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Prevalence of chronic obstructive pulmonary 
disease (COPD) 

During the past few decades, the prevalence of COPD 
in China has increased such that the total prevalence of 
COPD in China has increased from 2.70% in 1990 to 3.84% 
in 2010. This increase was greater in elderly patients (1990: 

0.49% in <20 years old, 20.95% in ≥80 years old; 2010: 
0.55% in <20 years old, 22.89% in ≥80 years old). The total 
number of patients with COPD increased by 66.73% from 
30 million in 1990 to 50 million in 2010 (1). In 1991, the 
national prevalence of COPD in people over 15 years of 
age was 3% (2). From 2002 to 2004, the results of a survey 
in seven provinces and cities of China showed that the 
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prevalence of COPD was 8.2% in people aged ≥40 years; 
12.4% in men and 5.1% in women; 7.8% in rural areas 
and 8.8% in urban areas (3). From 2012 to 2015, a survey 
in adults aged ≥20 years old found that the prevalence of 
COPD was 8.6% in people aged ≥20 years old (11.9% 
in men and 5.4% in women), and this represented 9.4% 
and 7.4% of the rural and urban population respectively. 
Moreover, the prevalence of COPD increased with age, 
with 13.7% in people aged ≥40 years old and 35.5% in 
people aged ≥70 years old (4). From 2014 to 2015, national 
survey data suggested that the standardized prevalence of 
COPD was 13.6% in people aged ≥40 years old (19.0% in 
men and 8.1% in women), which increased with age (5). 
However, these data cannot be directly compared due to the 
use of different epidemiological survey methods, pulmonary 
function test methods for COPD diagnosis and subject 
populations.

Overall, the prevalence of COPD in China is still 
increasing due to the aging of population in China (the 
population over 60 years old increased from 12.5% in 2009 
to 18.1% in 2019) and the high air pollution and smoking 
rate (the smoking rate was 26.6% at the age of 15 years and 
above). We present the following article in accordance with 
the Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/jtd-20-2051).

Risk factors of COPD

Risk factors for COPD include independent factors such as 
genetics, causative environmental factors such as smoking, 
occupational dust exposure and chemical exposure, and 
indoor/outdoor air pollution. The results of a systematic 
analysis of studies from 2009 to 2015 showed that the main 
risk factors for COPD in China were tobacco exposure and 
the use of biofuels/solid fuels (6).

Smoking

Numerous studies have confirmed that smoking and 
second-hand smoke exposure are important risk factors 
for the morbidity and mortality of COPD. The results of 
a large study by Fang et al. (5) highlighted that the risk of 
COPD was 1.87 times (95% CI: 1.60–2.19) higher amongst 
smokers relative to non-smokers. Shi et al. (7) reported that 
the prevalence of COPD in smokers was 2.21 times (95% 
CI: 1.505–3.241) higher than that in non-smokers, and the 
prevalence of COPD in patients with secondhand smoke 
exposure was 1.57 times (95% CI: 1.181–2.097) greater than 

in non-smokers. The 8-year cohort study by Chen et al. (8) 
found that COPD mortality of male smokers was 9.09 times 
(95% CI: 5.11–16.15) greater than non-smokers. The risk 
of COPD was 4.11 times (95% CI: 1.412–3.163) larger in 
people who smoked more than 20 cigarettes per day than in 
non-smokers (9). He et al. (10) observed that after 17 years 
of follow-up the mortality rate of COPD in those exposed 
to smoking was 2.3 times greater than in the unexposed 
group (95% CI: 1.06–5.00). 

Unfortunately, there may be 1.9 million non-smokers in 
China who suffer from COPD due to secondhand smoke 
exposure, which in turn leads to death (11). Surveillance of 
chronic diseases and risk factors in China showed that the 
prevalence of smoking among Chinese men remained at 
a high level (58.7%, 58.2%, and 54.0% of adult men aged 
18–69 years in 2004, 2007, and 2010, respectively) (12). The 
2010 Global Adult Tobacco Survey: China Report showed 
that 72.4% of non-smokers were exposed to secondhand 
smoke in China (13). In 2014, the prevalence of smoking 
was 57.6% in men and 4.0% in women, and the exposure 
to secondhand smoke was 44.9% in the population aged 
≥40 years in China (14,15). The prevalence and mortality of 
COPD in Chinese smokers is at a high level. 

