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Background: Pulmonary rehabilitation (PR) is recognized as a cost-effective non-pharmacological treatment modality to promote 
quality of life and delay disease progression in patients with chronic obstructive pulmonary disease (COPD). Although PR has been 
shown to be effective, it is underutilized in clinical practice. This study aimed to investigate the factors associated with affecting 
compliance with PR in stable COPD patients.
Methods: This study is a cross-sectional survey. Patients with stable COPD were included using convenience sampling method. Data 
were collected using questionnaires including the demographic questionnaire, PR Compliance Questionnaire, mMRC dyspnea Scale, 
Family Support Scale, and Chronic Disease Self-Efficacy Scale (SES6G). Univariate analysis and multiple linear regression analysis 
were used to analyze the data.
Results: The 100 patients with stable COPD were moderately compliant with PR (3.51 ± 0.65), with the highest compliance with 
medication (4.10 ± 0.86) and the lowest with exercise (3.03 ± 1.16). Univariate analysis showed statistically significant influences on 
PR compliance were gender (P = 0.029), educational level (P = 0.021), exercise habits (P < 0.01), willingness to PR (P < 0.01), 
difficulty of PR (P = 0.030), mMRC (P = 0.002), and SES6G (P = 0.002). The following equation represents the multiple linear 
regression model: PR compliance = 0.235 × exercise habits + 0.609 × willingness to PR + 0.325 × difficulty of PR (P < 0.0001), 
adjusted R2 = 0.330, F=7.974, and Durbin–Watson ratio = 2.049. Patients’ good exercise habits in regular life, stronger willingness to 
PR, and easier PR programs may contribute to improved PR compliance.
Conclusion: This study suggested that stable COPD patients were not sufficiently compliant with PR and revealed related important 
factors affecting the compliance. Exercise habits, willingness to PR, and PR difficulty were found to be significant influencing factors. The 
results of this study can provide evidence for developing a more appropriate PR program and promoting PR compliance in the future.
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Introduction
Chronic obstructive pulmonary disease (COPD), is a common, preventable and treatable disease with fixed airflow 
limitation. It is characterized by airflow limitation and frequent respiratory symptoms.1 With the effects of smoking, 
aging and other chronic diseases associated with COPD (eg, cardiovascular disease and diabetes), COPD has become 
a major epidemic worldwide. The number of people with the disease has exceeded 250 million worldwide, and the 
incidence is increasing year by year and has become one of the leading causes of death among global diseases.2,3 In 
China, there are nearly 100 million COPD patients, with a prevalence rate of 13.7% among people over 40 years of age, 
making it the third leading cause of death from the disease.4 The large number of patients with COPD places a great 
burden on their families and public health resources. Therefore, it is urgent to improve disease management in COPD 
patients to reduce the high burden.
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Currently, pulmonary rehabilitation (PR) is an important intervention in the non-pharmacological treatment of COPD 
patients, which can effectively alleviate dyspnea, improve physical function and quality of life.5 The American Thoracic 
Society (ATS) and the European Respiratory Society (ERS) consider PR to be a combination of interventions including, 
but not limited to, exercise training, education, and self-management strategies designed to improve the physical and 
psychological status of patients with chronic respiratory disease.6 Evidence suggests that PR is one of the most cost- 
effective treatments for COPD. And patients with any stage of COPD can benefit from PR, especially those with 
moderate-to-severe COPD.7,8 A systematic review and meta-analysis showed that PR can reduce readmission rates after 
exacerbation discharge, improve exercise capacity and dyspnea, and improve quality of life in COPD patients.9 A 5-year 
clinical trial also demonstrated that long-term maintenance PR can improve patients’ clinical symptoms and enhance 
5-year survival in COPD patients.10 Meanwhile, PR also includes smoking cessation strategies, which is a crucial aspect 
for COPD patients. Smoking cessation is effective in improving symptoms, respiratory function and metabolic para
meters in COPD patients.11 It has been shown that the outcomes that can be achieved after PR in terms of exercise 
tolerance and quality of life are similar for smokers and non-smokers.12

However, despite the multiple benefits of PR in promoting physical functioning and improving quality of life in 
patients with COPD, there are still many barriers to the implementation and conduct of PR in patients with COPD.13 

A global survey showed that only 9.5% of centers offer inpatient PR programs. Another study found that 46% of patients 
with chronic respiratory diseases had never participated in a PR program, and 60% reported having difficulty participat
ing in PR.14,15 In China, a study surveyed a total of 1,138 COPD patients in 13 hospitals about their knowledge of PR 
and found that the majority of patients were not convinced of the necessity of PR treatment, with only 24.69% of patients 
participating in PR programs.16 Therefore, we need to understand why patients are reluctant to participate in PR and 
explore ways to improve patient compliance with PR. How to enable more COPD patients to benefit from PR and 
increase the prevalence of PR is a current urgent issue.

