bed occupancy in respiratory
departments of healthcare facilities has increased, coinciding
with a large number of hospitalized patients with COPD
exacerbations. One of the main reasons for this situation is
that patients do not adhere to treatment.

To date, evidence regarding the relationship between
treatment adherence, disease-related knowledge, and practical
self-management skills among outpatients with COPD in
Vietnam remains limited. This study aimed to assess
COPD-related knowledge, practical skills in inhaler use
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and breathing exercises, and treatment adherence among
outpatients with COPD and to examine the associations
between knowledge, practical skills, and treatment adherence.

Methods
Study Design and Settings

A cross-sectional study was conducted among outpatients
with COPD who were recruited from 3 hospitals, includ-
ing Hospital C, Da Nang Hospital, and Da Nang Hospital
for Lung Diseases, from April 2021 to August 2022 in
Vietnam. This manuscript was prepared in accordance with
the STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) reporting guideline for cross-sec-
tional studies.

Participants and Sampling
The sample size was calculated based on the following

formula:

(Zi-2)'xPx(1-P)
d2

n=

Where Z1-0/2 is the corresponding value at the selected
confidence level (equal to 1.96 if the confidence level is
95%), P is the treatment adherence rate (50%) [7], and d is
the absolute error of 5%.

On the basis of the formula, the required sample size for
the study was 384. In addition, the research team estimated
that about 10% of participants would withdraw after signing
the consent form or would not complete the survey form;
therefore, the minimum sample size was set at 420. All
participants were recruited using convenience sampling.

The inclusion criteria were patients diagnosed with COPD;
receiving home drug therapy with inhaled medications; able
to speak, read, and understand Vietnamese; and willing to
participate in the study.

The exclusion criteria were patients with a history of
bronchial asthma, allergic rhinitis, lung surgery, or other
acute respiratory diseases; experiencing COPD exacerbations
or exacerbations of comorbidities or who had experienced
medication changes within the previous 3 months; or with
mental disorders or other serious illnesses.

On the basis of outpatient clinic records from the 3
participating hospitals, a list of 653 patients with a physi-
cian-confirmed diagnosis of COPD who attended follow-up
outpatient visits and were receiving inhaled maintenance
treatment between April 2021 and August 2022 was
compiled. The research team contacted these patients by
telephone, explained the purpose and importance of the study,
and invited them to participate. A total of 497 patients
agreed to participate. Reasons for nonparticipation mainly
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included advanced age, poor health status, living far from the
hospital, or lack of family support for transportation. After
applying the inclusion and exclusion criteria at the time of
data collection, 420 participants were enrolled in the final
analysis.

Measures

The questionnaire included 4 parts.

Part 1: Sociodemographic and Clinical
Characteristics

The demographic questionnaire designed by the research
team comprised 7 items (age, sex, education level, employ-
ment, years since diagnosis, smoking, and disease severity).
Disease severity was assessed using the modified Med-
ical Research Council (mMRC) questionnaire and the
COPD Assessment Test (CAT). Both instruments have been
translated into Vietnamese and officially published by the
Ministry of Health of Vietnam and have been widely used
in COPD research in Vietnam [8]. Patients were classified
as having mild disease when mMRC scores were 0 to 1 and
CAT scores were <10 and were classified as severe when
mMRC scores were =2 and CAT scores were =10.

Part 2: Knowledge About COPD

Knowledge about COPD was measured using the Chronic
Obstructive Pulmonary Disease Knowledge Questionnaire
developed by Maples et al [9]. This scale consisted of 13
questions; each item was scored as 1 (correct) or O (incor-
rect or unknown). Overall, patients were considered to have
adequate knowledge if their total score was =10, whereas a
total score of <10 indicated inadequate disease knowledge
[9]. The Vietnamese version of the scale has been evalu-
ated in 90 people with COPD, and the results showed good
content validity and internal consistency (Kuder-Richardson
formula 20 was 0.883 and 0.866 before and after the test,
respectively). The test-retest reliability after 4 weeks was high
(r=0.996; P<.001) [10].