There are 300 million smokers in China and 740 million 
people are exposed to secondhand smoke (http://www.gov.
cn/jrzg/2014-01/07/content_2561314.htm). Therefore, 
it is important to strengthen tobacco control legislation, 
prohibit smoking in public places and publicize tobacco 
hazards especially for adolescents. 

The “Notice on Further Strengthening Smoke Control 
among Adolescents” jointly issued by the Health and 
Reform Commission and the Ministry of Education 
included the following proposals. First, knowledge related to 
tobacco control should be included in the health education 
courses of primary and secondary schools. Secondly, public 
health education should be carried out widely to facilitate a 
public understanding of the health hazards resulting from 
secondhand smoke and thereby improve public rejection of 
secondhand smoke exposure, alongside active participation 
in tobacco control activities. Finally, public education will 
support progress towards the proposed smoking rate of 
20.0% among people aged 15 years and above proposed as 
in the Outline of the 2030 Plan for Healthy China.

Pollution from fuel smoke

Household indoor air pollution from contaminated fuel 
combustion is an important public health problem in 
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China and even worldwide. Pollution causing fuels include 
biofuels, coal, kerosene, and paraffin, which can release a 
variety of harmful substances such as SO2, NOx, and fine 
particulate matter (PM2.5; <2.5 µm). Burning these fuels 
for cooking or heating in indoor areas with poor ventilation 
can cause an increase in harmful indoor pollutants, which 
is the main factor leading to COPD. Among Chinese non-
smoking women, the incidence of COPD in rural women 
was 3.60 times (95% CI: 1.13–11.52) higher than that in 
urban women (16), mainly due to the heavy use of organic 
fuels in rural areas. Ding et al. (9) demonstrated that the risk 
of COPD was 8.39 times (95% CI: 4.91–14.66) higher in 
those exposed to biofuel smoke than in those not exposed. 
Lin et al. (17) performed a meta-analysis of risk factors 
associated with COPD in the Chinese population and 
showed that the risk of COPD was 3.10 times (95% CI: 
1.77–3.71) greater in those who used coal and firewood 
fuels than in those who were not exposed. A meta-analysis 
published by An et al. (18) investigated the relationship 
between biofuel smoke exposure and COPD in a Chinese 
cohort from January 1990 to December 2015. The authors 
found that the risk of COPD in biofuel exposed individuals 
was 1.94 times (95% CI: 1.49–2.153) and 2.66 times (95% 
CI: 1.75–4.04) greater in cross-sectional and case-control 
studies, respectively. In 2014, COPD monitoring in China 
demonstrated that the use of contaminated fuels accounted 
for 59.9% of fuel usage for home cooking or heating in 
the population aged 40 years and above higher, which 
was greater than the global average of 43% in 2014 (19).  
Subjects with exposure to contaminated fuels in the female 
population aged 40 years and above accounted for 44.5% (20).  
In summary, biofuel exposure levels are high in Chinese 
women. Measures should be taken to reduce the exposure to 
contaminated fuels such as biofuels and coal, thus reducing 
the risk of COPD.

Occupational exposure

Occupational exposure is a risk factor for COPD and 
includes occupational exposure to organic and inorganic 
dust, chemicals, and Smoke exposure resulting from work 
in agriculture, mining or heavy industry. The impact of 
occupational exposure on COPD is often underestimated. 
Wang et al. (21) reported that in China the exposure to dust 
and/or harmful gases in the population aged 40 years and 
above was 46.3% (95% CI: 41.7–50.8%). The exposure rate 
was higher in rural areas (51.7%) than in towns (40.3%), 
and was higher in males (51.4%) than in females (41.0%). 

However, the proportion of the exposed population taking 
protective measures accounted for only 26.7% of the 
exposed population. Zhou et al. (22) conducted a study in 
the population aged 40 years and above in 7 provinces and 
cities of China and found that 20.5% of the population were 
exposed to occupational dust and smoke, and the risk of 
COPD in the occupationally exposed group was 1.22 times 
of that in the unexposed group (95% CI: 1.09–1.38). The 
risk of COPD was positively correlated with the years of 
exposure and had a multiplicative interaction with smoking 
[smoking and occupational exposure odds ratio (OR) 
=2.50]. The results of a study on the influencing factors of 
COPD conducted in three surveillance sites in Xinjiang 
in 2015 highlighted that the risk of COPD in people with 
occupational dust exposure for longer than a 1-year period 
was 1.43 times of that in non-exposed people (95% CI: 
1.03–1.98) (23). Therefore, it is necessary to strengthen the 
management of safety protection measures (such as wearing 
protective masks) for occupationally exposed people 
and ensure the integrity of ventilation equipment in the 
workplace, reducing the risk of COPD in occupationally 
exposed people.