Methods
Study Design and Patients
This cross-sectional study was conducted from November 2022 to November 2023 at the Respiratory Department of 
Guang’anmen Hospital, China Academy of Chinese Medical Sciences.

The inclusion criteria included (1) Meet the diagnostic criteria of GOLD guidelines;17 (2) Male or female, age ≤85 
years; (3) Patients with stable symptoms (may have had previous bronchial exacerbations) without acute exacerbation of 
COPD symptoms (eg, short-term aggravation of cough and sputum, and/or wheezing, increased sputum volume, purulent 
or mucopurulent sputum, or even inflammatory manifestations such as fever); (4) Patients who visited the Respiratory 
Department of Guang’anmen Hospital from November 2022 to November 2023 and with ≥4 pulmonary rehabilitation 
prescriptions (ie, participation in pulmonary rehabilitation of ≥1 month in length); (5) Patients with clear language 
expression, no communication barriers, and voluntary participation in the study. The exclusion criteria included (1) 
Combination of serious primary diseases or combination of active tuberculosis and other serious infectious diseases; (2) 
patients manifesting major psychiatric disorders or severe cognitive impairment who could not complete the question
naires; (3) patients who are not cooperative. Exclusion criteria for the questionnaire included: (1) Questionnaires have 
omissions and errors; (2) Wavy or homogenous questionnaire responses.

PR Program
The PR program in this study included five aspects: health education, medication guidance, exercise rehabilitation, 
lifestyle advice and psychological support.

Health education: the respiratory physician corrected the patient’s poor lifestyle and behavioral habits, emphasized the 
importance of smoking cessation, and informed the patient of the importance of taking medications correctly.

Medication guidance: the respiratory physician selected appropriate inhalation preparation according to the patient’s 
condition and instructed the patient to standardize the use of inhalation drug device to avoid the inability of inhalation 
drug to exert its efficacy and the occurrence of adverse reactions. Outpatient follow-up was conducted 1 time/month.
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Exercise rehabilitation: Exercise rehabilitation in this study aimed to improve the diaphragm function of the patients. 
Subjects with dynamic hyperinflation could benefit from rehabilitation treatment.18 A professional exercise rehabilitator 
taught patients to perform exercise training for PR. The training was divided into respiratory training, upper limb/thoracic 
training, and lower limb training, all of which were based on traditional Chinese exercises (eg, Tai Chi Chuan). Each 
training session lasted approximately 60 minutes, with a frequency of 2 times/week in the hospital and the rest of the time 
the patient was encouraged to train daily at home.

Lifestyle advice and psychological support: the nurse told the patients to choose high-quality protein, fresh vegetables 
and fruits and other foods, and avoid spicy stimulation and greasy diet. For COPD patients with negative emotions such 
as anxiety and depression, they patiently provided psychological counseling to alleviate the patients’ uneasy psychology. 
Outpatient follow-up was conducted 1 time/month.

Questionnaire and Scales
The demographic questionnaire was designed to investigate the patient’s gender, age, education level, residential status, 
cost-bearing mode, cost-payment pressure, COPD history, other disease status, exercise habits, willingness to accept PR, 
whether or not they found PR beneficial, the difficulty of PR, whether or not they had someone to supervise their PR, 
whether or not they had an improved quality of life, and their most recent pulmonary function report, for a total of 15 
items (Appendix).

Compliance with PR was assessed by the PR Compliance Questionnaire. This questionnaire was designed by Jing Cai et 
al at Jilin University, China (Appendix).19 The questionnaire was divided into 4 dimensions and 20 questions. The four 
dimensions were medication compliance (5 items), exercise compliance (5 items), lifestyle compliance (7 items), and 
psychological state compliance (3 items). A five-point Likert scale was used, with 1 for never doing it (0 days per week); 2 
for doing it occasionally (1–2 days per week); 3 for doing it basically (3–4 days per week); 4 for doing it often (5–6 days per 
week); and 5 for doing it completely (7 days per week). Average compliance scores ≥4 were identified as high compliance, 3 
≤average compliance scores <4 were identified as moderate compliance, average compliance scores <3 were identified as 
low compliance. The questionnaire was pilot tested and reviewed by seven professionals (three respiratory experts, three 
nurse experts, and one rehabilitation training expert). Cronbach’s α was 0.821, and the content validity was 0.90.

