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Purpose: Chronic obstructive pulmonary disease (COPD) is a leading cause of death in China. However, few national surveys have 
comprehensively evaluated the health and economic outcomes among COPD patients in China. The objective of this study was to 
examine and compare the humanistic and economic burden of COPD patients with a control group.
Patients and Methods: Data from the 2020 National Health and Wellness Survey (NHWS) in China (N=20051), a nationally 
representative survey targeting urban adults, was used in this study. The propensity score matching (PSM) method was employed to 
match respondents who reported being diagnosed with COPD by a physician with those who did not have COPD. Differences between 
COPD patients and matched controls were assessed in terms of quality of life (using EQ-5D-5L and SF-12v2), work productivity loss, 
healthcare resource utilization over the past 6 months, and estimated annual indirect costs.
Results: COPD patients exhibited significantly worse outcomes compared to non-COPD respondents. The mean scores for MCS, 
PCS, and health state utility (HSU) were substantially lower in COPD patients than in the control group (47.69 vs 49.49, 47.27 vs 
51.71, and 0.90 vs 0.94, respectively; all P <0.01). Moreover, the score difference between COPD patients and the control group 
reached minimal clinically important difference (MCID) for both PCS and HSU. Compared to the non-COPD population, COPD 
patients reported higher rates of absenteeism (6.88% vs 3.74%, P<0.01), presenteeism (28.02% vs 21.43%, P<0.01), work productivity 
loss (31.31% vs 23.57%, P<0.01) and activity impairment (27.15% vs 19.53%, P<0.01), resulting in greater indirect cost. The number 
of hospitalizations was significantly higher among COPD patients than the non-COPD population (2.11 vs 1.96, P<0.01), while the 
number of outpatient visits was similar to that of the control group.
Conclusion: These findings highlight the pervasive impact of COPD on health outcomes. The results highlight the substantial burden 
of COPD compared with the non-COPD population, suggesting that increased attention and targeted interventions are warranted to 
address the significant health and economic challenges posed by this disease.
Keywords: chronic obstructive pulmonary disease, health-related quality of life, healthcare resource use, work productivity loss, 
disease costs

Introduction
Chronic Obstructive Pulmonary Disease (COPD) is a prevalent and progressive lung disease characterized by persistent 
respiratory symptoms and airflow limitation.1 It ranks as the third leading cause of death globally, affecting 212.3 million 
people globally and resulting in 3.3 million deaths annually.2 In China, the overall prevalence of COPD was estimated at 
8.6%, impacting approximately 100 million Chinese adults in 2015.3 Notably, China has the largest number of active 
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smokers and a rapidly aging population, which are expected to dramatically increase the incidence of COPD in the 
coming decades.4 By 2039, it is projected that 103.3 million individuals in China will be affected by this condition.5

COPD patients commonly experience a range of physiological symptoms, including cough, sputum, wheezing and 
dyspnea, and are often accompanied by psychological symptoms.6 Moreover, compared to the general population, COPD 
patients face a higher risk of comorbidities.7 Consequently, they often experience poorer health-related quality of life 
(HRQoL),8–11 increased healthcare resource use (HRU),12 greater work productivity loss,8,11 and higher economic costs.13,14

The detrimental impact of COPD has been well-documented. A multinational survey revealed that COPD has a strong impact 
on HRQoL, with patients’ quality of life decreasing as the severity of the disease increases.11 Studies have consistently shown 
that HRQoL is significantly impaired in COPD patients compared to those with other respiratory diseases (eg, allergic rhinitis, 
asthma, chronic bronchitis) and the non-COPD population.8–10 In addition to its effects on HRQoL, several studies have 
documented that COPD negatively affects work-related outcomes, such as reduced work productivity while at work 
(presenteeism),8,11 earlier retirement ages,13 and lower employment rates.15,16 Furthermore, COPD patients experience approxi
mately three times higher HRU than those without this condition,12 resulting in a higher economic burden.13,14 According to 
a systematic review of the COPD disease burden in China, direct costs caused by HRU range from 499 USD to 1930 USD per 
capita per year, and indirect costs due to lost work productivity range from 20 USD to 783 USD per capita per year.17

Despite extensive research on the disease burden of COPD, there remains a paucity of research on the humanistic (ie, quality 
of life) and economic burden of COPD in China, particularly those based on nationally representative samples.12,17 Existing 
studies have often focused on a limited number of outcomes (eg, HRQoL only, without considering work productivity or costs).17 