Air pollution

With the extensive development of industry, the large 
increase of coal energy consumption and the increasing 
number of automobiles, outdoor air pollutants are also 
increasing in China. Air pollution in China mainly derives 
from the exhaust gas emitted by motor vehicles and from 
building dust. Following an increase in the concentration 
of larger particulate matter (PM10; <10 µm), SO2 and NO2 
by 10 µg/m3, the incidence of slow obstructive pulmonary 
death increased significantly, and the corresponding OR 
value and 90% CI were greater than one (24). The strongest 
cumulative lag effect on respiratory disease deaths and slow 
obstructive pulmonary disease deaths was attributed to 
PM2.5, with excess risks of 3.96% (95% CI: 0.82–7.19%) 
and 6.12% (95% CI: 1.44–11.02%) for each increase of 
155 µg/m3, respectively (25). Jin et al. (26) showed that for 
each unit log increase in SO2, total suspended particulate 
(TSP), PM10, and PM2.5 concentration, the risk of 
COPD increased by 1.31-, 1.53-, 1.51-, and 1.68-fold, 
respectively. Additionally, these authors demonstrated 
that the risk of adult respiratory symptoms and COPD in 
severely polluted areas were 1.7 and 1.5 times greater than 
in relatively clean areas (27). Air pollution can significantly 
increase the rate of outpatient visits and admissions in 
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patients with COPD. Li et al. (28) reported in a meta-
analysis of 1,128,241 cases that for every 10 µg/m3  
increase in atmospheric PM2.5, PM10, SO2, NO2 and O3 

concentration, the percentage of COPD hospitalization 
of residents with each 1 mg/m3 increase in CO enhanced 
by 0.05%, 0.08%, 0.09%, 0.24%, 0.05% and 0.18%, 
respectively. Tian et al. (29) found that for every 90.8 µg/m3 
increase in PM2.5, the number of outpatients and inpatients 
with COPD was enhanced by 2.38% (95% CI: 2.22–2.53%) 
and 6.03% (95% CI: 5.19–6.87%), respectively. The results 
of a national survey by Wang et al. (4) showed that the 
risk of COPD was 2.00 times (95% CI: 1.36–2.92) with 
PM2.5 ≥75 µg/m3 than that with PM2.5 <50 µg/m3. The 
risk of COPD with smoking and PM2.5 ≥75 µg/m3 was 
4.92 times of that with non-smoking and PM2.5 <50 µg/m3,  
indicating that there is an interaction between COPD 
risk and smoking. In summary, higher concentrations of 
air pollutants (PM10, PM2.5, SO2, NO2, CO, etc.) may 
induce higher COPD morbidity, mortality and COPD 
exacerbations.

Disease burden

Admission and readmission of COPD

Recurrent acute exacerbation of chronic obstructive 
pulmonary disease (AECOPD) is an important event in 
the management of COPD. The most common causes of 
AECOPD are upper respiratory tract viral infections and 
tracheobronchial infections, increased bacterial load in the 
airways or the appearance of new strains in the airways. 
About 50% of AECOPD patients are complicated with 
upper respiratory tract viral infection, and 40% to 60% 
of AECOPD patients can isolate bacteria from sputum. 
In addition to viruses and bacteria, 3% to 5% of patients 
with AECOPD are caused by chlamydia pneumoniae, and 
AECOPD can also be caused by non-infectious factors, 
such as smoking, air pollution, and inhalation of allergens. 
The frequent reoccurrence of AECOPD accelerates disease 
progression, thereby increasing the hospitalization and 
readmission rate, increasing the medical burden, seriously 
affecting patient quality of life and increasing the risk 
of death. In 2007, 2.67–6.3% of COPD patients were 
readmitted within 31 days in five large general hospitals 
in Beijing (30). The results of another analysis on COPD 
readmission rate between 2005 and 2015 in Dalian, 
Northeast China highlighted that the average readmission 
rate of COPD patients within a 30-day period was 4.5%, 