The UK Medical Research Council dyspnea scale (mMRC) was used to assess the degree of dyspnea in patients with 
stable COPD. mMRC grade 0 was defined as mild dyspnea; grade 1 was defined as moderate, while grade 2–4 was 
defined as severe dyspnea.

The Self-efficacy for Managing Chronic Disease 6-Item Scale (SES6G) was developed by Stanford University. The 
scale consists of 6 items, including both symptom management self-efficacy and disease co-management self-efficacy. 
Patients select a number from 1 to 10 to demonstrate their confidence in their disease, with higher numbers indicating 
greater confidence. The mean score of the six items represents the level of self-efficacy, with <5 indicated as a low level, 
5−7 as a moderate level, and ≥7 as a high level (Appendix).

The Family Support Scale (PSS-Fa) was designed by Procidano and Heller, USA. The scale scores 11–15 were 
identified as a high level of family support, 6–10 were identified as a moderate level of family support, and 0–5 were 
identified as a low level of family support (Appendix).

Data Collection
Convenience sampling method was used for sampling. The researchers explained the study protocol and obtained 
informed consent from patients with stable COPD who had participated in PR ≥4 times (duration ≥ 1 month). An on- 
site questionnaire was conducted for patients who met the inclusion criteria, and an anonymous survey was used to 
protect patient privacy. Questionnaires were individually distributed and collected. All collected questionnaires were 
strictly screened by two researchers to exclude incomplete data completion questionnaires.

Data Analysis
SPSS 26.0 software was used for data analysis. Count data were expressed as counts and percentages (%), and measured 
data were expressed as mean ± standard deviation (Mean ± SD) when they were normally distributed. Comparisons 
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between the two groups were made by t-test, and comparisons between three or more groups were made by ANOVA. 
Univariate analysis and multiple linear regression analysis were used to analyze factors affecting compliance with PR. 
Significance was set at P <0.05. In the multiple linear regression analysis, the independent variable consisted of the 
significance factors from the univariate analysis, and the dependent variable was compliance with PR in patients with 
stable COPD.

Validity, Reliability and Rigor
All participating researchers were rigorously trained and followed standard operating practices in completing the 
questionnaires. Each questionnaire was coded before analysis. Data from the questionnaires were entered into an 
Excel sheet by two researchers and double-checked for accuracy. Data cleaning was done by two researchers. 
Questionnaires with missing values, homogeneous and wavy responses were deleted.

Ethical Consideration
This study was approved by the Guang’anmen Hospital Ethics Committee (Research Ethics 2022–111-KY) and strictly 
adhered to the research ethics specifications in the Declaration of Helsinki.

Results
Patients’ Characteristics
In our study, 107 patients were given questionnaires. We explained the meaning of each entry to the patients while 
distributing the questionnaire and the patients filled the questionnaire by themselves. One hundred patients filled out the 
questionnaires completely-correctly and brought them back, with an effective return rate of 93.5%. A total of 100 stable 
COPD patients’ data were included in this study for assessing the influencing factors affecting adherence to PR. The 
demographic and clinical characteristics of the patients are shown in Table 1.

Table 1 The PR Compliance Score Across Social Demographic Variables (N = 100)

Variables Groups N PR Compliance Score  
(Mean±SD)

F/t P

Gender Male 37 3.51 ± 0.65 4.917 0.029*
Female 63 3.50 ± 0.64

Age 30–39 years old 1 3.40 ± 0.00 0.231 0.948

40–49 years old 8 3.67 ± 0.47
50–59 years old 20 3.47 ± 0.58

60–69 years old 52 3.47 ± 0.67

70–79 years old 18 3.57 ± 0.70
80–85 years old 1 3.86 ± 0.00

Educational level None or primary school 2 2.51 ± 0.66 3.028 0.021*
Middle school 8 3.41 ± 0.69
High school 28 3.53 ± 0.64

Junior college 22 3.48 ± 0.65

Bachelor’s degree and above 40 3.51 ± 0.65
Live style Live alone 11 3.47 ± 0.65 0.945 0.392

Live with children 6 3.41 ± 0.66

Live with spouse 83 3.51 ± 0.65
Payment method Free medical care 9 3.58 ± 0.57 0.365 0.695

