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Background: Chronic obstructive pulmonary disease (COPD) is prevalent and poses 
a heavy burden worldwide. However, patients know little about COPD, and primary health 
care providers have poor therapy capability in China. Enjoying Breathing Program aims to 
establish a new comprehensive COPD patient management system, including early detection, 
standardized therapy, and follow-up in China. The goal of the study is to 1) describe the 
intervention for physicians and patients and 2) to assess the effectiveness of this program.
Methods: It is the first nationwide trial involving all levels of health care institutions from 
primary health care institutions to tertiary hospitals. It includes a series of structured but 
individualized intervention for both health care providers and COPD patients. Primary health 
care providers from pilot hospitals will take both online and face-to-face courses, including the 
procedure of COPD patients’ management and prevention, diagnosis and treatment. Once the 
patients are diagnosed with COPD, they will undertake standard therapy and self-management 
education program, perform rehabilitation exercises, and be followed up by primary health care 
providers every 3 months. The primary outcome will be exacerbation-related hospital/emergency 
admission and the change of patients’ awareness and primary health care providers’ knowledge 
of COPD within 36 months. Secondary outcome will include the change of pulmonary function 
test, structured COPD patients’ management, two-way referral, and standardized therapy.
Conclusion: A comprehensive COPD patient management model to promote the standar-
dized therapy will be established; this will improve COPD patients’ awareness and health 
quality.
Trial Registration Number: This study has been registered at www.ClinicalTrials.gov 
(registration identifier: NCT04318912).
Keywords: protocol, national prospective trial, COPD management

Background
COPD Prevalence Internationally and in China
Chronic obstructive pulmonary disease (COPD) is characterized by persistent air-
flow limitation and is a highly prevalent chronic disease that affects nearly 
174.5 million adults worldwide in 2015.1–3 The most recent Chinese national 
survey of COPD was carried out between June 2012 and May 2015. It involved 
50,991 adults aged 20 years or older, and reported an overall prevalence of 
spirometry-defined COPD at 8.6%. Prevalence was higher in people aged ≥40 
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years than in those aged 20–39 years. This prevalence is 
tantamount to 100 million people in China affected by 
COPD.4

COPD occurs progressively, and the airflow limitation 
is not fully reversible. COPD patients experience frequent 
exacerbations, poorer health status, accelerated decline in 
forced expiratory volume in one second (FEV1), worsened 
quality of life and, increased hospital admissions and 
mortality.3,5 It is estimated by World Health Organization 
that COPD will become the third leading cause of death 
and seventh leading cause of disability-adjusted life years 
(DALYs) by 2030.6–9

Low Awareness of COPD Among 
Patients
The level of disease knowledge and self-management beha-
viors of COPD patients is relatively low in China.10 A national 
survey reported that among spirometry-defined COPD 
patients in China, only 2.6% were aware of their condition, 
9.7% of the adult population had done pulmonary function 
examination previously, and only 12.0% of the people with 
COPD and 55.8% of those with a self-reported history of 
COPD had pulmonary function examination previously.

Evidence from systematic reviews of research invol-
ving patient education have identified an association 
between structured but individualized patient education 
(including self-management intervention) and improve-
ments in health-related quality of life, lower probability 
of respirator-related hospital admissions, shorter hospital 
stays and more appropriate use of medication for exacer-
bations, compared with participants who received usual 
care.11–13 The intervention strategies are targeted to help 
patients manage the disease more effectively,13–15 through 
pulmonary rehabilitation exercise classes, smoking cessa-
tion, maintenance therapy, and understanding of COPD 
symptoms. However, there are few national researches 
about Chinese COPD patients’ education and management 
intervention carried out in China.

Poor Capability for COPD Patient 
Management Among Primary Health Care 
Providers
COPD is a chronic disease, and the primary health care 
providers are in charge of the patient’s management. 
However, compared with hypertension and diabetes, primary 
health care providers know less about COPD. As a result, 
their ability to prevent, diagnose, and treat it is relatively 

poorer.16,17 The main reason for poor management ability is 
lack of training. It is reported that only one third of primary 
health care providers received COPD knowledge training in 
the past three years.18

The Enjoying Breathing Program
The Enjoying Breathing Program is designed by Medical 
Cluster for Respiratory Diseases and National Center for 
Respiratory Diseases Clinic Research. It is aimed to estab-
lish a new comprehensive COPD patients’ management 
model involving all levels of health care institutions. This 
program teaches physicians about prevention, early detec-
tion, and treatment of COPD as well as follow up of 
COPD patients every three months. Meanwhile, it also 
educates COPD patients about self-management (prevent-
ing exacerbation) and taking decision in different disease 
situations. Finally, primary health care providers acquire 
the ability to handle COPD, and patients change their 
health behaviors to manage COPD.