Part 3: Practical Skills Assessment

Patients’ practical skills were assessed using 2 observational
checklists developed based on the 2020 Vietnamese Ministry
of Health guideline for the diagnosis and treatment of COPD
[11]. These assessments covered 2 domains: inhaler-use
technique and breathing-exercise technique.

The inhaler-use checklist assessed patients’ ability to use
metered-dose inhalers (MDIs) with 6 steps and a Turbuhaler
in 6 steps. For each step, patients received 2 points for correct
performance, 1 point for incorrect performance, and O points
for failure. According to Ngo et al [8], patients were classified
as having “passed” if they performed all steps correctly, and
as having “failed” if at least 1 step was performed incorrectly
or not performed.

The checklist for breathing exercises included pursed-lip
breathing (4 steps) and diaphragmatic breathing (4 steps).
For each step performed correctly, patients received 2 points,
while incorrect performance received 1 point, and wrong or
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failed steps received O points. The overall assessment was
classified as “passed” if the patient performed all steps of the
checklist correctly and fully, and “failed” when at least one
step was wrong or not performed [12].

Part 4: Treatment Adherence

Treatment adherence was defined as the extent to which
patients followed health care providers’ recommendations
regarding 2 main components of COPD treatment: inhaled
medication use and breathing exercises.

Adherence to inhaled medication was assessed using the
10-item Test of Adherence to Inhalers (TAI-10), developed
by Plaza et al [13]. Each item was rated on a 5-point
Likert scale ranging from 1 (“worst adherence”) to 5 (“best
adherence”), yielding a total score from 10 to 50. Patients
with a total score of 46 to 50 were classified as adherent to
inhaled medication, whereas those with a score of <45 were
classified as nonadherent. The TAI-10 has demonstrated good
reliability in previous studies, with a Cronbach a of 0.871 and
a test-retest reliability coefficient of 0.832 (P<.01) [14].

Adherence to breathing exercises was assessed based
on both the correctness of breathing-exercise performance
and the maintenance of daily practice frequency according
to recommendations from the GOLD and the Vietnamese
Ministry of Health COPD guideline. A checklist was used to
evaluate whether patients correctly performed the prescribed
breathing exercises. Patients were classified as adherent to
breathing exercises only if they met both of the following
criteria: (1) correctly performed all required steps of the
breathing exercises and (2) maintained daily practice for at
least 10 to 15 minutes, with a gradual increase according to
their physical capacity. Patients who performed the breathing
exercises correctly but did not maintain daily practice or who
practiced daily but did not perform the exercises correctly
were classified as nonadherent to breathing exercises. The
assessment criteria for breathing-exercise adherence were
developed based on guideline recommendations and expert
consensus from 5 respiratory physicians and nurses at
Hospital C, Da Nang.

Overall treatment adherence was defined as adherence
to both inhaled medication and breathing exercises. Patients
were classified as adherent overall only if they were adherent
to both components; those who were adherent to only
one component or to neither component were classified as
nonadherent overall. The complete set of questionnaire items
is presented in Multimedia Appendix 1.

Statistical Analysis

The study used SPSS (version 23.0; IBM Corp) for
data analysis. Descriptive statistics were used to describe
variables. Univariate analysis (chi-square test and independ-
ent-sample 2-tailed ¢ test) was performed to examine the
association between independent variables and treatment
adherence. Variables with P<.05 (or P<.20 where appropri-
ate) in univariate analysis were considered for inclusion in
the multivariable model. Multivariable logistic regression
analysis was then conducted to identify independent factors
associated with treatment adherence, including demographic
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characteristics, clinical variables, knowledge, and practical
skills. Adjusted odds ratios (aORs) with 95% CIs were
reported. P<.05 was considered statistically significant.

Ethical Considerations

The Protocol Approval Committee and the Medical Ethics
Committee of Nam Dinh University of Nursing approved the
study (1681/GCN-HDDD) on August 2, 2021. Participants
provided written informed consent before participation.

