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Abstract 

 

Background: Chronic obstructive pulmonary disease (COPD) is the most prevalent chronic respiratory 

disease in China. It is estimated that there is a large amount of high-risk population who will develop into 

COPD in the future whereas have not yet been detected.  

Methods and Design: In this context, a nationwide COPD screening program was launched on 9 October, 

2021. This multi-stage sequential screening program, incorporates a previously validated questionnaire 

(i.e. COPD Screening Questionnaire), pre- and post-bronchodilator spirometry to target the COPD high-

risk population. The program plans to recruit a total of 800,000 participants (eligible age of 35 to 75 years) 

from 160 districts or counties of 31 provinces, autonomous regions or municipalities across China. The 

filtered COPD high-risk population and early-detected COPD patients will then be administrated 

integrated management and be followed up for at least one year respectively.  

Discussion: This is the first large-scale prospective study to determine the net benefit of mass screening 

for COPD in China. Elaborately, whether the smoking cessation rate, morbidity, mortality, and health 

status of individuals at high-risk of COPD could be improved along with this systematic screening 

program will be observed and validated. Moreover, the diagnostic accuracy, cost-effectiveness, and 

superiority of the screening program will also be assessed and discussed. The program will make a 

remarkable achievement in management of chronic respiratory disease in China.  

Trial registration: NCT05480176 in the https://clinicaltrials.gov/  
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Main Text 

 

Background 

Chronic obstructive pulmonary disease (COPD) is the most prevalent chronic respiratory disease in China. 

According to the China Pulmonary Health (CPH) study, one of the largest cross-sectional surveys on 

chronic respiratory disease in this country, the prevalence of spirometry-defined COPD in Chinese adults 

was 8.6%, accounting for 99.9 million people.1 Of noteworthy, a previous pulmonary function test had 

only been conducted in 9.7% of the entire study population, in 12.0% of the confirmed COPD patients, 

and in 55.8% of the people with a self-reported history of COPD.1 Besides, only 2.6% of the confirmed 

COPD patients were aware of their respiratory conditions.1 Another nationwide survey also reported an 

overall low rate of 10.8% with implementing pulmonary function test in the primary area of China.2 

These data indicated a large unmet needs - both from the perspectives of providing and demanding sides - 

in prevention and management of COPD in China.  

Beyond the large number of confirmed cases, it is believed that there exists a much larger population at 

high-risk of COPD which is not yet diagnosed as COPD but has a high probability of developing COPD 

in the future. However, the definition of this population has not gained a global consensus; sometimes the 

terms GOLD (Global Initiative for Chronic Obstructive Lung Disease) stage 03, pre-COPD4, or early-

COPD5 is used. For these people, many research questions have yet been unanswered, e.g. the precise 

definition of the pre-clinical stage of the disease, the prevalence and epidemiological characteristics of the 

high-risk population, the development and prognosis of the disease at an early stage, etc.  

Meanwhile, the United States Preventive Services Task Force (USPSTF)6,7, the GOLD scientific 

committee8,9, the American College of Physicians (ACP), American College of Chest Physicians (ACCP), 

American Thoracic Society (ATS), and European Respiratory Society (ERS)10 all recommended against 

mass screening for COPD in asymptomatic adults since no net benefit has been proved; therefore, the 

optimal screening strategies for COPD are still controversial11-13. In this context, an active or 

opportunistic case-finding scheme is proposed.14 The case-finding method refers to identifying COPD 

patents among the population who are exposed to high-risk factors (e.g. cigarette smoke) and presented 

with significant respiratory symptoms (e.g. cough, sputum, dyspnea, wheeze) that are relevant to COPD.15 

If the approach is employed as part of routine care among comers who visit the clinics for respiratory 

disease, it is opportunistic case-finding; if the approach is adopted in target population with self-reported 

risk factor exposure and/or chronic respiratory symptoms, it is active case-finding.15 Many countries, for 

example in Finland16, Denmark17,18, United Kingdom19-21, Poland22-24, India25, Nepal, Peru and Uganda26-28, 

have attempted to find suitable screening strategies to improve early management of COPD in their 

nations. In China, the design, implementation, cost, and effectiveness of feasible COPD screening scheme 

are pending to be determined.  

In July 2020, the Central Government of China launched a national project and offered special 

government funds, to purchase portable spirometers for 50% of primary care institutes, and to provide 

primary care workers with professional trainings, aiming to improve their capabilities on early detection 

and management of COPD.29 One year later, in October 2021, the Central Government of China initiated 

another program for national COPD screening, and authorized the National Center for Respiratory 

Diseases as the leading organization.30 The screening program uses a previously validated questionnaire 

and a portable spirometer to target the COPD high-risk population, which are defined based on their high-

risk factor exposure, respiratory symptoms, and pulmonary function. The screening is voluntary for 

residents, in an active case-finding framework. The program is in a multi-stage design, involving primary 

care institutes and superior specialized hospitals, with ultimate goals to facilitate early detection of COPD 

in primary area, to prevent severe outcomes, and to reduce the burden of the disease. Details about the 

program is elaborated below.  



 

Materials and Methods 

Objectives  

The major objectives of this national COPD screening program are: (1) to determine the prevalence and 

characteristics of population at high-risk of COPD and those with under- or miss-diagnosed COPD; (2) to 

prospectively investigate whether smoking cessation rate, morbidity, mortality, and health-related quality 

of life would be significantly improved along with the systematic screening program; (3) to assess the 

cost-effectiveness, cost-utility, and cost-benefit of the multi-stage screening scheme.  

Design  

This screening program is in a cross-sectional manner at the baseline, and then the filtered COPD high-

risk population and confirmed COPD patients will be prospectively followed up according to planned 

schedules.  