Objectives of the Study Protocol
This paper described the protocol of the Enjoying Breathing 
Program and it determines the effectiveness in establishing 
the new comprehensive COPD patient management system.

We hypothesize that the program, which aims to 
improve the ability of primary health care physicians and 
the patients’ adherence to therapy using multiple strategies 
(educational information, self-management and remin-
ders), will result in less readmission, early detection, 
improved COPD patients’ treatment and management.

Methods and Analyses
The study is a prospective and open study carried out in multi 
centers. The medical file of each patient addressed to the 
Enjoying Breathing Program center will be screened. 
Patients will be included in the study: 1) if they meet inclu-
sion criteria and 2) if they provide their signed informed 
consent.

Study Population
Primary Health Care Providers
Inclusion criteria:

● Those who work in the pilot regions

Exclusion criteria:
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● Absent from clinic work more than 6 months in the 
past year

Patients
Inclusion criteria:

● Aged ≥ 40 years
● Post-bronchodilator FEV1/FVC ≤70% or confirmed 

COPD patients
● Previously diagnosed by physicians but not under 

standard management
● Local residents who will be accessible and available 

during trial
● Written informed consent

Exclusion criteria:

● Patients with physician diagnosis of asthma or 
asthma-COPD overlap syndrome

● Patients hospitalized for COPD within previous one 
month

● Having severe cognitive dysfunction and is unable to 
communicate

● Severely ill with less than 12-month life expectancy
● Having participated in similar trials or are under-

going other clinical trials
● Patient refuses

Sample Size
One of the important measures is to compare the change of 
the knowledge of primary health care providers after con-
tinued medical education. We will apply Dunnett test to 
compare the changes from baseline. Due to our pilot study 
the standard deviation is 2.78, the expected improvement 
is 2; it is regarded significant. If the α is 0.05 and the ß is 
0.1, the minimum health care worker sample size is 17 at 
very time point.19 However, all the health institutions will 
participate in this program in each pilot region. 
A minimum of 200 of them from each pilot region will 
take the COPD Knowledge Test, given that there are 
average 50 health institutions in a pilot region.

Our primary goal is less exacerbation-related hospital/ 
emergency admission. Repeated measure will be used to 
compare the change before intervention, and at 12 months, 
24 months, and 36 months after intervention. We set α as 0.05 
and ß as 0.1. The standard deviation is 1.05 and the intraclass 
correlation coefficient (ICC) is 0.78, according to the result 
of pilot study. We hope the annual number of exacerbations 

could be reduced at least once. The minimum patient sample 
size is 10.20 However, the original aim is that more COPD 
patients will benefit from this program. Given the COPD 
prevalence rate of 13.7% among patients aged ≥40 years 
and with at least 110 thousand people aged ≥40 years in 
each pilot region, it estimated that at least 10,000 participants 
will be screened and at least 600 eligible patients will be 
followed up in each pilot region. To address a request from 
local authorities to invite all residents in the pilot region to be 
involved in this community-based study, the maximum num-
ber of participants is invited to participate.

Design
Step 1 - Pilot Regions Selection
29 regions were selected randomly after being stratified 
by their economic rank. The support from local authority 
is thought to be key to the Enjoying Breathing Program. 
As a result, all the health care institutions are required to 
join the program after the 29 local authorities issue the 
documents showing their permits and support to the 
program.

Step 2 - Continued Medical Education
Early diagnosis and intervention for COPD patients are 
thought to be key to preventing exacerbation. Once the local 
authority issues document permitting and supporting the 
Enjoying Breathing Program, central team members will 
begin the field instruction on COPD patient screening and 
management. Later, physicians or nurses from pilot hospitals 
will regularly receive continued medical education both online 
and on field. National online continued medical education, 
including diagnosis, treatment and preventing exacerbation 
of COPD (especially how to test pulmonary function and 
follow up patients), will be given by famous Chinese COPD 
specialists. The electronic study video can be reviewed online 
at any time. Meanwhile, the local leading pilot hospitals will 
oversee monthly field continued medical education.