but there was no significant change in the admission rate 
over the study period (31). COPD readmission rates 
are much lower in China than in the UK (13.3% to 
23.63%) (32,33) and the US (19.4% to 36.4%) (34,35). 
The influencing factors of readmission to hospital after 
discharge in COPD patients were closely related to COPD 
assessment test (CAT) score, comorbidities, acute treatment 
in the past year, emphysema index, depression score, and 
age (36,37). The application of hospital-community-family 
linkage nursing model and self-management education 
(SEM) in patients with stable COPD helps to promote the 
recovery of pulmonary function, reduce dyspnea symptoms, 
reduce readmission rates, and improve quality of life (38,39). 
When AECOPD patients are discharged from the hospital, 
it is necessary to clearly develop an effective long-term 
home maintenance therapy program for drugs, train the 
drug inhalation technique of patients, and provide education 
on the efficacy of maintenance therapy program for stable 
COPD (40).

COPD mortality

At present, COPD is the fourth leading cause of death 
both globally and in China (41). Further, by 2030 COPD 
is expected to represent the fifth highest disease burden 
and the third greatest global cause of death (42). Zhou  
et al. (43) showed that the age-standardized rate of COPD 
mortality in China decreased by 68.6% from 1990 to 2017. 
The standardized mortality rate of COPD in China was 
159.6/100,000 in 1990, which decreased to 79.4/100,000 
by 2013, a decrease of 50.3%. The largest decrease, 
70.2%, was observed in Heilongjiang Province. The city 
with the highest increase in deaths from 1990 in 2013 was 
Chongqing (84.5% increase), and the city with the largest 
decrease was Tibet (42.9% decrease) (44). In 2004, COPD 
was the third leading cause of death in urban areas and 
the second highest in rural areas of China, with COPD 
mortality rates of 67.30/100,000 and 89.86/100,000, 
respectively. The mortality rate decreased to 47.30/100,000 
and 66.24/100,000 in 2016 (fourth and third leading causes 
of death, respectively), with a higher mortality rate in rural 
areas than in urban areas. In 2016, the mortality rates of 
COPD were 12.86/100,000 and 394.37/100,000 in urban 
people aged 41 to 64 years old and those aged 65 years and 
older, respectively, and 18.61/100,000 and 524.51/100,000 
in rural areas, respectively (45). Although the mortality rate 
of COPD in China has decreased, the mortality rate is still 
higher than the global average, and the number of deaths 
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accounts for more than 30% of global deaths (46).

Disability-adjusted life years (DALYs)

Between 1990 and 2017, the age-standardized mortality 
rate of COPD decreased by 68.6% [95% uncertainty 
interval (UI): 62.0–70.9%], and the age-standardized DALY 
of COPD decreased by 66.4% (95% UI: 61.2–68.4%). 
However, COPD was still the fourth leading cause of 
death. The DALY of COPD also increased from the fourth 
leading cause in 1990 to the third leading cause after 
ischemic heart disease and stroke in 2017 (13). The DALY 
of COPD among people aged 15 years and older in China 
decreased from 4,120.1/100,000 in 1990 to 1,575.9/100,000 
in 2010 (43). Cui et al. (47) showed that the DALY caused 
by standardized COPD in the whole age group in China in 
1990 was 2,558.30/100,000, which decreased by 52.19% to 
1,223.20/100,000 in 2013. According to GDB data, DALYs 
caused by COPD in China decreased from 2,250.82/100,000 
in 1990 to 1,445.53/100,000 in 2017, but were higher than 
those worldwide in the same year (1990: 1,263.93/100,000 
to 2017: 1,038.02/100,000) (46). The above data indirectly 
reflect significant social, economic and medical progress 
made in China between 1990 and 2017. However, compared 
with the global average, the DALY rate caused by COPD in 
China is still high.