Participants  

Adults who are potentially under a high risk of suffering COPD with an age between 35 and 75 years are 

eligible to be recruited. Moreover, the participants should be residents who are living in the survey area 

with more than six months in the past year. The screening program is voluntary participation, but signed 

informed consents are required. The exclusion criteria are: (1) experienced myocardial infarction, stroke, 

or shock in the past three months; (2) experienced severe cardiac insufficiency, severe arrhythmia, or 

unstable angina pectoris in the past four weeks; (3) experienced massive hemoptysis in the past four 

weeks; (4) received chest, abdominal, or ophthalmic surgery in the past three months; (5) having mental 

disorders (e.g. auditory hallucinations, visual hallucinations, seizures requiring medication, or taking 

antipsychotics, etc.); (6) having cognitive impairment (e.g. dementia, or comprehension impairment, etc.); 

(7) having uncontrolled hypertension (i.e. systolic blood pressure > 200 mmHg, and/or diastolic blood 

pressure > 100 mmHg); (8) presenting with heart rate >120 beats/min; (9) having aortic aneurysm; (10) 

having severe hyperthyroidism; (11) are pregnant or lactating women; (12) experienced respiratory 

infection (e.g. tuberculosis, or influenza, etc.) in the past month.  

It is hypothesized that, the statistical significance level (α) is 0.05, the admissible error (δ) is 0.08, the 

screening sensitivity (P) is 0.80, and the specificity (P) is 0.70. The following formula is used to estimate 

the sample size31:  

   [
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The required numbers of samples with true positive and true negative screening results are 311,088 and 

409,637, respectively. If accounting an attrition rate of 10%, at least a number of 792,798 samples is 

needed.  

Thus, this screening program plans to recruit a total of 800,000 participants from 160 districts or counties 

(5,000 for each site on average) in 31 provinces, autonomous regions or municipalities directly under the 

central government of China. The numbers of planning to recruit are listed in Table 1.  

Implementation  

The national COPD screening program has been officially launched on 9 October, 2021. This program 

incorporates multi-stage sequential screening strategies:  

Step 1: Firstly, the organizers broadly propagandize for the COPD screening program through multiple 

media (e.g. television, mobile phone, broadcast, internet, and newspaper, etc.) in the communities. The 

residents who are interested in and are willing to participate in the program are instructed to fill in an 

online screening questionnaire via their mobile phones. The COPD Screening Questionnaire (COPD-SQ, 

Supplementary table 1) is a previously validated questionnaire and a score of ≥ 16 indicates a higher 



 

probability with COPD.32 The COPD-SQ has been recommended to be used in the primary care setting 

for COPD screening in China.33-35  The people who have a COPD-SQ score < 16 are non-COPD high-risk 

population.  

Step 2: The residents who have a COPD-SQ score ≥ 16 and meet above inclusion and exclusion criteria 

should make an appointment for an on-site screening within three months. They will be asked to sign the 

paper informed consent and fill in another detailed survey questionnaire (including demographic 

information, smoking status, physical activities, and medical history on respiratory disease), and receive 

an anthropometry measurement (including height, weight, waist and hip circumferences, blood pressure, 

heart rate, and saturation of pulse oxygen).  

Step 3: Then a pre-bronchodilator pulmonary function test via a spirometer is administrated to the 

participating people. The collected indices mainly include forced expiratory volume in one second (FEV1), 

FEV1%pred, forced vital capacity (FVC), FVC%pred, FEV1/FVC, peak expiratory flow (PEF), and 

PEF%pred. If a participant gains a COPD-SQ score ≥ 16 and a pre-bronchodilator FEV1/FVC ≥ 0.70, he 

or she is categorized as COPD high-risk population Ⅰ. This population will receive customized and 

integrated management, which includes: (1) in-time intervention; (2) telephone follow-up and secondary 

intervention at month six; (3) face-to-face follow-up and again intervention at month 12.  

Step 4: For those participants who have a COPD-SQ score ≥ 16 and a pre-bronchodilator FEV1/FVC < 

0.70, a post-bronchodilator pulmonary function test is performed. If a participant has a COPD-SQ score ≥ 

16, a pre-bronchodilator FEV1/FVC < 0.70, and a post-bronchodilator FEV1/FVC ≥ 0.70, he or she is 

grouped as COPD high-risk population Ⅱ. This population will also receive customized and integrated 

management, which includes: (1) in-time intervention; (2) face-to-face follow-up and secondary 

intervention at month six; (3) face-to-face follow-up and again intervention at month 12.  

Step 5: If a participant has a COPD-SQ score ≥ 16, a pre-bronchodilator FEV1/FVC < 0.70, and a post-

bronchodilator FEV1/FVC < 0.70, he or she would be suspected COPD patients. These suspected patients 

will be referred to a superior specialized hospital for definite diagnosis and further treatment.  

Step 6: If the participant has a verified post-bronchodilator FEV1/FVC < 0.70 in the superior hospital, he 

or she is a confirmed COPD patient after excluding other obstructive lung diseases, according to the 

diagnostic criteria of COPD in the GOLD 2021 report.36. Otherwise, if the participant has a post-

bronchodilator FEV1/FVC ≥ 0.70 in the superior hospital, he or she belongs to COPD high-risk 

population Ⅱ. The confirmed COPD patients will receive more intensive management, which includes: (1) 

in-time intervention; (2) telephone follow-up at month one; (3) telephone follow-up and secondary 

intervention at month three; (4) face-to-face follow-up and again intervention at month 12. If the 

participants are diagnosed as other respiratory diseases, they will be suggested to receive specialized 

treatment in the superior hospital.  