To examine the effectiveness of our continued medical 
education, it will be combined with the COPD Knowledge 
Test which is a 30-item questionnaire (please see Appendix 1) 
and completed on-line by primary health care providers at the 
baseline, 12 months, 24 months and 36 months after interven-
tion respectively. During the pilot test, the Physician’s 
Questionnaire on COPD showed good internal consistency 
(Cronbach’s α=0.80) and reliability (retest reliability =0.90). 
A minimum of 200 primary health care providers from each 
pilot region will take the test.
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Step 3 - High-Risk COPD Patients Screening by 
Questionnaire
The COPD Screening Questionnaire (COPD-SQ) was 
designed by Ran Pixin. The 7 items are measures of high-risk 
population (please see Appendix 2). The sensitivity, specificity 
and correct classification rates of this questionnaire were 
60.6%, 85.2% and 82.7%, at a cut-off score of 16 
respectively.21 If the score is more than 16, the person will be 
regarded as high-risk population and take pulmonary function 
test for further diagnosis.

Besides screening by questionnaire, participants need 
to fill the patient COPD Knowledge Questionnaire (please 
see Appendix 3) at baseline, 12 months, 24 months and 36 
months after intervention respectively. The Patient COPD 
Knowledge Questionnaire was designed by us. The 
Cronbach’s α and the retest reliability estimated through 
pilot test are 0.80 and 0.88 respectively.

Step 4 - Diagnosed by Pulmonary Function Test
The portable pulmonary function machines have been 
allocated by central team of Enjoying Breathing 
Program. If the FEV1/FVC is <70%, patients will inhale 
bronchodilators and have the pulmonary function test 
again. If the value of FEV1/FVC is still <70%, and other 
pulmonary diseases, such as the asthma, pneumonectasis 
etc. could be excluded, the patients could be diagnosed as 
COPD.

In this step, patients’ medical records are established 
including the disease history, family history, recent exam-
ination results, and the first time diagnosed as COPD. 
COPD assessment test (CAT) questionnaire (please see 
Appendix 4), modified Medical Research Council 
(mMRC),22 and EQ-5D-5L,23 which are widely used to 
evaluate the COPD patients’ health related life, are also 
applied in the program. CAT, which has good internal 
consistency (Cronbach’s α=0.88) and test-retest reliability 
(intra-class correlation coefficient 0.8), is an 8-item ques-
tionnaire for assessing and monitoring COPD.24 mMRC 
is considered adequate for assessment COPD symptoms 
and is widely used for COPD patients.25 EQ-5D-5L, 
developed recently, measures health using five levels of 
severity in five dimensions: mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depression. The 
EQ-5D-5L has been widely used in both general popula-
tion and patient samples with 1.87 absolute discrimina-
tory power and 0.81 relative discriminatory power 
compared with EQ-5D-3L.26

Step 5 - Regular and Continuous Intervention
Patients will receive a multifaceted and integrated disease 
management. There will be monthly COPD education course, 
including but not limited to appropriate medication use (eg 
antibiotics and oral steroids for exacerbations), inhaler use, 
and visiting physicians immediately after symptoms appear. 
The patients will be treated or transferred depending on their 
individual situation. In case patients are not using inhaler 
correctly, more education on appropriate inhaler use will be 
conducted. Additionally, smoking cessation counseling will be 
provided to patients who are active smokers, and aged patients 
will be persuaded to receive influenza/pneumococcal vaccine 
immunization. Patients will also be encouraged to exercise 
regularly, including 8-week pulmonary rehabilitation program. 
Trained physicians will contact patients monthly to monitor 
their symptoms, review, and adjust medications if needed. 
Guidance on maintenance therapy (LAMA, LABA, ICS) 
will be delivered by physicians every three months.

Step 6 - Patients Following Up
Patients need to visit physicians at least once a month for 
maintenance therapy, because the max dose for chronic dis-
ease is one month. Every three months primary health care 
providers will interview the COPD patient via CAT, mMRC 
and EQ-5D-5L questionnaire to learn the health-related life 
and record the history of exacerbation, the result of pulmonary 
function test, medication and referring history. Every year, the 
COPD patients will be invited to refill the COPD Knowledge 
Questionnaire. If the patient does not come in after half 
a month, the physician will try to keep in touch with the 
patients to remind them. If the patient could not be contacted, 
the reason why they could not be contacted is recorded in our 
online COPD patient’s management system.

Please see Figure 1 for the whole study process.

Intervention
Continued Medical Educations
The primary health care providers from 29 pilot regions 
have access to e-materials at any time, including the follow-
ing five areas: (1) the risk factors and prevalence of COPD, 
(2) how to diagnose and treat COPD, (3) how to prevent 
COPD exacerbation, (4) how to test pulmonary function, (5) 
the procedure of the Enjoying Breathing Program, including 
how to use the online COPD patient management system.

Physicians who pass both the face-to-face exam taken by 
local leading hospital and the online test are qualified to 
participate in Enjoying Breathing Program. The continued 
medical educations will last the whole period of our 
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program; meanwhile the study material will be updated as 
necessary.