Moreover, studies assessing the costs of COPD have predominantly been conducted in the USA and Europe, with limited data 
available for China, especially indirect costs.17–19 Koch et al reported and compared HRQoL, work productivity loss, and HRU 
between the population with and without COPD using the 2017 China National Health and Wellness Survey (NHWS), but did 
not focus on the economic burden of COPD.12 The lack of relevant information on the economic burden of COPD is a major 
reason for the limited attention this disease receives from the government and policymakers. Furthermore, previous studies have 
exhibited several methodological limitations, including the lack of adjustment for important confounders.20

Therefore, to address these limitations in the existing literature, the present study employed a propensity score 
matching (PSM) strategy to compare COPD patients with the non-COPD population. The aim was to describe the impact 
of COPD on a range of humanistic and economic outcomes, including HRQoL, work productivity, HRU, and associated 
economic costs, thereby providing a comprehensive picture of the burden imposed by COPD in China.

Material and Methods
Data Source and Analysis Sample
This cross-sectional study utilized Cerner Enviza’s existing database from the China National Health and Wellness Survey 
(NHWS). The NHWS is an internet-based and self-administered nationwide survey of the urban adult population (Tier 1 (large, 
densely populated urban metropolises such as Shanghai, Beijing, Guanghzhou, etc.) and Tier 2 cities (provincial and sub- 
provincial capital cities such as Changchun, Changsha, etc.) that provides “real-word” patient-level data on over 200 conditions. 
Prior publications have summarized the methods of the China NHWS21. It offers a unique perspective on the healthcare market 
from the viewpoint of the general public. Data were collected annually (or sometimes every other year) from respondents in 
China and nine other countries (United States, France, Germany, UK, Italy, Spain, Japan, Russia, and Brazil). This study analyzed 
data from the 2020 China NHWS (N=20051). A stratified random sampling method (stratified by sex and ages) was employed to 
ensure the sample was representative of the demographic composition of the Chinese urban adult population. All participants 
were required to be able to read and write Chinese, be aged 18 years or older, reside in China, and provide online written consent. 
The 2020 NHWS was reviewed by the Pearl Institutional Review Board (Indianapolis, IN) and granted exemption status 
(Protocol #20-KANT-228).

This study focused on respondents who self-reported a physician diagnosis of COPD. To enhance the specificity of 
the COPD group, we excluded those patients who self-reported having COPD symptoms but had not been clearly 
diagnosed by a physician, as well as those at high risk of COPD (ie, respondents with Lung Function Questionnaire 
scores ranging from 5 and 18). To compare health outcomes, after excluding the aforementioned two categories of 
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respondents, a control group (ie, non-COPD population) was created via propensity score matching (PSM) from the 
remaining respondents (Figure 1).

Measures
Demographic and Health Characteristics
The following sociodemographic variables were evaluated: age, gender, marital status, educational level, employment 
status, monthly household income, and medical insurance status. General health characteristics, including body mass 
index (BMI), smoking status, alcohol use, exercise behavior, and the Charlson Comorbidity Index (CCI), were collected 
from all respondents. The CCI is a weighted sum of multiple comorbidities (eg, HIV/AIDS, metastatic tumor, 
lymphoma), and a higher total CCI score indicating a greater burden from comorbidities.22 Clinical health characteristics 
were assessed in COPD patients, including frequency of symptoms, exacerbation of symptoms, duration of COPD, and 
COPD severity.

Health-Related Quality of Life
HRQoL was assessed using the SF-12v2 and EQ-5D-5L. The SF-12v2 consists of 12 items that measure eight health 
domains, including physical functioning, role physical, bodily pain, general health, vitality, social functioning, emotional 
role limitations, and mental health, to evaluate both physical and mental health.23 The Physical component summary 
(PCS) and mental component summary (MCS) scores can be derived from the SF-12v2.23 Higher scores on these scales 
indicate better quality of life. Previous research has suggested that a differences of 3.0 points on PCS and MCS is 
considered to be clinically meaningful.24

The EQ-5D-5L comprises a descriptive system based on five dimensions: motility, self-care, usual activities, pain/ 
discomfort and anxiety/depression. Each dimension has a five-point response: no problems, slight problems, moderate 
problems, severe problems and extreme problems.25 For analysis, health state utility (HSU) was calculated according to the 
Chinese-specific value set, ranging from −0.391 to 1.000.26 Higher HSU scores indicate better quality of life, while negative 