A clear definition of the study population is presented in Supplementary table 2. The baseline survey 

and follow-up investigation plans and contents for respective target populations are described in 

Supplementary table 3 and 4. The in-time and secondary intervention measures are listed in 

Supplementary table 5. The integrated management measures include health education, lifestyle 

guidance, symptom monitoring, suggestions on smoking cessation, vaccination, and physical activity, etc. 

Implementation of the entire program is illustrated in Figure 1.  

Ethics and registration  

The project protocol, informed consent, and questionnaires have been approved by the institutional 

review board at the China–Japan Friendship Hospital (approval number: 2021-145-K103). The program 

has also been registered on the ClinicalTrials.gov with an identifier NCT05480176. All participants are 

required to provide written informed consent.  

Project and data management  



 

This national COPD screening program is led by the National Center for Respiratory Diseases, and is 

managed by the centers for disease control and prevention (CDCs) and/or tertiary hospitals in the 

province level. Moreover, this screening program has set up a four-level structured management team, 

responsible for the project and data quality. The structure and respective responsibilities of the 

management team are presented in Figure 2.    

The Central Management Office, set up in the National Center for Respiratory Diseases, oversees the 

entire program. The national quality control (QC) team consists of senior respiratory physicians, senior 

pulmonary function technicians, professional epidemiologists, and managers from the information 

technology department. Their responsibilities include making the national QC scheme, organizing and 

offering professional trainings, auditing all the QC and training work, issuing a project newsletter per 

month, and executing online and on-site monitor regularly.  

The provincial QC team consists of senior respiratory physicians, and senior pulmonary function 

technicians. They are responsible for making the provincial QC scheme, organizing and offering 

professional trainings, and executing online and on-site monitor regularly.  

The district (for urban area) or county (for rural area) QC team mainly include respiratory physicians and 

pulmonary function technicians. They are in charge of making the district or county and local QC 

schemes, organizing and offering professional trainings, and executing online and on-site monitor 

regularly.  

In the local, the QC team consists of the local medical staff from the participating centers. They are 

responsible for auditing the local screening work, and dealing with the local QC issues.  

Comprehensive and professional trainings, e.g. calibration of the spirometer, technical standard operating 

procedure, QC of the spirometry test, interpretation of the test data, diagnosis and management of COPD, 

etc., are offered to the local medical staff when the program is initiated. The medical staff will obtain 

credentials when completing all the trainings. Then the trained and certified technicians are capable to 

perform quality pulmonary function tests.  

The pre- and post-bronchodilator spirometry manoeuvres are conducted in a seated position, and the 

participant is required to wear a nose clip and a disposable mouthpiece. Regarding the post-

bronchodilator test, a short-term bronchodilator (salbutamol 400 μg) is administrated by inhalation 

through a 500 mL spacer, then the spirometry is performed 20 minutes later. For each participant, three 

acceptable and repeatable tests are preferred; if not qualified, the test could be consecutively performed 

up to eight times. The spirometry data will be centrally reviewed and adjudicated. In addition, a daily 

calibration check for the spirometer using a 3-L syringe is required. The grading criteria used for quality 

assessment of FEV1 (flow) and FVC (volume) are consistent with the ATS/ERS37,38 and Chinese39 

guidelines (Supplementary table 6).  

The national QC team should online review at least 5% of spirometry test results regularly for each 

province, autonomous region, or municipality; the provincial QC team should online review at least 10% 

of test results regularly for each district or county; the district or county QC team should online check at 

least 1/3 of test results per month for the region. The provincial QC team should examine the first five test 

reports and assign appropriate grades for each participating center. If the test qualified rate is less than 

60%, the pulmonary function technicians should receive a second round of trainings. Continuous 

education and technical support are available for the participating centers throughout the program.  

All data and original pulmonary function reports are entered and uploaded to a password-protected, 

electronic data collection system. Any missing value, outlier, and illogical information will be sent to the 

local participating centers for timely check and amendment.  

Research questions and planned analyses 

To achieve the study aims, this national COPD screening program will address following questions:  



 

(1) the prevalence and characteristics of population at high-risk of COPD, and those with under- or miss-

diagnosed COPD;  

(2) the predictors of positive screening;  

(3) the most appropriate definition of COPD high-risk population;  

(4) the improvement of smoking cessation rate, morbidity, mortality, and health-related quality of life 

along with the screening program;  

(5) the variation of respiratory condition along with the screening program;  

(6) the impact factors that are correlated with development of the disease;  

(7) the cost-effectiveness, cost-benefit, and cost-utility of this multi-stage screening scheme;  

(8) the generalizability of this systematic COPD screening program; etc.  

This national COPD screening program could provide us with a platform for multiple studies and 

analyses. In short, descriptive analyses will be used to summarize the epidemiological and clinical 

characteristics of the study population. Sensitivity, specificity, positive predictive value, negative 

predictive values, and the area under the receiver operating characteristic curve, along with 95% 

confidence intervals, will be used to examine and compare the diagnostic and discriminative accuracy of 

different definitions and screening approaches in the target population. Health technology assessment and 

health economic measurement will be employed to determine the cost-effectiveness, cost-utility, and cost-

benefit of current systematic screening strategies. Linear, logistic, Cox, or other appropriate regression 

models will be adopted to assess the disease outcomes and corresponding impact factors. Due to the 

exploratory attribute of this program, the planned analyses are not limited to above mentioned methods. 

The exact analysis methods could only be decided when the actual analyses are conducted. Details could 

be seen in future published manuscripts.  