Nguyen et al

Results

General Characteristics and Clinical
Features of Patients With COPD

Among 420 participants, most were male (n=335, 79.8%).
The mean age was 59.5 (SD 8.2) years. Most participants had
a post-high school education level (n=346, 82.4%). Regard-
ing employment status, 202 (48.1%) participants were retired,
whereas only 33 (7.8%) were engaged in free trade. The mean
time since diagnosis was 11.39 (SD 5.46) years, and 51.4%
(n=216) of the participants were smokers (Table 1).

Table 1. General characteristics and clinical features of patients with chronic obstructive pulmonary disease (COPD; n=420).

Contents Patients
Age (y), mean (SD) 59.5(82)
Sex, n (%)

Male 335(79.8)

Female 85(20.2)
Education level, n (%)

High school or under 74 (17.6)

Post-high school 346 (82.4)
Employment, n (%)

Worker and farmer 51(12.2)

Civil servants 134 (31.9)

Retired 202 (48.1)

Free trade 33 (7.8)
Time since diagnosis (y), mean (SD) 11.39 (5.46)
Time since diagnosis (y), n (%)

<5 84 (20)

5-10 152 (36.2)

>10 184 (43.8)
Smoking, n (%)

No 204 (48.6)

Yes 216 (51.4)
Disease severity, n (%)

Mild (mMRC? score 0-1 and CAT® score <10) 22(5.2)

Severe (mMRC score =2 and CAT score >10) 398 (94.8)

4mMRC: modified Medical Research Council.
PCAT: COPD Assessment Test.

Patients’ Knowledge About COPD

Among 420 participants, 331 (78.8%) had inadequate
knowledge about COPD, whereas 89 (21.2%) had adequate
knowledge. Item-level analysis showed that knowledge gaps
were mainly related to smoking cessation and medication
use (Table 2). Specifically, the items with the lowest correct

response rates were “Quitting smoking will prevent the
disease from getting worse” (n=53, 12.6%) and “Medications
prevent the disease from getting worse” (n=60, 14.3%). The
item with the highest correct response rate was “Shortness of
breath is a symptom of COPD” (n=375, 89.2%; Multimedia
Appendix 2).

Table 2. Patient’s knowledge, practice skills, and treatment adherence about chronic obstructive pulmonary disease (COPD; n=420).

Contents

Correct answers, n (%)

Total score of knowledge about COPD
Adequate knowledge

Inadequate knowledge

89 (21.2)
331 (78.8)
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Contents

Correct answers, n (%)

Overall practical skills performance
Passed
Failed

Overall treatment adherence

Adherence

Nonadherence

268 (63.8)
152 (36.2)

155 (36.9)
265 (63.1)

Practical Skills of Patients With COPD

Overall, of 420 participants, 152 (36.2%) failed the over-
all practical skills assessment, whereas 268 (63.8%) passed
(Table 2). For the MDI technique, 112 (26.7%) partici-
pants failed, with the most common error being failure to
exhale slowly before inhalation (77/112, 68.8%). For the
Turbuhaler technique, 40 (9.5%) participants failed, and
incorrect inhalation technique was the most frequent error
(28/40,70%).

Regarding breathing-exercise  skills, 278 (66.2%)
participants correctly performed both breathing exercises
during the practical skill assessment, whereas 142 (33.8%)
did not (Multimedia Appendix 3).

Treatment Adherence of Patients With
COPD

Overall treatment adherence was observed in 155 (36.9%)
of 420 participants, whereas 265 (63.1%) were classified
as nonadherent (Table 2). Adherence to inhaled medication
was observed in 234 (55.7%) participants, and adherence to
breathing exercises was observed in 265 (63.1%) participants
(Multimedia Appendix 4).

Factors Associated With Treatment
Adherence of Patients With COPD

In univariate analysis, disease severity, smoking status,
knowledge scores, inhaler-use skills, and breathing-exercise
skills were significantly associated with treatment adherence
(P<.05). Age, sex, education level, employment status, and
duration of illness were not significantly associated with
treatment adherence. Variables with P<.20 in univariate
analysis were entered into the multivariable logistic regres-
sion model (Multimedia Appendix 5).