Self-Management Interventions
Self-management interventions are structured but persona-
lized and multi-component. Appropriate actions include con-
tacting physicians for support, initiating self-treatment and 
maintenance therapy, prevention plan (for example, smoking 

cessation and influenza vaccination), rehabilitation program 
and sending reminders to participants (for example, to get 
maintenance therapy or get the flu vaccine). The interven-
tions will also last from the beginning to the end point.

Acceptability and Feasibility Study
Physician intervention delivery using digital technology has 
resulted in users having the ability to access intervention 

Figure 1 Study flow Chart. 
Abbreviations: COPD-KT, COPD Knowledge Test; COPD-KQ, COPD Knowledge Questionnaire; COPD-SQ, COPD Screening Questionnaire; PFT, pulmonary function 
test; CAT, COPD assessment test; mMRC, modified Medical Research Council.
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support when they require it or when they are available. Face- 
to-face course taken by local leading hospital provides inter-
action between experts and primary health care providers.

The structured active patient COPD health education 
provided by huge number of primary health care providers 
will improve engagement and anticipate a range of physician 
reactions. Online management system has also been devel-
oped and connected with the system of pulmonary function 
machine. This system not only captures pulmonary function 
data in time, it reminds physicians to follow up patients on 
time.

All the data collection by primary health care providers 
will be investigated by central research team to ensure the 
quality and progress of the study.

Outcome Measures
The efficacy of Enjoying Breathing Program to improve 
management and self-management of COPD patients will 
be assessed using a series of standardized direct and indirect 
outcome measures. The primary and most important outcome 
measure will be the exacerbation-related hospital/emergency 
admission, the change of patients’ awareness and primary 
health care providers’ knowledge of COPD within 36 
months. All other outcome measures will be secondary.

Exacerbation-Related Hospital/Emergency Admission 
Within 36 Months
We will compare exacerbation-related hospital/emergency 
admissions before intervention, and at 12 months, 24 
months, and 36 months after intervention.

Meanwhile, the time to first exacerbation, the severity 
of first exacerbation and the number of exacerbations dur-
ing follow up will be analyzed. 30-day and 90-day read-
mission rate due to exacerbation all cause readmission 
rates, and non-COPD related readmission rates will be 
compared before intervention and at 12, 24, and 36 months 
after intervention. The differences in length of stay for 
exacerbation among the 4 periods will also be tested.

Change of Awareness and Self-Management of 
COPD Patients
The patient Knowledge Form is an 11-item questionnaire 
(please see Appendix 3) completed by COPD patients four 
times before intervention, and at 12, 24, and 36 months after 
intervention respectively. These forms assess patients’ 
awareness of COPD. We will compare the changes before 
and after intervention, as well as the visiting rates for main-
tenance therapy at 12, 24, and 36 months from baseline.

The Change of the Knowledge of Primary Health 
Care Providers
The primary health care provider Knowledge Test is a 29- 
item questionnaire (please see Appendix 1) completed by 
primary health care providers at the baseline, 12, 24, and 
36 months respectively. These forms assess the knowledge 
including risk factors, prevention, detection, and therapy 
of COPD. We will compare the trend of the change of 
COPD knowledge among primary health care providers at 
12, 24, and 36 months after intervention from baseline.

Change of Pulmonary Function Test Within 36 
Months
Given the importance of early detection of COPD, pul-
monary function test has been recommended into routine 
health examination especially for population aged 40 and 
older.27 We will compare the change of the percentage of 
those taking pulmonary test among the population aged 40 
and older visiting primary health care clinics at 12, 24, and 
36 months from baseline.

Change of COPD Patients’ Structured Management
As mentioned before, COPD patients’ structured manage-
ment includes routine maintenance therapy, monthly 
health education, and follow up every 3 months etc. We 
will analyze the ratio of the number of those undertaking 
the structured management by primary health care provi-
ders, to COPD patients diagnosed by pulmonary function 
test. Simultaneously, we will also compare the change of 
the ratio of COPD patients’ structured management at 12, 
24, and 36 months from baseline.

The Change of Two-Way Referral Rate
Different health care institutions have different functions. 
Primary health care institutions are responsible for the 
rehabilitation and daily management of COPD patients, 
while secondary and tertiary hospitals are responsible for 
the diagnosis of COPD and the treatment of exacerbation. 
One of the goals of this program is to integrate primary 
health care institutions and secondary and tertiary hospi-
tals to manage COPD patients together. Thus, we will also 
analyze two-way referral rates in terms of the proportion 
of patients who are referred to higher or lower level health 
care institutions in the total number of outpatient and 
inpatients with COPD in the year. The two-way referral 
rate before intervention will be compared with that at 12, 
24, and 36 months, respectively.
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The Change of COPD Patients’ Standard Treatment 
Rate
2017 Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) guidelines are used to determine whether 
a treatment is standardized. The percentage of the number 
of COPD patients undertaken standard treatment in the 
total number of COPD patients who visit the hospital in 
the year will be compared at 12, 24, and 36 months from 
baseline.