Discussion 

This is an admirable attempt to implement such a nationwide COPD screening program in a developing 

country, based on the facts that a continuously increasing disease burden and a potential large amount of 

under- or miss-diagnosed patients of COPD in China.1,40 This program is a big achievement in COPD 

management (especially in the primary area) from the perspective of public health; however, the clinical 

and economic benefits of mass screening for COPD still have to be evaluated.  

Strengths 

There are multiple strengths of this national screening program. First, currently there is still a paucity of 

evidence that screening questionnaire and/or spirometry could improve smoking cessation rate, 

vaccination rate, and COPD-related health outcomes (e.g. morbidity, mortality, and health-related quality 

of life, etc.).15,41,42 To our knowledge, this is the first large-scale prospective study to determine and 

validate whether smoking cessation rate, morbidity, mortality, and health status of individuals at high-risk 

of COPD could be improved under current systematic screening and management scheme. Second, this 

program tries to target the population at high-risk of COPD who could gain more benefits from the 

systematic screening approaches with a combination use of questionnaire, pre- and post-bronchodilator 

spirometry. In other words, screening the symptomatic population with risk factor exposure and with 

suspected airway limitation might be the most cost-effective way, especially in the countries or regions 

with limited resource. Third, this is not solely a disease screening program, but also incorporating 

scheduled follow-ups and integrated management measures to respective populations (i.e. non-COPD 

high-risk population, COPD high-risk population Ⅰ, COPD high-risk population Ⅱ, suspected COPD 

patients, and confirmed COPD patients), searching for the optimal management mode for screen-detected 

and early COPD patients. Fourth, different from those pure research projects, this is a central government-

funded, National Center for Respiratory Diseases-led, multiple agencies (e.g. government sectors, CDCs, 



 

primary care institutes, and specialized hospitals, etc.) involved program, which could guarantee the 

implementation efficiency and QC of the whole program. Lastly and importantly, this is a real-world 

practice of population medicine in management of COPD in China, to maximize the long-term public 

health, society and economic welfares of entire population.43  

Limitations 

There are also several limitations existing in this program. First, it was originally designed and initiated 

more like a public health project, rather than a research study. Thus the survey items are not as 

sophisticated as a typical case report form in the observational or interventional clinical trials. But 

supplementary studies could be imbedded in the established platform. Second, false positive and false 

negative detections are inevitable in a large-scale screening program. These issues and relevant impacts 

should be discussed in all aspects of involved, e.g. patients, physicians, households, and government 

agencies, etc. Third, performing quality spirometry in primary area and manage of such amount of data 

are really challenges. Continuous inputs in professional trainings and rigorous quality control are very 

necessary throughout implementation of the whole program.  

Further considerations 

While the USPSTF and GOLD, etc. scientific committees or societies recommend against screening 

asymptomatic adults for COPD, active case-finding (i.e. using screening questionnaires and spirometry 

without a bronchodilator) among target population who have risk factor exposure and present with 

COPD-related symptoms is suggested; more relevant research is also encouraged.7,10,36 Screening 

questionnaires (with or without a measurement of peak expiratory flow )32,44-49, innovative handheld 

spirometer50,51, and optimal multi-stage screening strategies18,20,28,52 have been explored in the world. 

Country- or region-specific active case-finding approaches should be developed due to resource 

constrains and varied population characteristics. The COPD screening should be compared with 

screenings of malignant tumor, cardiovascular disease, and diabetes mellitus, to demonstrate the benefit 

of which is non-inferior over the other diseases.  

Moreover, a combination of lung cancer and COPD screening using low-dose computed tomography (CT) 

is recommended by the GOLD 2022 report.36 The benefit of annual low-dose CT screening in aged 

current or former smokers even with normal pulmonary function or with mild-to-moderate COPD has 

been reported in the United States.53 Even combined screening for early lung cancer, COPD, and 

cardiovascular disease have been started.54-56 An one-off low-dose CT screening has been recently 

demonstrated to be significantly associated with reduced lung cancer mortality and all-cause mortality in 

a large population in China57, thus a comparison between low-dose CT and current active case-finding 

method is possible.  

Conclusions  

The COPD screening program will make a remarkable achievement in management of chronic respiratory 

disease in China. The diagnostic accuracy, cost-effectiveness, and superiority of current systematic 

screening approaches will be deliberately assessed and discussed in the future.  

  



 

Table 1. The distribution of participants across the country.  

Province, 

autonomous 

region, or 

municipality 

N of 

sites 

N of 

participants 

N of receiving 

post-

bronchodilator 

spirometry test 

N of 

population 

aged 35-74 

years 

Proportion (%) 

Beijing 3 15000 3000 11860964 0.13  

Tianjin 3 15000 3000 7559439 0.20  

Hebei 5 25000 5000 38342793 0.07  

Shanxi 5 25000 5000 18466697 0.14  

Inner Mongolia 5 25000 5000 14081188 0.18  

Liaoning 4 20000 4000 26207774 0.08  

Jilin 4 20000 4000 14786743 0.14  

Heilongjiang 4 20000 4000 20154123 0.10  

Shanghai 3 15000 3000 13875654 0.11  

Jiangsu 5 25000 5000 45570361 0.05  

Zhejiang 5 25000 5000 35373034 0.07  

Anhui 5 25000 5000 30609324 0.08  

Fujian 5 25000 5000 20940665 0.12  

Jiangxi 5 25000 5000 21904871 0.11  

Shandong 10 50000 10000 53892301 0.09  

Henan 10 50000 10000 46540628 0.11  

Hubei 5 25000 5000 31316764 0.08  

Hunan 10 50000 10000 34357869 0.15  

Guangdong 5 25000 5000 57427593 0.04  

Guangxi 5 25000 5000 23647053 0.11  

Hainan 8 40000 8000 4748055 0.84  

Chongqing 3 15000 3000 16765758 0.09  

Sichuan 8 40000 8000 44212185 0.09  

Guizhou 5 25000 5000 17314408 0.14  

Yunnan 8 40000 8000 23125720 0.17  

Tibet 2 10000 2000 1480892 0.68  

Shaanxi 5 25000 5000 20324545 0.12  

Gansu 5 25000 5000 12740471 0.20  

Qinghai 2 10000 2000 2836927 0.35  

Ningxia 5 25000 5000 3437729 0.73  

Xinjiang 3 15000 3000 11834237 0.13  

Total 160 800000 160000 725736765 0.11  

The proportion was calculated as (the number of participants/the number of population aged 35 to 74 

years)100% in each province, autonomous region, or municipality.  