Economic burden of COPD

COPD causes a heavy economic burden to patients, their 
families and society. The annual per capita direct medical 
cost of COPD in China is between $72 and $3,565, 
accounting for 33.33% to 118.09% of the local average 
annual income (6). He et al. (48) investigated the economic 
burden of 723 patients with COPD in six Chinese cities 
(including Beijing) and found that the total direct cost 
was 13,314 yuan/year, accounting for about 40% of the 
total family income. Huang et al. (49) showed that the per 
capita direct economic burden of hospitalized patients with 
COPD in a tertiary care hospital in Beijing increased from 
19,766.52 yuan to 26,133.18 yuan from 2005 to 2013, with 
an average growth rate of 3.55%. The per capita economic 
burden of patients with COPD in rural areas of Yunnan 
Province was 11,348.88 yuan, which significantly exceeded 
the annual average family income of patients (50). In 
another study, 1,634 patients with COPD were followed 
up for 3 months in 83 tertiary hospitals in 17 provinces and 
cities of China. The results showed that the total economic 

burden of COPD was 10,617.65 to 24,584.22 yuan, of which 
the direct economic cost was 6,636.67 to 15,402.86 yuan  
respectively, therefore, the medical cost was more than  
1.2 times the average income. Only 2.5% of the patients 
had 30-day medication cost lower than their daily salary (51).  
Overall, COPD causes a significant economic burden to 
patients and their families, and this can result in severe 
financial difficulties for many families.

Comorbidities associated COPD

The Globa l  In i t i a t i ve  for  Chron ic  Obs t ruc t i ve 
Lung Disease (GOLD) guidelines state that COPD 
also exhibits extrapulmonary comorbidities such as 
cardiovascular disease, metabolic disease, mental illness, 
and musculoskeletal system diseases. These comorbidities 
may contribute to the reduced quality of life, increased 
difficulty of treatment and increased risk of mortality in 
patients with COPD (52,53). More than 70% of COPD 
patients had at least one comorbidity. For example, among 
532 patients with stable COPD in Shanghai Respiratory 
Clinic, 73.9% had complications, where the top four most 
common complications were pulmonary hypertension 
(34.2%), hypertension (27.1%), bronchial asthma (25.4%), 
and metabolic syndrome (22.9%) (54). Another study 
showed that 89.2% of COPD patients had more than one 
concomitant disease, and the top five concomitant diseases 
were hypertension (27.4%), lung cancer (23.5%), cor 
pulmonale (17.6%), hypoproteinemia (11.9%) and liver 
disease (11.6%) (55). These comorbidities increase the risk 
of COPD exacerbations, a decrease in quality of life, and 
decreasing survival in patients with COPD (56). 

Overall, COPD often coexists with other diseases 
ultimately affecting the prognosis of COPD patients. These 
co-morbidities can be either independent of COPD, occur 
downstream of COPD or be dependent upon overlapping 
risk factors. Therefore, comprehensive assessment of 
COPD complications, alongside therapeutic intervention 
and management can reduce the risk of acute exacerbation 
and improve the prognosis of COPD patients.

The understanding and treatment of COPD in 
China

Public awareness of COPD

Currently, the rate of awareness for COPD and pulmonary 
function tests among Chinese residents is low. The 
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diagnostic yield of COPD patients in China ranges from 
23.61% to 30.00%, with an admission rate between 8.78% 
and 35.60%, where an additional ~50% of patients diagnosed 
with COPD received outpatient treatment (6). A survey 
of the Chinese Adult Pulmonary Health Study showed 
that 60% of COPD patients had no subjective symptoms 
and 39.8% reported typical symptoms of COPD. Of the 
patients diagnosed, only 2.6% were aware of having COPD 
and 12% underwent pulmonary function tests (5). Among 
the 3,000 permanent residents who were aged ≥40 years 
and were from five COPD monitoring sites in Yunnan 
Province, 1.8% had received pulmonary function tests (57)  
In Fujian Province, only 6.1% of those surveyed had 
heard of COPD, 2.6% of people were aware of pulmonary 
function tests and 4.3% were aware of COPD symptoms 
and risk factors (58). A survey of people aged 40 years and 
above in 31,125 monitoring sites across China showed 
that 9.2% of people were aware of COPD, 3.6% of people 
were aware of pulmonary function tests and 5.8% of people 
had COPD-related knowledge (59). Eighty-nine-point-
five percent of COPD patients had at least one risk factor, 
which increased with age (60).