Recruitment and Consent
Primary health care providers are contacted by local health 
authorities and have mandatory continued medical educa-
tion. Those who pass the examination will get a personal 
account on the COPD patient management system.

Patients will be contacted via their family doctors or 
community workers and invited to participate. Those who 
agree to participate, will be sent consent forms, will fill 
COPD screening questionnaires, and further have pulmon-
ary function test and followed up by primary health care 
providers. Recruitment will continue until a minimum of 
600 patients have been achieved at each pilot regions. It is 
expected that this sample size will enable data saturation 
to be achieved to understand the feasibility and accept-
ability of the developed intervention.

Trial Status
The trial is currently at the stage of primary health care 
provider continued medical education. Patient data will be 
collected between May 2020 and April 2023.

Process Evaluation
Questionnaires designed by the research team.

Statistical Analysis
All analyses will be conducted using SAS 9.4 (SAS 
Institute Inc., Cary, North Carolina, USA). A two-sided 
p value less than 0.05 will be considered to indicate 
statistical significance. All continuous variables will be 
measured using standard measures of central tendency, 
with mean and standard deviation or median and IQR, 
according to statistical distribution.

Student’s t-test or Mann-Wilk test will be applied to 
compare the primary outcome- times of exacerbation 
before and after intervention. A multivariable analysis 
will then be performed using Cox analysis to incorporate 
adjustment on possible confounders covariates selected 
according to clinical relevance and to univariate results. 

Multivariable analysis results will be presented using 
regression coefficients and 95% CI. For categorical out-
comes (such as readmission rate, all causes readmission 
rate, and non-COPD related readmission rate etc.), χ2 or 
Fisher’s exact test will be used. At last, mixed effect 
model will be performed to compare the trend changes 
of patients’ self-management behavior and primary health 
care providers’ ability.

Ethics and Dissemination
Ethics approval has been granted by China-Japan friend-
ship hospital (approval number 2019-41-k29). This study 
will be conducted in accordance with ethical principles of 
the Declaration of Helsinki. All participants will provide 
written informed consent. The findings will be submitted 
for publication in peer-reviewed scientific journals and 
presented at international scientific conferences.

Discussion
Enjoying Breathing program is a national multicenter trial 
that is aimed to establish a new COPD patient manage-
ment model through the structured primary care workers 
education and patient self-management intervention. The 
present protocol describes the procedure of Enjoying 
Breathing program and will examine the effect of our 
intervention.

Strengths
COPD is a progressive disease and impose high costs on 
healthcare systems.28 It is known as a major driver of 
decline in health status, considering a set of system phy-
sical function limitations including poor musculoskeletal 
strength and function, poor exercise performance and self- 
reported functional limitations due to COPD.29 Patient 
education has proven beneficial effect on health-related 
quality of life, and lower risk for respiratory-related hos-
pital admission compared with those who received usual 
care. However, there is little research to prove that this is 
also effective in China. To our knowledge this is the first 
national multicenter study to use a community-based 
structured intervention to detect, treat and manage COPD 
patients, with a large targeted population (135 million), 
and health institutions (more than 3000).

Furthermore, Enjoying Breathing Program is under the 
support and allowance of 29 local authorities, with all the 
health care institutions in the regions actively involved.

Finally, it is a longitudinal study requiring 3 years to 
acquire better COPD awareness among patients and 
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knowledge among primary health care providers, even-
tually promoting standardized management and improved 
outcome for patients.

Limitations
Patients’ adherence to these interventions is one of the biggest 
challenges we will face. If their adherences are low, it may lead 
to smaller improvement from baseline. To improve patient 
adherence, we will screen those who have good adherence in 
run-in period. Eligible patients will be well-informed of the 
goal and design of this study. Patients will be timely contacted 
by primary health care providers to receive education session, 
use medications, record daily symptoms, and so on.

Conclusion
In summary, this study, Enjoying Breathing Program, 
a large national trial, will address if a strategy of structured 
patient education and primary health care providers con-
tinue medical education can improve COPD patients’ 
awareness and health quality, as well as promote the 
standardized therapy.

Data Sharing Statement
Data sharing is not applicable to this article as no datasets 
will be generated or analyzed during the current study.
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