Rural cooperative medical care 3 3.50 ± 0.52
Medical insurance 88 3.51 ± 0.65

(Continued)
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Current Status of Compliance in PR
The overall score of the PR compliance questionnaire in 100 patients was 3.51 ± 0.65, which was at a moderate level. 
Among the four dimensions, medication compliance was the best with a score of 4.10 ± 0.86, exercise compliance was the 
lowest with a score of 3.03 ± 1.16, lifestyle compliance was 3.61 ± 0.89, and mental status compliance was 3.03 ± 0.66 
(Table 2). Overall compliance was good in 26 (26%), moderate in 55 (55%) and poor in 19 (19%), the compliance of the 
dimensions is shown in Figure 1.

mMRC Dyspnea, PSS-Fa and SES6G
Regarding the mMRC dyspnea score, there were 25 cases (25%) with mild dyspnea, 63 cases (63%) with moderate dyspnea, 
and 12 cases (12%) with severe dyspnea (Table 1). The SES6G scale score was 6.80 ± 1.22, with 59 patients at a high level of 

Table 1 (Continued). 

Variables Groups N PR Compliance Score  
(Mean±SD)

F/t P

COPD history 1≤ year 29 3.50 ± 0.64 0.779 0.461
2~5 years 34 3.48 ± 0.65

>5 years 37 3.51 ± 0.65

GOLD Classification GOLD 1 30 3.51 ± 0.64 1.007 0.393
GOLD 2 45 3.51 ± 0.65

GOLD 3 18 3.51 ± 0.65

GOLD 4 7 3.52 ± 0.66
Medical cost burden Without burden 84 3.51 ± 0.65 0.010 0.906

A few burdens 13 3.42 ± 0.67

Very burdensome 3 3.51 ± 0.61
Exercise habit Regular exercise 47 3.51 ± 0.65 11.75 < 0.01**

Occasional exercise 49 3.48 ± 0.65

Never exercise 4 3.53 ± 0.58
Smoking status Never 42 3.52 ± 0.65 0.0381 0.963

Smoking 37 3.48 ± 0.63

Smoking cessation 21 3.50 ± 0.65
Willingness to PR Yes 91 3.51 ± 0.55 20.54 < 0.01**

Unsure 9 3.41 ± 0.69

Difficulty of PR Hard 1 2.32 ± 0.00 3.659 0.030*
Moderate 83 3.51 ± 0.65

Easy 16 3.49 ± 0.64
Quality of life improvement Yes 83 3.51 ± 0.65 0.558 0.457

No 17 3.47 ± 0.65

PR is supervised Yes 20 3.53 ± 0.64 1.157 0.318
Sometimes 47 3.50 ± 0.65

No 33 3.52 ± 0.65

mMRC scores Grade 0 25 3.51 ± 0.64 4.589 0.002*
Grade 1 63 3.53 ± 0.64

Grade 2 6 3.35 ± 0.69

Grade 3 6 3.39 ± 0.70
SES6G scores High 59 3.51 ± 0.65 6.643 0.002*

Moderate 36 3.46 ± 0.65

Low 5 3.41 ± 0.68
PSS-Fa scores High 74 3.51 ± 0.65 0.485 0.561

Moderate 21 3.51 ± 0.65

Low 5 3.43 ± 0.66

Notes: Bold data: statistically significant; *P<0.05 **P<0.01.
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self-efficacy (59%) and 5 at a low level (5%). The PSS-Fa scale score was 10.73 ± 2.34, with 95 (95%) having a moderate to 
good level of family support, and 5 (5%) having a low level of family support (Tables 1 and 2).

The Correlation Between PR Compliance and Social Demographic Variables
Univariate analysis showed that compliance with PR was associated with patients’ gender (P = 0.029), educational level 
(P = 0.021), exercise habits (P < 0.01), willingness to PR (P < 0.01), difficulty of PR (P = 0.030), mMRC scores (P = 0.002), and 
SES6G scores (P = 0.002). But not with age, lifestyle, payment method, COPD history, GOLD Classification, Cost burden, 
Quality of life improvement, PR is supervised and PSS-Fa scores (P > 0.05) (Table 1).

Multiple Linear Regression Analysis of Compliance with PR
The following equation represents the multiple linear regression model: PR compliance = 0.235 × exercise habits + 0.609 × 
willingness to PR + 0.325 × difficulty of PR (P < 0.0001), adjusted R2 = 0.330, F = 7.974 and Durbin–Watson ratio = 2.049. 
Patients’ good exercise habits in regular life, stronger willingness to PR, and easier PR programs may contribute to improved 
PR compliance. Moreover, willingness to PR showed the highest impact on compliance with PR (Beta = 0.271) (Table 3).