 

Reference: The Seventh National Population Census Data of China (2020). 2021. 

http://www.stats.gov.cn/tjsj/pcsj/rkpc/7rp/zk/indexch.htm (accessed 1 January 2023).  
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Figure legends 

Figure 1. Workflow of the systematic COPD screening program.  

This is a multi-stage sequential screening scheme, incorporating a previously validated questionnaire (i.e. 

COPD-SQ), pre- and/or post-bronchodilator spirometry tests to target the COPD high-risk population. 

The filtered COPD high-risk population and early-detected COPD patients will then receive respective, 

customized and integrated management measures.  

Abbreviations: COPD: chronic obstructive pulmonary disease; COPD-SQ: Chronic Obstructive 

Pulmonary Disease Screening Questionnaire; FEV1: forced expiratory volume in one second; FVC: 

forced vital capacity; PCCM: Pulmonary and Critical Care Medicine; post-BDT: post-bronchodilator 

spirometry test; pre-BDT: pre-bronchodilator spirometry test.  

Figure 2. Settings of the four-level quality controls.  

This COPD screening program has set up four-level, i.e. national, provincial, district (for urban area) or 

county (for rural area) level, and local, management teams, taking distinct responsibilities for project and 

data management.  

Abbreviations: COPD: chronic obstructive pulmonary disease; QC: quality control.  
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Table S1. The chronic obstructive pulmonary disease screening questionnaire (COPD-SQ).
1
 

Basic Information (A) 

A1 Name  

A2 Gender 1=Male; 2=Female.  

A3 Identity card number  (18 digits) 

After filling above information, the system will prompt a message:  

“Please wait. Your basic information is being proofread.”  

If the information is correct, the system will prompt a message:  

“Your basic information is qualified, and a unique program identifier has been created for you. 

You can continue filling this form.”  

If the information is incorrect, the system will prompt a message:  

“Your basic information is incorrect. Please confirm again. Thank you!”  

A4 Address 

      Province/Autonomous region/Municipality/Or equivalent 

      City/Or equivalent 

      District/County/Or equivalent 

      Road/Street/Community/Or equivalent 

A5.1 Contact 1 
 (11 digits) 

(Mobile phone number of the participant) 

A5.2 Contact 2 
 (11 digits) 

(Mobile phone number of the first contact person) 

A6 
Date of filling 

the form 
 Year  Month  Day 

After filling above information, the system will prompt a message:  

“Please wait. The system is saving your information.”  

After saving above information, the system will prompt another message: 

“Please continue to fill the chronic obstructive pulmonary disease screening questionnaire 

(COPD-SQ), which may take three minutes.”  

The COPD-SQ questionnaire 

Risk Factor Exposure (B) 

B1.1 

Your 

smoking 

status 

0=Never-smoker (To answer B2); 1=Former smoker (Cessation 

for at least half a year); 2=Current smoker (No need to answer 

B1.4).   

B1.2 How old were you when you started smoking?        Years 

B1.3 
How many packs of cigarettes do you smoke per day on 

average? (1 pack = 20 pieces of cigarettes) 
      Packs 

B1.4 
How old were you when you quit smoking? (Did not smoke 

thereafter) 
      Years 

B2 

Do you or your family mainly use biomass fuel for cooking or 

warming? (e.g. corn stalk, corn cob, straw, wood, coal, animal 

feces, etc.) 

1=Yes; 0=No.  

Medical History and Symptoms (C) 

C1 
Do your parents, siblings, and/or children have chronic 

bronchitis, pulmonary emphysema, and/or COPD? 
1=Yes; 0=No.  

C2 Do you often cough even not suffering a cold? 1=Yes; 0=No.  

C3 

Do you 

usually have 

shortness of 

breath? 

0=Usually have no shortness of breath; 1=Have shortness of breath when 

hurrying on the level or walking up a slight hill; 2=Have shortness of 

breath when walking on my own pace on the level.    

Height and Weight (D) 

D1 Height       cm D2 Weight       kg 

D3 BMI 
      kg/m

2  

(System automatic calculation) 



E1 Total Score of COPD-SQ 
      Points  

(System automatic calculation) 

Total Score 

of 

COPD-SQ:      

Points 

(System 

automatic 

calculation) 

The system will prompt one of the following three messages, according to the 

information that participants provided and total score of COPD-SQ:  

(1) Non-smoker, with a total score < 16:  

“According to the information you provided and the COPD-SQ total score, 

you belong to the non-COPD high-risk population. Thank you for your 

participation and support for the national COPD screening program. You 

could keep following our official account through the WeChat App, to obtain 

prompted information on health promotion. The COPD-SQ is just a primary 

screening tool, but not a diagnostic test. If you want to get more professional 

information, you could visit a specialized hospital.”  

(2) Former or current smoker, with a total score < 16:  

“According to the information you provided and the COPD-SQ total score, 

you belong to the non-COPD high-risk population, but you should quit 

smoking as soon as possible, to protect your lung function and stay healthy. 