Figure 1 Flow chart of sample selection.
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HSU represents a certain health status worse than death. Previous studies have suggested that a difference of 0.03 points in 
HSU is clinically meaningful.27 The validity and reliability of the EQ-5D-5L have been confirmed in Chinese COPD patients.28

Work Productivity and Activity Impairment
Work productivity loss and activity impairment were assessed using the Work Productivity and Activity Impairment 
(WPAI) questionnaire, a validated 6-item instrument that generates four scores: absenteeism (the percentage of work time 
missed due to health), presenteeism (the percentage of impairment experienced due to one’s health while at work), 
overall work productivity loss (a combination of absenteeism and presenteeism), and activity impairment (the percentage 
of impairment in daily activities due to health). Higher scores indicate greater impairment and reduced productivity over 
the past 7 days.29 Absenteeism, presenteeism, and overall work impairment were calculated only for respondents who 
reported being employed full-time or part-time. Data on activity impairment were provided by all respondents.

Healthcare Resource Use
Healthcare resource use (HRU) was evaluated using two distinct items. Specifically, respondents reported the number of 
outpatient visits, including visits to primary care provider and respiratory specialist, as well as the number of hospitaliza
tions over the past 6 months.

Direct and Indirect Costs
To calculate the direct costs of COPD patients, we projected annual data by multiplying the number of outpatient visits 
and hospitalizations by two. We then multiplied these figures by per-unit costs of outpatient visits and hospitalizations, 
respectively, which were obtained from a previous study measuring COPD costs.

The total indirect cost was estimated using the human capital method. We integrated the 2020 provincial average 
wage data from the National Bureau Statistics30 with data from the WPAI questionnaire. Notably, we accounted for wage 
differences across various provinces in China by multiplying the average wage of the province where each patient is 
resides by the number of missed work hours to calculate the indirect cost more accurately. Specifically, for each 
respondent, we calculated the number of hours missed due to absenteeism and presenteeism over the past week and 
multiplied this by their estimated hourly wage based on the province where they are located. The indirect cost was then 
annualized by multiplying the weekly estimates by 50 (the number of work weeks in a year).

Statistical Analysis
Descriptive Analyses
Descriptive analyses were conducted to summarize sociodemographic and health characteristics of the COPD patients 
and non-COPD population before and after matching, as well as the health outcomes of those two groups matching. 
Continuous variables were presented as means and standard deviations (SD), while categorical variables were presented 
as numbers and percentages (%).

Bivariate Analyses
To determine significant differences in characteristic and health outcomes between COPD patients and the non-COPD 
population, chi-square tests were used for categorical variables. For continuous variables, t-tests (or ANOVA, in the case 
of more than two groups) were used for those with normal distributions, while Mann–Whitney tests or Kruskal–Wallis 
H-tests were used for those with skewed distributions. For variables with more than two groups (eg, analyzed by ANOVA 
or Kruskal–Wallis H-test), if the overall test indicated a statistically significant difference (p < 0.05), post-hoc pairwise 
comparisons were performed. To account for multiple testing in these post-hoc comparisons, the Bonferroni correction 
was applied by adjusting the significance level to α divided by the number of possible pairwise comparisons (k) for that 
specific variable (adjusted α = 0.05/k).

Propensity Score Matching (PSM) Analyses
To properly isolate the burden specific to COPD, the PSM method was used in this study. PSM was employed to control 
for the unbalanced characteristics between COPD patients and the non-COPD population, including age, gender, marital 
status, educational level, employment status, insurance status, BMI, smoking status, alcohol use, exercise behavior, and 
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CCI. The 1:1 PSM yielded matched pairs of 361 COPD patients and 361 non-COPD individuals, resulting in no 
significant differences in sociodemographic, general health characteristics, and CCI between the two groups.

Statistical analysis was conducted using SAS software (version 9.4, SAS Institute, Inc., Cary, NC). All the statistical 
tests were two-tailed, with a significance level set at 0.05.