COPD can be prevented and controlled. Therefore, 
attention should be paid to the early prevention of 
COPD. Extensive publicity and education and effective 
community management should be carried out to improve 
the awareness of community residents and patients, thus 
effectively reducing the incidence of COPD, delaying 
disease progression and improving the quality of life of 
patients.

Awareness of COPD amongst doctors

A large proportion of primary care physicians in China 
lack knowledge about COPD. Around 59.0% of physicians 
from tertiary hospitals in Northeast China, which include 
respiratory specialists, correctly believe that a pulmonary 
function test is an important basis for the diagnosis of 
COPD (61). A survey on the awareness of COPD was 
conducted in general practitioners from four primary health 
service centers in Shanghai. This survey found that 55.15% 
of general practitioners were aware of the gold standard 
for the COPD diagnosis, 56.97% were aware of the main 
clinical manifestations of COPD, 33.94% were aware of the 
grading standard of COPD and finally only 44.74% knew 
the correct pharmacological treatment for COPD (62).  
Another survey on COPD knowledge in 325 doctors from 
the community of Pudong New District, Shanghai reported 

that whilst 60.2% of the doctors received the training on the 
relevant knowledge of COPD, only 21.7% of the doctors 
knew the main content of the guidelines for the diagnosis 
and treatment of COPD and 49.7% of the doctors believed 
that they could not provide community health care services 
for COPD (63). Additionally, a survey on the relevant 
knowledge and standardized treatment of COPD was 
conducted with physicians from one secondary hospital and 
eight communities in Chongming County, Shanghai. The 
study highlighted that 20.8% of surveyed physicians knew 
the definition of COPD, only 11.3% were aware of the 
diagnostic criteria for COPD and 96.2% of the respondents 
did not know the relevant contents of the Guidelines for 
the Diagnosis and Treatment of Chronic Obstructive 
Pulmonary Disease (2007 Revision) in China (64).  
In terms of standardized treatment, 65.1% of doctors over-
used antibiotics without indications, a further 10.4% of 
the doctors prescribed inhaled β2-agonists for patients 
exhibiting wheezing and none of the doctors prescribed 
inhaled anticholinergic drugs (65). 

At present, most local doctors have limited basic 
knowledge and a lack of the required clinical knowledge 
and skills for COPD diagnosis and treatment. Additionally, 
most local medical and health institutions do not have the 
equipment for pulmonary function tests. Meanwhile, local 
doctors have a limited awareness of performing pulmonary 
function tests and are typically unskilled at performing 
them, resulting in high misdiagnosis and missed diagnosis of 
COPD. Therefore, actively promoting primary pulmonary 
function tests can effectively reduce the rate of misdiagnosis 
and missed diagnosis and contribute to the early detection 
and treatment of COPD. At the same time, it is urgent to 
strengthen the education and training of grassroots doctors 
on the knowledge and skills of COPD and improve the 
standardized prevention and treatment ability of grassroots 
doctors for COPD.

Current status of COPD treatment

In recent years,  Chinese respiratory experts have 
successively introduced multiple COPD diagnosis and 
treatment guidelines to support doctors in medical 
institutions at all-levels to standardize the treatment of 
COPD. These guidelines are in close alignment with 
GOLD guidelines and in accordance with the current 
situation in China. 