Discussion
This study investigated the current status of PR for COPD in a hospital in Beijing, China, and explored the related factors 
affecting the compliance of PR from a multidimensional perspective. The results showed that the overall compliance with 
PR in patients with stable COPD was moderate. Specifically, medication adherence was the highest, and exercise 
adherence was the worst. Twenty-six percent of patients had good adherence to PR, 55% had moderate adherence, 

Table 2 Dimensions of Compliance in PR, SES6G and PSS-Fa

Variable Scale Dimension Score (x±s, n=100)

Overall PR compliance score 3.51±0.65

Dimension 1 Medication compliance 4.10±0.86
Dimension 2 Exercise compliance 3.03±1.16

Dimension 3 Lifestyle compliance 3.61±0.89

Dimension 4 Mental status compliance 3.03±0.66

SES6G scale 6.80±1.22
PSS-Fa scale 10.73±2.34

Figure 1 Compliance numbers for each dimension of PR.
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and 19% had low adherence. It is in general agreement with the Cochrane Database of in-person PR completion rates for 
chronic respiratory diseases.20

The results of the present study showed that there was a higher percentage of females than males among the included 
COPD patients, which differed from the results of previous studies.21 This may be related to the fact that the place of 
investigation is in Beijing, China. The female COPD patients who participated in the survey all lived in the city and had 
a stable income after retirement. And the vast majority of the patients had an education level of high school or above. 
Instead of being traditional Chinese women’s roles such as cooking, taking care of grandchildren and house cleaning, 
they have more time to participate in PR and are more aware of the physical benefits of PR. This study showed that more 
than one-third of the patients suffered from COPD for more than 5 years, and the long-term disease caused serious 
physical and psychological disturbances to COPD patients. It has been shown that COPD patients are at risk for mental 
disorders, such as anxiety and depression, and such mental disorders can negatively affect patients’ disease treatment and 
rehabilitation.22 Therefore, it is particularly important to provide psychological interventions for patients during PR.

The patient’s willingness to PR and the difficulty of PR can affect the compliance. In this study, over 90% of COPD 
patients were willing to try PR, and patients with positive attitudes toward PR had better compliance than those who felt 
uncertain about PR. Pacheco et al’s study similarly emphasized patients’ personal motivation is the main reason for PR 
dropout.23 With the majority of patients willing to participate in PR, a qualitative study suggests that poor follow-up of 
patients by medical staff, inadequate referral rates, and distance between patients and PR centers can lead to decreased 
adherence to PR.24 Developing a training program of appropriate difficulty is important for PR compliance. Geriatric 
syndromes with sarcopenia and frailty symptoms are often seen in patients with COPD.25 Thus, exercise programs for 
COPD patients need to be unique from those for other chronic diseases. Too difficult exercise training can affect the 
patient’s self-confidence in completing the movements and weakening the PR compliance.

The habit of exercise is another factor that affects the compliance of PR. Our study found that PR compliance was higher in 
patients who have a regular exercise habit in their spare time. Patients with COPD have been reported to be less physically 
active than patients with other chronic diseases (eg diabetes or rheumatoid arthritis) matched to their age-gender.26,27 This is 
due to the fact that COPD is associated with symptoms such as dyspnea, fatigue, and skeletal muscle dysfunction, which 
reduces the patient’s ability to exercise.28 A research study in Finland showed that 50% of COPD patients do not have an 
exercise routine. Moreover, the percentage of patients who do not exercise increases as the disease progresses.29 Many patients 
will be afraid to exercise because of dyspnea symptoms. Or symptoms such as anxiety and depression during the long-term 
course of the disease lead to a worse emotional state, which makes the patient reluctant to exercise.30 Consequently, healthcare 
workers need to focus on educating COPD patients. Telling patients that the disease is not an obstacle to exercise and 
eliminating the fear of exercise can lead to better compliance with the PR program.