Knowledge scores were significantly associated with
treatment adherence (adjusted odds ratio [aOR] 1.20, 95%
CI 1.06-1.31; P=.002). Participants who passed the inhaler-
use skill assessment had higher odds of overall treatment
adherence than those who failed (aOR 3.10, 95% CI
2.01-4.75; P=.001). Similarly, participants who passed the
breathing-exercise skill assessment had higher odds of overall
treatment adherence than those who failed (aOR 1.70, 95%
CI 1.08-2.71; P=.02; Table 3). Among these factors, correct
inhaler-use technique showed the strongest association with
treatment adherence.

Table 3. Factors associated with treatment adherence in the multivariable logistic regression model®.

Factors B aORP (95% CI) P value
Age (years) -0.02 0.98 (0.95-1.01) 14
Sex
Male -0.41 0.66 (0.34-1.28) 22
Female Reference 1.0 ¢
Disease severity
Mild 0.74 2.10 (0.88-5.01) 09
Severe Reference 10 —
Smoking
Yes 0.6 1.8 (0.85-2.23) 08
No Reference 1.0 —
Knowledge score 0.17 1.2 (1.06-1.31) 002
Practical skills
Inhaler-use skills
Passed 12 3.1(2.01-4.75) <.001
Failed Reference 1.0 —
Breathing-exercise skills
Passed 0.5 1.7 (1.08-2.71) 02
Failed Reference 1.0 —

4Goodness-of-fit test of the logistic regression model: Hosmer-Lemeshow test, y23=7.6; P>.05.

b40R: adjusted odds ratio.
“Not applicable.

https://nursing.jmir.org/2026/1/e83132

JMIR Nursing 2026 | vol. 9 1e83132 1 p. 5
(page number not for citation purposes)


https://nursing.jmir.org/2026/1/e83132

JMIR NURSING

Discussion

Principal Findings

This study found that COPD-related knowledge, observed
practical skills, and treatment adherence among outpatients
with COPD were generally suboptimal. Nearly 4 in 5
participants lacked adequate COPD-related knowledge, more
than one-third demonstrated poor practical skills, and only
36.9% (155/420) achieved overall treatment adherence. In
addition, better knowledge and adequate inhaler-use and
breathing-exercise skills were significantly associated with
higher treatment adherence.

COPD has become a major cause of morbidity and
mortality worldwide. Currently, COPD cannot be completely
cured, but early treatment and adherence to treatment
recommendations can reduce symptoms, slow the progression
of lung damage, and improve patients’ quality of life [15].

The study found that 78.8% (331/420) of patients with
COPD lacked knowledge about the disease; this proportion
was higher than that reported by Yang et al [16]. In addition,
when comparing the correct response rates, our study and the
study by Yang et al [16] showed similar patterns regard-
ing the highest and lowest correct response rates. Specifi-
cally, the highest correct response rate was for “shortness
of breath as a symptom” at 89.2% (375/420) in our study
and 77.7% in the study by Yang et al [16]. This similarity
can be explained by dyspnea being one of the most typi-
cal and frequent symptoms of COPD. Most people with
COPD experience dyspnea when they are physically active,
even in the early stages, and as the disease progresses, this
problem gradually increases in intensity and severity and
may occur even at rest. Two items with the lowest correct
response rates were “Medications to prevent the disease from
getting worse” with a correct response rate of only 14.3%
(60/420) in our study compared with 10.7% in the study
by Yang et al [16] and “Quitting smoking will prevent
the disease from getting worse” with 12.6% (53/420) and
11.8%, respectively [16]. These knowledge assessments were
related to the progression of COPD. Although most patients
with COPD know that regular medication use and smoking
cessation are beneficial for disease management, many do
not seem to realize that with COPD, lung function cannot
be fully restored [16,17]. Currently, there are no drugs or
methods that can completely reverse the decline in lung
function in people with COPD [17]. These findings highlight
areas in which patients demonstrated substantial knowledge
gaps. Educational strategies addressing these topics could be
evaluated in future intervention studies.