Thank you for your participation and support for the national COPD 

screening program. You could keep following our official account through 

the WeChat App, to obtain prompted information on health promotion. The 

COPD-SQ is just a primary screening tool, but not a diagnostic test. If you 

want to get more professional information, you could visit a specialized 

hospital.”  

(3) Participants with a total score ≥ 16:  

“According to the information you provided and the COPD-SQ total score, 

you belong to the COPD high-risk population, therefore you should take 

part in the on-site screening (including lung function test). Please confirm 

whether you have any of the following 12 contraindications* for spirometry 

test (Please answer “Yes” or “No” for each question).  

a) If you have any of the conditions, you may not be suitable to take a 

spirometry test currently. The medical staff will contact you three 

months later for the on-site screening.  

b) If you have none of the conditions, the medical staff will contact you 

within three months to make an appointment for the on-site screening. 

Due to the actual situation, your appointment may be altered. The 

medical staff will contact you at least three days in advance to confirm 

the on-site screening date, time, and place, so please keep your phone 

available. Since this is a non-profit program funded by the government, 

all sections of the on-site screening are free.  

Thank you for your participation and support for the national COPD 

screening program. You could keep following our official account through 

the WeChat App, to obtain prompted information on health promotion.”  

*The 12 contraindications for spirometry test:  

(1) Experienced myocardial infarction, stroke, or shock in the past three months;  

(2) Experienced severe cardiac insufficiency, severe arrhythmia, or unstable angina pectoris in 

the past four weeks;  

(3) Experienced massive hemoptysis in the past four weeks;  

(4) Received chest, abdominal, or ophthalmic surgery in the past three months;  

(5) Having mental disorders (e.g. auditory hallucinations, visual hallucinations, seizures 

requiring medication, or taking antipsychotics, etc.);  

(6) Having cognitive impairment (e.g. dementia, or comprehension impairment, etc.);  

(7) Having uncontrolled hypertension (i.e. systolic blood pressure > 200 mmHg, and/or diastolic 

blood pressure > 100 mmHg);  

(8) Presenting with heart rate >120 beats/min;  

(9) Having aortic aneurysm;  

(10) Having severe hyperthyroidism;  

(11) Are pregnant or lactating women;  

(12) Experienced respiratory infection (e.g. tuberculosis, or influenza, etc.) in the past month.  



 

Abbreviations:  

BMI: body mass index; COPD: chronic obstructive pulmonary disease; COPD-SQ: chronic 

obstructive pulmonary disease screening questionnaire.  

 

References: 
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Table S2. The definition of study population in this systematic COPD screening program.  

Examination 

Non-COPD 

high-risk 

population 

COPD high-risk 

population Ⅰ 

COPD high-risk 

population Ⅱ 

Suspected 

COPD patients 

Confirmed 

COPD patients 

In the primary care center 

COPD-SQ 

questionnaire 
<16 ≥16 ≥16 ≥16 ≥16 

Pre-bronchodilator 

spirometry test 
 FEV1/FVC≥0.7 FEV1/FVC<0.7 FEV1/FVC<0.7 FEV1/FVC<0.7 

Post-bronchodilator 

spirometry test 
  FEV1/FVC≥0.7 FEV1/FVC<0.7 FEV1/FVC<0.7 

In the transferred superior hospital 
Post-bronchodilator 

spirometry test 
  (FEV1/FVC≥0.7)  FEV1/FVC<0.7 

 

Abbreviations:  

COPD: chronic obstructive pulmonary disease; COPD-SQ: chronic obstructive pulmonary disease screening questionnaire; FEV1: forced expiratory volume in one 

second; FVC: forced vital capacity.  

 

 



Table S3. The baseline survey and follow-up plans for respective target populations.  

Target population Baseline survey 
Follow-ups 

Month 1 Month 3 Month 6 Month 12 

COPD high-risk 

population Ⅰ 

 COPD-SQ questionnaire 

 Informed consent 

 Baseline questionnaire 

 Anthropometry measurement 

 Pre-bronchodilator spirometry test 

 In-time intervention 

/ / 
 Telephone follow-up 

 Secondary intervention 

 Face-to-face follow-up 

 Pre- and 

post-bronchodilator 

spirometry tests 

 Secondary intervention 

COPD high-risk 

population Ⅱ 

 COPD-SQ questionnaire 

 Informed consent 

 Baseline questionnaire 

 Anthropometry measurement 

 Pre- and post-bronchodilator 

spirometry tests 

 In-time intervention 

/ / 

 Face-to-face follow-up 

 Pre- and 

post-bronchodilator 

spirometry tests 

 Secondary intervention 

 Face-to-face follow-up 

 Pre- and 

post-bronchodilator 

spirometry tests 

 Secondary intervention 

Confirmed COPD 

patients 

 COPD-SQ questionnaire 

 Informed consent 

 Baseline questionnaire 

 Anthropometry measurement 

 Pre- and post-bronchodilator 

spirometry tests 

 In-time intervention 

 Telephone 

follow-up 

 Telephone 

follow-up 

 Secondary 

intervention 

/ 

 Face-to-face follow-up 

 Pre- and 

post-bronchodilator 

spirometry tests 

 Secondary intervention 

The COPD-SQ questionnaire can be found in Table S1. The baseline questionnaire, anthropometry measurement, telephone and face-to-face follow-up investigation 

contents for respective target populations can be found in Table S4. The in-time and secondary intervention measures for respective target populations can be found 

in Table S5. The grace period for follow-ups is set within one week.  

 

Abbreviations:  

COPD: chronic obstructive pulmonary disease; COPD-SQ: chronic obstructive pulmonary disease screening questionnaire.  