The mMRC dyspnea score reflects the degree of dyspnea in COPD patients. In this study, we showed that PR 
compliance was higher in mild-to-moderate patients than in severe patients, consistent with previous studies.21,31 

Patients’ physical activity levels are significantly reduced when mMRC is ≥2.32 In addition, mMRC ≥2 is considered 
to be associated with anxiety and depression.33 COPD patients are prone to poor psychological status due to long-term 

Table 3 Multiple Linear Regression Analysis of Factors Associated with PR Compliance

Unstandardized 
Coefficients (B)

95% CI Standard 
error of B

Standardized 
beta (Beta)

P F VIF P Adjusted 
R2

Constant 0.342 [−0.906, 1.590] 0.628 0.587 7.974 0.000 0.330

Gender 0.114 [−1.135, 0.362] 0.125 0.085 0.367 1.304

Educational level 0.080 [−0.024, 0.183] 0.052 0.134 0.131 1.140

Exercise habit 0.235 [0.033, 0.437] 0.102 0.209 0.023 1.207

Willingness to PR 0.609 [0.043, 0.606] 0.208 0.271 0.004 1.057

Difficulty of PR 0.325 [0.196, 1.023] 0.142 0.194 0.024 1.265

mMRC scores −0.075 [−0.241, 0.091] 0.084 −0.086 0.374 1.361

SES6G scores 0.149 [−0.047, 0.345] 0.099 0.137 0.134 1.210
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symptoms, which affects interest in PR. Therefore, it is necessary to assess mMRC before PR, pay attention to patients’ 
psychology, and develop individualized protocols to improve adherence.

Self-efficacy, defined as the confidence to act in a certain behavior in order to achieve a specific goal, has been increasingly 
recognized as an essential prerequisite of effective self-management of chronic diseases.34 The SES6G is commonly used to 
assess patients’ self-efficacy in managing chronic diseases. In our study, nearly 60% of the patients had a good level of self- 
efficacy. The self-efficacy level of patients with COPD is one of the statistically significant factors on PR compliance. 
Andenaes et al equally concluded that self-efficacy in COPD patients is directly related to improving patients’ quality of life 
and physical activity and is a factor that should be taken into account by PR.35 Current research suggested that self-efficacy is 
highly correlated with the severity of dyspnea, the number of disease exacerbations, the degree of physical activity limitation, 
the degree of anxiety and depression, and the surrounding living environment of the COPD patients.36–39 Improving 
compliance with PR requires the selection of appropriate medication options for patients to alleviate symptoms of dyspnea 
and reduce hospitalizations. It also requires the involvement of psychologists to assess the patient’s psychological state and 
intervene in a timely manner. In addition, focusing on the involvement of the patient’s family and friends in PR is also 
a necessary way to improve the compliance.

In summary, despite guideline recommendations, our study found that PR is carried out with inadequate compli
ance. Among the four dimensions of PR, medication compliance was the best while exercise compliance was the 
worst. This indicates that most Chinese patients’ attitudes toward COPD are still dominated by reliance on medication. 
Among all the parameters included in this study, gender, education level, exercise habits, willingness to PR, difficulty 
of PR, mMRC and SES6GG were significantly associated with PR compliance. Then, the model was established by 
multiple linear regression: PR compliance = 0.235 × exercise habits + 0.609 × willingness to PR + 0.325 × difficulty of 
PR. Patients with better exercise habits, greater willingness to PR, and easier PR programs contribute to improving PR 
compliance. While the relationships behind these parameters need to be further explored, the formula presented by us 
might be able to help clinicians assess appropriate PR regimens for COPD patients, thereby enabling a higher 
compliance with PR.

Limitations
There were some limitations of this study. First, this study selected only stable COPD patients from a single center to 
investigate the current status of their compliance with PR, which was a small sample size and obtained limited 
information. Future studies should recruit more participants with more diverse geographic and economic characteristics. 
Second, this was a cross-sectional study, and further randomized controlled trials should be available to confirm the exact 
factors affecting the compliance with PR. Finally, there is still no generalized scale or assessment tool to evaluate PR 
compliance, which is a gap that needs to be filled by future research.

Conclusion
Our study investigated patient compliance with PR from multiple dimensions and found that patients had poor 
perceptions of exercise to improve COPD. The compliance of PR is affected by many factors. COPD patients with 
better exercise habits, stronger willingness to PR and lower difficulty of PR are helpful to improve PR compliance. The 
results of this study provide a foundation for further development of appropriate PR programs and improved PR 
compliance.
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COPD, Chronic obstructive pulmonary disease; PR: pulmonary rehabilitation; GOLD, Global Initiative Chronic 
Obstructive Lung Disease; ATS, American Thoracic Society; ERS, European Respiratory Society; mMRC, modified 
Medical Research Council; SES6G, Self-efficacy for Managing Chronic Disease 6-Item Scale; PSS-Fa, Family Support 
Scale; VO2, Vital Oxygen.
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