Our study also found that 63.8% (268/420) of patients
demonstrated adequate inhaler-use skills, which was higher
than some studies conducted in Italy (50%) and in Korea
(46.7%) but lower than that reported in a study in Pakistan
(93.7%) [18-20]. Among inhaled bronchodilators used by
patients, the most common errors were related to the use
of the MDI and Turbuhaler, with error rates of 26.7% and
9.5%, respectively. Compared with previous studies, these
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rates were lower than those reported in the study in Pakistan
(60% and 41%, respectively) [20] and the study by Molimard
et al [21] (46.9% and 32.1%, respectively). In addition, when
assessing the errors that patients often made when using the
MDI and Turbuhaler, our study showed that the highest rate
was for “Haven’t exhaled very slowly yet,” at 68.8% (77/112)
for the MDI and 50% (20/40) for the Turbuhaler. This rate
was higher than that reported by Molimard et al [21] in a
study of 2935 patients with COPD hospitalized with acute
exacerbations.

Most patients practiced both breathing exercises ade-
quately (278/420, 66.2%); almost all patients passed the skills
assessment when performing pursed-lip breathing (346/420,
82.4%), while diaphragm breathing exercises were still low,
with 56%. This may be because diaphragmatic breathing
involves more complex steps than pursed-lip breathing. These
findings suggest that breathing exercises remain an impor-
tant area for patient education; however, whether educational
interventions improve adherence should be confirmed in
future interventional studies. Additionally, our results were
similar to previous research [22,23].

Treatment adherence in this study was defined as
adherence to 2 key components of the prescribed COPD
treatment regimen: inhaled medication use and breathing
exercises. The overall treatment adherence rate was low,
with only 36.9% (155/420) of participants meeting both
criteria. One possible explanation is that many previous
studies assessed adherence primarily in terms of medication
use alone, whereas our study applied a broader and more
stringent definition that required adherence to both inhaled
medication and breathing exercises. This composite approach
may partly explain the lower overall adherence rate observed
in our sample. In addition, the study was conducted during the
COVID-19 pandemic period, when limited access to health
care services, reduced follow-up visits, and fear of infection
may also have negatively affected treatment adherence. When
inhaled medication adherence was considered separately,
55.7% (234/420) of patients were classified as adherent
according to the TAI-10. This finding differs from those
reported in previous studies. A study in Greece reported a
high rate of nonadherence to inhaled medication (74.1%)
[24], whereas studies from several European, Latin Ameri-
can, and Asian countries reported lower nonadherence rates
[25-27]. These differences may be related to variations in
study populations, health care systems, adherence assessment
tools, and the operational definitions of adherence used across
studies. The inclusion of breathing exercises in the definition
of overall treatment adherence was based on the clinical
management of COPD, which involves not only pharmaco-
logical treatment but also nonpharmacological interventions.
In the present study, adherence to breathing exercises was
defined not merely by correct technique but by both correct
performance and maintenance of daily practice according to
the prescribed recommendations. These findings suggest that
inhaler technique and breathing-exercise skills may represent
potential targets for future nursing interventions. However,
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the present cross-sectional study cannot determine whether
such interventions improve treatment adherence.

In addition, higher COPD knowledge was significantly
associated with greater odds of treatment adherence,
suggesting that patients who better understand their disease
and its management may be more likely to follow prescribed
treatment recommendations. This finding is consistent with
previous studies [28]. Participants who passed the inhaler-use
skill assessment had 3.1-fold greater odds of overall treatment
adherence than those who failed, representing the strongest
association observed in the present study and consistent with
previous findings [29]. Similarly, participants who passed
the breathing-exercise skill assessment had 1.7 times higher
odds of overall treatment adherence than those who failed,
which is also in line with earlier research [16]. These
findings should not be interpreted as meaning that practical
skills are equivalent to adherence. Rather, they suggest that
correct performance of inhaler-use techniques and breathing
exercises may reflect a patient’s ability to understand, retain,
and implement treatment instructions, which in turn may
support better adherence behavior. In other words, practi-
cal skills in this study should be considered correlates of
treatment adherence rather than direct measures of adherence
itself. Because this was a cross-sectional study, the temporal
direction of these associations cannot be determined, and
causal relationships cannot be inferred.