Results
Characteristics of COPD Patients After PSM
Before PSM, all potential sociodemographic and general health characteristics, except for monthly household income, 
significantly differed between respondents with and without COPD (Table 1). The matching process successfully 

Table 1 Comparisons of Sociodemographic and General Health Characteristics Between COPD Patients and Non-COPD Population 
Pre- and Post-PSM

Sociodemographic and General Health 
Characteristics

Pre-PSM Post-PSM

Diagnosed 
COPD Patients 

(N=477)

Non-COPD 
Population 
(N=15801)

p Diagnosed 
COPD Patients 

(N=361)

Non-COPD 
Population 

(N=361)

p

N (percent) N (percent) N (percent) N (percent)

Age 18-39 156 (32.70%) 7239 (45.81%) <0.01 132 (36.60%) 135 (37.40%) 0.49

40-59 122 (25.58%) 6726 (42.57%) 99 (27.40%) 110 (30.50%)

≥60 199 (41.72%) 1836 (11.62%) 130 (36.00%) 116 (32.10%)

Gender Male 266 (55.77%) 7307 (46.24%) <0.01 184 (51.00%) 179 (49.60%) 0.71

Female 211 (44.23%) 8494 (53.76%) 177 (49.00%) 182 (50.40%)

Marital 
status

Married/ living with partner 405 (84.91%) 12,087 (76.78%) <0.01 312 (86.40%) 312 (86.40%) 1.00

Single, never married/ divorced/ 
separated/ widowed

72 (15.09%) 3655 (23.22%) 49 (13.60%) 49 (13.60%)

Education 
level

University degree or above 272 (47.02%) 11,484 (72.80%) <0.01 215 (59.60%) 224 (62.00%) 0.49

High school degree or below 205 (52.98%) 4290 (27.20%) 146 (40.40%) 137 (38.00%)

Employment 
status

Currently employed 259 (54,30%) 11,693 (27.20%) <0.01 209 (57.90%) 225 (62.30%) 0.22

Not employed 218 (45.70%) 4108 (26.00%) 152 (42.10%) 136 (37.70%)

Monthly 
household 
income

< 8,000 CNY (1160 USD) 104 (21.80%) 3073 (19.61%) 0.45 69 (19.27%) 69 (19.17%) 0.33

8,000 to 15,999 CNY (1160 to 2320 USD) 199 (41.72%) 6817 (43.51%) 157 (43.85%) 140 (38.89%)

16,000 CNY or more (2320 USD) 171 (35.85%) 5778 (36.88%) 132 (36.87%) 151 (41.94%)

Insurance 
status

Urban resident basic medical insurance/ 
new rural cooperation medical insurance

235 (49.27%) 7071 (44.75%) <0.01 168 (46.50%) 169 (46.80%) 0.99

Urban employee basic medical insurance 233 (48.85%) 7037 (44.54%) 187 (51.80%) 187 (51.80%)

Other 3 (0.63%) 3 (1.78%) 1 (0.30%) 1 (0.30%)

No insurance 6 (1.26%) 1412 (8.94%) 5 (1.40%) 4 (1.10%)

BMI Underweight (BMI < 18.5) 42 (8.81%) 1621 (10.26%) <0.01 23 (6.40%) 30 (8.30%) 0.62

Normal (BMI 18.5–23.9) 254 (53.25%) 9133 (57.80%) 208 (57.60%) 202 (56.00%)

Overweight or obese (BMI ≥24) 175 (36.69%) 4416 (27.95%) 125 (34.60%) 121 (33.50%)

Unknown 6 (1.26%) 631 (3.99%) 5 (1.40%) 8 (2.20%)

Smoking 
status

Non-smoker 283 (59.33%) 13,092 (82.86%) <0.01 250 (69.30%) 242 (67.00%) 0.81

Former smoker 62 (13.00%) 927 (5.87%) 33 (9.10%) 36 (10.00%)

Current smoker 132 (27.67%) 1782 (11.28%) 78 (21.60%) 83 (23.00%)

Alcohol use Drinker 190 (39.83%) 8285 (52.43%) <0.01 202 (56.00%) 212 (58.70%) 0.45

Non-drinker 287 (60.17%) 7516 (47.57%) 159 (44.00%) 149 (41.30%)

Exercise 
behavior

None 193 (40.46%) 5325 (33.70%) <0.01 148 (41.00%) 136 (37.67%) 0.64

1-11 times 168 (35.22%) 5481 (34.69%) 129 (35.73%) 134 (37.12%)

≥12 times 116 (24.32%) 4995 (31.61%) 84 (23.27%) 91 (25.21%)

CCI 0 322 (67.51%) 14,678 (92.89%) <0.01 292 (80.90%) 286 (79.20%) 0.85

1 110 (23.06%) 980 (6.20%) 63 (17.50%) 68 (18.80%)

≥2 45 (9.43%) 143 (0.91%) 6 (1.70%) 7 (1.90%)

Abbreviations: CNY, Chinese Yuan; USD, United States Dollar;
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eliminated all significant differences between the two groups. After matching, we obtained 361 COPD patients and 361 
individuals without COPD (Figure 1).