 



Table S4. The baseline survey and follow-up investigation contents for respective target populations.  

Contents 

Baseline 
Follow-ups 

Month 1 Month 3 Month 6 Month 12 

High-risk 

population Ⅰ 

(face-to-face) 

High-risk 

population 

Ⅱ 

(face-to-face) 

Confirmed 

patients 

(face-to-face) 

Confirmed 

patients 

(telephone) 

Confirmed 

patients 

(telephone) 

High-risk 

population 

Ⅰ 

(telephone) 

High-risk 

population 

Ⅱ 

(face-to-face) 

High-risk 

population Ⅰ 

(face-to-face) 

High-risk 

population 

Ⅱ 

(face-to-face) 

Confirmed 

patients 

(face-to-face) 

Baseline investigation and intervention 

COPD-SQ 

questionnaire 

Basic information           

Smoking exposures           

Biomass exposure           

Medical history and 

symptoms 
          

Height and weight           

Baseline 

questionnaire 

Basic information           

Sociodemographics           

Occupational 

exposure 
          

Biomass exposure           

Smoking exposure           

Physical activities           

Medical history and 

symptoms 
          

Vaccinations           

Quality of life           

Costs           

Spirometry test 

results and quality 

assessments 

          

Anthropometry measurement           

Pre-bronchodilator spirometry test           

Post-bronchodilator spirometry test           



Contents 

Baseline 
Follow-ups 

Month 1 Month 3 Month 6 Month 12 

High-risk 

population Ⅰ 

(face-to-face) 

High-risk 

population 

Ⅱ 

(face-to-face) 

Confirmed 

patients 

(face-to-face) 

Confirmed 

patients 

(telephone) 

Confirmed 

patients 

(telephone) 

High-risk 

population 

Ⅰ 

(telephone) 

High-risk 

population 

Ⅱ 

(face-to-face) 

High-risk 

population Ⅰ 

(face-to-face) 

High-risk 

population 

Ⅱ 

(face-to-face) 

Confirmed 

patients 

(face-to-face) 

In-time interventions           

Follow-up investigation and intervention 

Follow-up 

questionnaire 

Basic information           

Follow-up status           

Smoking status           

Vaccinations           

Symptoms and 

progression of the 

disease 

          

Physical activities           

Mental health           

Quality of life           

Diagnosis of COPD 

or other 

(respiratory) disease 

          

Diagnosis of 

allergic rhinitis, 

allergic 

conjunctivitis, 

and/or asthma 

          

Comorbidities           

Treatment regimens           

Non-pharmaceuti

cal treatment 
          

Pharmaceutical 

treatment  
          

Costs           



Contents 

Baseline 
Follow-ups 

Month 1 Month 3 Month 6 Month 12 

High-risk 

population Ⅰ 

(face-to-face) 

High-risk 

population 

Ⅱ 

(face-to-face) 

Confirmed 

patients 

(face-to-face) 

Confirmed 

patients 

(telephone) 

Confirmed 

patients 

(telephone) 

High-risk 

population 

Ⅰ 

(telephone) 

High-risk 

population 

Ⅱ 

(face-to-face) 

High-risk 

population Ⅰ 

(face-to-face) 

High-risk 

population 

Ⅱ 

(face-to-face) 

Confirmed 

patients 

(face-to-face) 

Spirometry test 

results and quality 

assessments 

          

Pre-bronchodilator spirometry test           

Post-bronchodilator spirometry test           

Secondary interventions           

 

At baseline:  

 All study participants share the same baseline survey questionnaires, including the COPD-SQ questionnaire (please see Table S1), a baseline questionnaire (please 

see above), and a simple anthropometry measurement (e.g. height, weight, BMI, waistline, hipline, blood pressure, resting heart rate, and SpO2).  

 In the COPD-SQ questionnaire, the medical history and symptoms refer to (1) respiratory disease history (e.g. COPD, chronic bronchitis, and/or pulmonary 

emphysema) of parents, siblings, and/or children; and (2) personal respiratory symptoms (e.g. cough, and/or dyspnea). In the baseline questionnaire, the medical 

history and symptoms include (1) respiratory disease history (e.g. COPD, chronic bronchitis, pulmonary emphysema, asthma, tuberculosis, and/or lung cancer) of 

parents, siblings, and/or children; (2) personal respiratory disease history (e.g. COPD, pneumonia, asthma, and/or bronchitis); (3) personal respiratory symptoms 

(e.g. cough, dyspnea, mMRC, CAT, and/or exacerbation); and (4) personal comorbidities.  

 In the baseline questionnaire, the health-related quality of life is determined by EQ-5D-5L.  

 In the baseline questionnaire, the costs are assessed by (1) household expenditure (e.g. on clothes, food, resident, transportation, medicine, etc.) in the past year; 

and (2) indirect costs (e.g. indirect financial cost, time consumed, and opportunity cost, etc.) due to participating in this screening program.  

 The in-time interventions refer to brochure and health education given by the local medical staff. The contents on brochure and of health education for respective 

target populations are listed in Table S5.  

 

During follow-ups:  

 Follow-up investigation aims to assess the impact of this mass screening program among the study population, including behavior change (e.g. smoking, 

vaccination, and physical activity), variation of pulmonary function, improvement or deterioration of symptoms, non-pharmaceutical and pharmaceutical treatment 

regimens, physical and mental health, health-related quality of life, emerging comorbidities, progression of the disease (e.g. exacerbation), vital outcomes (e.g. 

death), direct and indirect costs due to the disease.  