However, currently treatment for COPD in China 
is not optimal due to the vast geographical area and 
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uneven population distribution, economic development 
and education, alongside regional differences in the 
management of chronic diseases, and the insufficient 
understanding of COPD in a proportion of doctors. In 
2010, a survey and study on the treatment status and self-
knowledge of multicenter patients in 11 large hospitals in 
China showed that most COPD patients had an insufficient 
understanding of the disease (66), and 59.1% of patients 
believed that the treatment goal of COPD was to reduce 
symptoms. In the past 3 months, 39.8%, 21.7% and 53.7% 
of COPD patients were treated with isopropyl bromide, 
tiotropium bromide and theophylline sustained-release 
tablets respectively, where 72% of COPD patients took the 
prescribed medication according to their doctor’s advice. 
More than 80% of these patients did not know the adverse 
reactions of commonly used inhaled drugs, 42% of these 
patients often took antibiotics, 70.5% of the patients did not 
receive respiratory rehabilitation guidance and 77.4% of the 
patients believed that COPD required long-term regular 
treatment. The study results of Yuan et al. (67) showed 
that COPD patients had a serious lack of awareness of the 
disease and non-standard treatment in the stable phase. 
Four out of 5 patients themselves do understand COPD, 
and most COPD patients had visited primary hospitals, 
which have limited medical conditions and a relative lack 
of equipment and personnel, resulting in ineffective disease 
control. 60% of COPD patients did not know that patients 
required home oxygen therapy, 73.0% did not know that 
oxygen inhalation required low-flow, 66% did not know 
the concept of pulmonary rehabilitation, and 82.4% did 
not know the relevant content of pulmonary rehabilitation. 
An analysis of frequently prescribed medications for 
COPD in primary hospitals (68) showed that theophylline 
(81.2%) was the most used prescription for the treatment 
of mild to moderate COPD, followed by expectorant 
drugs (79.7%), and the proportion of patients receiving 
inhalation therapy did not exceed 60%. For patients with 
severe COPD, the most used prescription was expectorants 
(82.6%); followed by theophyllines (79.7%), and inhaled 
corticosteroids (73.9%). The survey results of medication 
in elderly patients with COPD showed that the highest 
medication was cough expectorant (94.1%), followed by 
phosphodiesterase inhibitors (90.2%), glucocorticoids and 
muscarinic cholinergic receptor antagonists accounted for 
only 9.8%. The survey for compliance with medication 
showed that 69.2% of patients used drugs according to the 
doctor’s advice during disease exacerbation and stopped 
the drug spontaneously after the condition was stable and 

32.4% followed the advice of surrounding patients when 
choosing drug treatment. Twenty-five-point-five percent 
chose to buy drugs by themselves in pharmacies, and 8.9% 
used health-care products (69). These seriously affect the 
treatment of patients with stable COPD, which may lead to 
disease progression of COPD and increased mortality.

Prevention and treatment strategy of COPD in 
China

Based on the aforementioned domestic research data, a 
series of prevention and treatment strategies have been 
introduced. These are summarized here at the level of 
national policy, society and scientific research.

National policy level

Prevention and control of COPD have been included in 
the national series of policies for the prevention and control 
of chronic diseases. In 2012, COPD was first included in 
the National Work Plan for the Prevention and Treatment 
of Chronic Diseases (70). In 2014, it was first included 
in the National Chronic Obstructive Pulmonary Disease 
Surveillance Project-Monitoring Project for Chinese 
Residents, covering permanent residents aged 40 years and 
above in 125 monitoring counties (districts) in 31 provinces in 
China, and an on-site survey was carried out every 5 years (71).  
In 2015, it was first included in the National Work Plan for 
the Prevention and Treatment of Chronic Diseases (72).  
In 2017, it was included in the tiered diagnosis and 
treatment project, and meanwhile the technical plan for 
tiered diagnosis of COPD was formulated (73). In the 
Medium- and Long-Term Plan for the Prevention and 
Treatment of Chronic Diseases in China (2017–2025) 
issued in 2017, it is proposed to include pulmonary function 
tests in the routine physical examination for patients aged 
40 years old and above, reaching 15% by 2020 and 25% by 
2025 (74). It is pointed out in the Action for Healthy China 
(2019–2030) in 2019 that by 2022 and 2030, the mortality 
rate of chronic respiratory diseases in the population aged 
70 years or younger are expected to decrease to 9/100,000 
and 8.1/100,000, respectively; and, the awareness rate 
of COPD in the residents aged 40 years and older is 
expected to reach more than 15% and 30%, respectively. In 
people aged 40 and over with chronic respiratory diseases 
pulmonary function tests should be performed annually (75). 
Meanwhile, the understanding of COPD and awareness of 
the preventative measures and treatment of COPD by local 
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medical staff, patients and residents should be strengthened. 
The implementation of the above policies will effectively 
promote the prevention and control of COPD in China.

At the society/society level

The respiratory disease prevention and control system 
in China is currently trailing behind other developed 
nations. The development of respiratory science remains 
unbalanced, which limits preventative and control measures, 
this is especially important given the increasingly severe 
morbidity in China. 