Table 1 presents the sociodemographic and general health characteristics of COPD patients after PSM. The majority 
reported being male (51.00%), married or living with a partner (86.40%), having a university degree or higher (59.60%), 
and being currently employed (57.90%). Among the 361 COPD patients, the percentages reporting never having 
experienced dyspnea, fits of coughing, infection, mucous production, and wheezing were 14.96%, 4.99%, 28.81%, 
11.63%, and 10.80%, respectively. Most patients (90.30%) did not experience exacerbation of symptoms, and approxi
mately half of the patients had a disease duration of less than 5 years (Table 2).

Table 2 Clinical Health Characteristics of COPD Patients After PSM

Clinical Health Characteristics Diagnosed COPD Patients After  
PSM (N = 361)

N (percent)

Symptoms Dyspnea Always 8 (2.22%)
Often 31 (8.59%)

Sometimes 149 (41.27%)
Rarely 119 (32.96%)

Never 54 (14.96%)

Fits of coughing Always 6 (1.66%)
Often 67 (18.56%)

Sometimes 169 (46.81%)

Rarely 101 (27.98%)
Never 18 (4.99%)

Infection Always 3 (0.83%)

Often 12 (3.32%)
Sometimes 82 (22.71%)

Rarely 160 (44.32%)

Never 104 (28.81%)
Mucous production Always 8 (2.22%)

Often 49 (13.57%)

Sometimes 124 (34.35%)
Rarely 138 (38.23%)

Never 42 (11.63%)

Wheezing Always 4 (1.11%)
Often 42 (11.63%)

Sometimes 149 (41.27%)

Rarely 127 (35.18%)
Never 39 (10.80%)

Exacerbation of symptoms Yes 35 (9.70%)

No 326 (90.30%)

Duration of COPD (years) <5 125 (44.33%)
5-10 59 (20.92%)

≥15 98 (34.75%)

COPD severity category A 43 (11.91%)
B 200 (55.40%)

C 12 (3.32%)

D 106 (29.36%)
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We also illustrated histogram of the propensity score distributions for the two groups before and after PSM. 
Supplementary Figure 1A shows the unbalanced distribution of propensity scores for two groups before the PSM. 
Supplementary Figure 1B displays the balanced propensity score distribution after the PSM.

Humanistic and Economic Burden in Patients with COPD
Table 3 provides a detailed comparison of health outcomes of COPD patients and the control group. Compared to the 
matched control group, COPD patients exhibited lower quality of life (Table 3). Specifically, COPD patients reported 

Table 3 Comparisons of Post-PSM Disease Burden Between COPD Patients and Non-COPD Population in China

Diagnosed COPD 
Patients (N = 361)

Non-COPD 
Population (N = 361)

p

Mean±SD Mean±SD

HRQoL MCS 47.69±7.64 49.49±8.44 <0.01

PCS 47.27±7.19 51.71±5.84 <0.01
EQ-5D index 0.90±0.13 0.94±0.10 <0.01

WPAI Absenteeism (%) 6.88±13.19 3.74±8.91 <0.01

Presenteeism (%) 28.02±24.00 21.43±25.32 <0.01
Overall work impairment (%) 31.31±25.56 23.57±26.48 <0.01

Activity impairment (%) 27.15±21.93 19.53±22.84 <0.01

Healthcare resource utilization No. of outpatient visits in the past 6 months 1.84±1.24 1.92±1.92 0.72
No. of hospitalizations in the past 6 months 2.11±2.18 1.96±2.41 <0.01

Annual per-patient indirect cost 25730±23380 CNY 

(3731±3390 USD)

20800±25370 CNY 

(3016±3679 USD)

0.04

Annual per-patient direct cost* 13,120±48370 CNY 

(1902±7014 USD)

8900±25090CNY 

(1290±3637USD)

0.48

Notes: *Direct cost: The number of outpatient visits and hospitalizations were multiplied by two to project annual data. Then, these figures were multiplied by the per-unit 
costs of outpatient visits and hospitalizations, respectively. 
Abbreviations: CNY, Chinese Yuan; USD, United States Dollar.