 Specifically, (1) for the suspected COPD patients, the local medical staff will contact them to confirm the definite diagnosis of (respiratory) disease and treatment 



regimen in the transferred superior hospital at month 1 (telephone follow-up); (2) for the COPD high-risk population Ⅱ, they will be asked if suffering from 

allergic disease and/or asthma at month 6 (face-to-face follow-up) to avoid over estimation of COPD, since they probably could have a post-bronchodilator 

FEV1/FVC ratio < 0.7 due to poor control of their disease; (3) for COPD high-risk population Ⅰ and Ⅱ, they will be asked if they have been diagnosed with COPD 

at month 6 (telephone and face-to-face follow-up respectively) and at month 12 (face-to-face follow-up); (4) all participants will receive both pre- and 

post-bronchodilator spirometry tests at month 12 (face-to-face follow-up) to determine if there is change to their disease status (i.e. high-risk population Ⅰ, Ⅱ, or 

confirmed patients).  

 In the follow-up questionnaire, symptoms and progression are assessed by mMRC, CAT, and progression of the disease (e.g. exacerbation, outpatient visit, and/or 

hospital admission, etc.); mental health is measured using PHQ-9; and health-related quality of life is determined by EQ-5D-5L.  

 In the follow-up questionnaire, the costs are assessed by (1) time expended on current follow-up and health education; (2) financial costs of vaccination (if 

vaccinated) and smoking cessation (if quitted); and/or (3) direct and indirect costs due to outpatient visit, hospital admission, and/or self-treatment of the disease.  

 The secondary interventions mainly refer to similar health education as at baseline. The contents of health education for respective target populations are listed in 

Table S5.  

 

Abbreviations:  

BMI: body mass index; CAT: chronic obstructive pulmonary disease assessment test; COPD: chronic obstructive pulmonary disease; COPD-SQ: chronic obstructive 

pulmonary disease screening questionnaire; EQ-5D-5L: EuroQoL 5-dimensions 5-levels; FEV1: forced expiratory volume in one second; FVC: forced vital capacity; 

mMRC: modified medical research council; PHQ-9: patient health questionnaire-9; SpO2: saturation of pulse oxygen.  

 

 

 



Table S5. The intervention measures for respective target populations.  

Target population Interventions 

COPD high-risk population Ⅰ 

(1) Brief introduction of COPD, including definition, risk 

factors, commonly seen symptoms, and development of the 

disease, etc.;  

(2) Avoiding exposure to high risk factors, e.g. 

smoking/second-hand smoking, air pollution, cooking fuels, 

and respiratory infection, etc.;  

(3) Monitoring of respiratory symptoms, e.g. cough, sputum, 

and dyspnea, etc.;  

(4) Taking a pulmonary function test each year;  

(5) Taking a physical examination each year;  

(6) Suggesting a balanced diet;  

(7) Taking moderate physical exercise insistently;  

(8) Keeping mentally healthy;  

(9) Getting vaccinated against influenza and streptococcus 

pneumoniae, etc.  

COPD high-risk population Ⅱ 

(1) Brief introduction of COPD, including definition, risk 

factors, commonly seen symptoms, and development of the 

disease, etc.;  

(2) Avoiding exposure to high risk factors, e.g. 

smoking/second-hand smoking, air pollution, cooking fuels, 

and respiratory infection, etc.;  

(3) Avoiding exposure to allergic factors, e.g. flowers, pets, 

cold air, and dust, etc.;  

(4) Monitoring of respiratory symptoms, e.g. cough, sputum, 

wheeze, and dyspnea, etc.;  

(5) Taking a pulmonary function test each year;  

(6) Taking a physical examination each year;  

(7) Suggesting a balanced diet;  

(8) Taking moderate physical exercise insistently;  

(9) Keeping mentally healthy;  

(10) Getting vaccinated against influenza and streptococcus 

pneumoniae, etc. 

Confirmed COPD patients 

(1) Brief introduction of COPD, including definition, risk 

factors, commonly seen symptoms, and development of the 

disease, etc.;  

(2) Avoiding exposure to high risk factors, e.g. 

smoking/second-hand smoking, air pollution, cooking fuels, 

and respiratory infection, etc.;  

(3) Monitoring of respiratory symptoms, e.g. cough, sputum, 

and dyspnea, etc.;  

(4) Taking pharmaceutical medicine according to the doctor's 

advice with good compliance;  

(5) Taking a pulmonary function test each year;  

(6) Taking a physical examination (especially for the 

comorbidities) each year;  

(7) Suggesting a balanced diet and taking nutrition 

supplements if needed;  

(8) Taking suitable respiratory rehabilitation;  

(9) Keeping mentally healthy;  

(10) Getting vaccinated against influenza and streptococcus 

pneumoniae, etc.  

The in-time and secondary intervention measures are basically the same for a specific population.  

 

Abbreviations:  



COPD: chronic obstructive pulmonary disease.  

 

 



Table S6. The spirometry quality grading criteria for FEV1 and FVC.  

Grade Number of measurements Repeatability 

A 3 acceptable tests; of which, 2 repeatable  Variation within 0.150 L 

B 3 acceptable tests; of which, 2 repeatable  Variation within 0.200 L 

C At least 2 acceptable tests Variation within 0.250 L 

D At least 2 acceptable tests, but not repeatable NA 

F No acceptable tests NA 

The A, B, C, D, and F grading criteria are used for quality assessment for FEV1 (flow) and FVC 

(volume), which are consistent with the ATS/ERS
1
 and Chinese

2
 guidelines on spirometry. The 

grading criteria applies to both pre- and post-bronchodilator spirometry tests. For each participant, 

three acceptable and repeatable tests are preferred; the maximum number of tests is eight.  

 

Abbreviations:  

FEV1: forced expiratory volume in one second; FVC: forced vital capacity; NA: not applicable.  
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