To solve this problem, the Chinese Thoracic Society 
(CTS) and the Chinese Association of Chest Physicians 
(CACP) jointly promote action for the prevention and 
control of chronic respiratory diseases and propose 
initiatives for colleagues in the respiratory community 
as well as wider Chinese society. Of these 15 special 
initiatives, eight are related to respiratory health, including 
health knowledge popularization, national fitness, tobacco 
control, health environment promotion, occupational 
health protection, cancer prevention and control, chronic 
respiratory disease prevention and control, and infectious 
and endemic disease prevention and control.

Additionally, a network of standardized prevention and 
treatment systems for respiratory diseases in local medical 
institutions and standardized construction of PCCM 
(Department of Pulmonary and Critical Care Medicine) 
was established. A grassroots respiratory disease prevention 
and treatment alliance was established to promote the 
training and education of local doctors, thereby aiming to 
improve the level of standardized diagnosis and treatment 
of diseases, to promote the development of respiratory 
disciplines and improve the level of specialist diagnosis and 
treatment. In August 2016, a national respiratory specialist 
medical alliance led by China-Japan Friendship Hospital 
was established to realize cross-provincial tiered diagnosis 
and treatment specialties, implement two-way referral 
and tiered diagnosis and treatment, cultivate talent, carry-
out clinical research, enable patients to obtain scientific, 
convenient, economical, efficient and continuous medical 
care, and promote the development of the discipline (76).

Scientific research level

Amongst the “Thirteenth Five-Year Plan” series of special 
projects issued by the Ministry of Science and Technology, 

multiple special projects involve COPD, including the 
precision medicine special project, the major chronic disease 
special project and the air pollution special project. Together 
these provide opportunities and challenges for the in-depth 
study of the etiology, pathogenesis, clinical phenotype, 
complications, combined drug therapy, diagnosis and treatment 
of acute exacerbation of respiratory pathologies, treatment of 
respiratory failure and excellent control of COPD. 

Additionally, the “Special Project for Clinical Research 
of Chronic Obstructive Pulmonary Disease” established 
by the Public Welfare Fund for Clinical Research of 
Respiratory Diseases, Song Qingling Foundation, China, 
has provided funding to carry-out clinical study of COPD. 
The Mingdao Respiratory School Chronic Obstructive 
Pulmonary College will also be established to cultivate the 
training of COPD specialists, and this will promote the 
remote consultation for chronic respiratory diseases. These 
initiatives will promote the standardized diagnosis and 
treatment of COPD in China and benefit the prevention 
and treatment of COPD.

Limitations

I t  i s  ex t remely  d i f f i cu l t  to  conduct  l a rge- sca le 
epidemiological survey of COPD in China, due to its vast 
territory, highly mobile large population and regional 
differences in wealth and education. Therefore, in recent 
years, there has been limited large-scale epidemiological 
studies of COPD and the data discussed here were most 
recently collected in 2017, with limited data from the past 
3 years. It is gratifying that, during the writing of this 
manuscript, the “Training Course on Early Screening 
Intervention Capacity Improvement Project for Respiratory 
Diseases” led by the National Health and Family Planning 
Commission of China is being carried out nationwide to 
further standardize and guide the diagnosis and treatment of 
respiratory diseases and standardize the operating process of 
pulmonary function tests in primary hospitals. At the same 
time, the state has invested hundreds of millions of yuan 
to provide primary hospitals with spirometers to actively 
promote pulmonary function screening and standardize 
their operating techniques. It is believed that in the near 
future we will conduct additional comprehensive studies, 
which will also provide a stronger basis for the formulation 
of national policies. Whilst we have provided a thorough 
review of the literature in this review, we acknowledge that 
we have not used a systematic literature search.
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Summary

The current status of COPD in China is summarized by 
Figure 1. COPD is one of the important public health 
problems both in China and globally. It is of great 
importance to actively control the relevant risk factors, 
effectively prevent its occurrence and development, to 
improve its prognosis and the quality of life of COPD 
patients. We should not only improve patients’ and their 

families’ understanding of the disease (such as smoking 
cessation and reducing secondhand smoke exposure), 
but also the diagnosis and treatment level of medical 
professionals. Social support for pollution reduction and 
prevention, as well as national policy support for COPD are 
also required. Only through a multi-faceted cooperation and 
a joint effort can we effectively promote the establishment 
and improvement of COPD prevention strategies and 
systems in China.

Figure 1 Current status and preventive strategies of chronic obstructive pulmonary disease (COPD) in China.
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