Although knowledge and practical skills were significantly
associated with treatment adherence in the multivariable
model, these associations should be interpreted with caution.
In the context of COPD management in Vietnam, adherence
behavior is likely influenced not only by patients’ knowledge
and self-management skills but also by broader contextual
factors such as medication affordability, health insurance
coverage, family support, and the quality of patient—health
care provider communication. These factors may affect a
patient’s ability to obtain medications, attend follow-up
visits, understand treatment instructions, and maintain regular
breathing exercises and may therefore be closely intertwined
with both treatment adherence and the measured knowledge
and skill variables. Because these contextual variables were
not collected and could not be included in the regression
model, residual confounding and omitted variable bias cannot
be excluded. As a result, the independent contributions of
COPD knowledge, inhaler-use skills, and breathing-exercise
skills may have been overestimated to some extent. There-
fore, the present findings should be interpreted as associations
within the measured model rather than as evidence of fully
independent causal effects.

Strengths and Limitations

Treatment adherence in this study was assessed using a
combination of methods, including the self-reported TAI-10
for inhaled medication adherence and a structured assess-
ment of breathing-exercise adherence. In addition, patients’
inhaler-use and breathing-exercise skills were evaluated
by direct observation using standardized checklists, which
provided complementary information on practical perform-
ance.
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However, this study has several limitations. First, data
collection was conducted shortly after the COVID-19
pandemic was brought under control in Da Nang City, which
created challenges in accessing and recruiting the target
population. Although the final sample included 420 partici-
pants from 3 hospitals, caution is still needed when interpret-
ing the representativeness of the findings. Second, treatment
adherence in COPD is multidimensional and may include
not only adherence to inhaled medications and breathing
exercises but also smoking cessation, dietary recommenda-
tions, physical activity, and other self-management behav-
iors. Due to resource constraints and study feasibility, the
present study focused only on adherence to inhaled med-
ications and breathing exercises. Therefore, the findings
may not fully reflect overall adherence to all recommended
COPD management behaviors. Third, the study did not assess
the quality of physician-patient communication or patient—
health care provider relationships, which may substantially
influence patients’ understanding of treatment, motivation,
and adherence behaviors. Future studies should incorporate
communication-related factors to provide a more compre-
hensive explanation of treatment adherence among patients
with COPD. Fourth, some invited patients declined participa-
tion because of older age, frailty, transportation difficulties,
or limited family support. In addition, patients who had
experienced COPD exacerbations, exacerbations of comor-
bidities, or medication changes within the previous 3 months
were excluded from the study. These factors may have
introduced selection bias toward a relatively more stable
and healthier subgroup of patients and may therefore have
led to an overestimation of treatment adherence compared
with the broader COPD population receiving follow-up
care. Fifth, the study did not specify a minimum duration
since COPD diagnosis or initiation of inhaled treatment.
As a result, participants may have differed in their level
of experience with disease management, inhaler use, and
breathing exercises, which could have affected the homogene-
ity of the sample and should be considered when interpreting
the findings. Finally, because this was a cross-sectional study,
temporal relationships between COPD knowledge, practical
skills, and treatment adherence could not be established.
Therefore, causal inferences cannot be drawn. Longitudinal
cohort studies and intervention trials are required to determine
whether improving knowledge and practical skills leads to
better treatment adherence.

Conclusions

Higher COPD-related knowledge and better practical skills
in inhaler use and breathing exercises were associated
with better treatment adherence among outpatients with
COPD. Because this study used a cross-sectional design,
these findings demonstrate associations rather than causal
relationships. The observed associations indicate that patient
education and skill-based training warrant further investi-
gation as potential nursing interventions; however, their
effectiveness in improving treatment adherence should be
confirmed in longitudinal cohort studies and randomized
controlled trials before causal conclusions are drawn.
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