Figure 2 Health problems reported by COPD patients and non-COPD population.(A) is health problems reported by 361 COPD patients in each dimension of EQ-5D-5L 
(B) is health problems reported by 361 control population in each dimension of EQ-5D-5L.
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significantly lower mean HSU of EQ-5D-5L (0.90 vs 0.94, P<0.01), MCS scores (47.69 vs 49.49, P<0.01), and PCS 
scores (47.27 vs 51.71, P<0.01). The percentage of individuals reporting at least a slight problem in each dimension of 
the EQ-5D-5L was higher among COPD patients than in the control group (Figure 2). Among COPD patients, pain/ 
discomfort was the most frequently reported problem, followed by anxiety/depression.

Work productivity loss was significantly higher among COPD patients compared to their control counterparts 
(Table 3). COPD patients reported significantly higher mean percentages of absenteeism, presenteeism, overall work 
impairment, and activity impairment (all P<0.01), indicating greater work productivity loss and activity impairments. 
Notably, COPD patients reported approximately twice as much absenteeism as the non-COPD population.

The number of hospitalizations of COPD patients in the past 6 months had a substantially higher than matched 
controls (2.11 vs 1.96, P<0.01). However, COPD patients had fewer outpatient visits than matched controls, although the 
difference was not statistically significant (1.84 vs 1.92, P=0.72).

Using the aforementioned work productivity loss and healthcare resource data, we derived the indirect and direct 
costs associated with COPD. COPD patients incurred higher indirect costs (3731 USD vs 3016 USD, P=0.04) compared 
to the non-COPD population, while the direct cost of COPD patients was 1902 USD.

Discussion
This nationwide real-world survey of adults with and without COPD provided valuable insights into the multifaceted 
humanistic and economic burden of COPD in China. This population-based comparative study revealed that COPD 
patients experienced lower HRQoL, higher work productivity loss and activity impairment, a greater number of 
hospitalizations, higher indirect costs compared to controls without COPD, and the per capita annual direct costs of 
1902 USD for COPD patients.

Our study found that individuals with COPD reported significantly lower scores in MCS, PCS and HSU compared to 
those without COPD.12,31 Notably, the difference in PCS and HSU between COPD patients and controls exceeded the 
clinically meaningful threshold (ie, PCS difference of over 3 points and HSU difference of over 0.03 points), further 
confirming the poorer physical health status experienced by COPD patients. However, although a statistically significant 
difference in MCS was observed between respondents with and without COPD, the meaningful difference cutoff was not 
reached.24 Moreover, the difference in PCS between the COPD group and the control group was higher than the 
difference in MCS between the two groups, indicating that COPD generally impacts physical status more than mental 
status. Therefore, we recommend regular physical training for all COPD patients, as it may significantly improve their 
physical health status and exercise tolerance.

According to the EQ-5D-5L results, anxiety/depression was the dimension with a higher number of reported problems 
by COPD patients. This pattern differs from prior studies by Lin et al and Merino et al, which identified mobility as the 
most problematic dimension.32,33 Potential explanations for this discrepancy may include the younger age profile of our 
study (64.0% ≤60 years vs predominantly >60 years in prior studies). Supporting this observation, one study used the 
EQ-5D-5L to assess the health status of China’s urban population and showed that younger individuals experienced more 
problems with anxiety/depression and fewer problems with mobility compared to older individuals.34 While age 
distribution may be a contributing factor, other population-specific characteristics (eg, cultural context, comorbidities) 
could also play a role. Urban environments expose residents to elevated air pollution, a well-established risk factor for 
airway inflammation and COPD exacerbations,3 which may compound psychological distress in younger urban COPD 
patients who face disease management. Our findings highlight the necessity to prioritize the mental health of COPD 
patients, particularly in addressing common comorbidities such as anxiety and depression.

In this study, COPD patients were often accompanied by dyspnea, cough, infection, mucous, and wheezing. These 
symptoms were associated with significant work productivity loss. The results demonstrated that COPD patients reported 
higher presenteeism, absenteeism, overall work impairment, and activity impairment compared to non-COPD group, 
aligning with previously studies.12,31 Consistent with existing literature, absenteeism in COPD patients was nearly twice 
that of the non-COPD.12 Additionally, presenteeism exceeded absenteeism (28.02% vs 6.88%).This pattern may reflect 
the impact of symptom burden on workplace performance despite attendance. It is crucial to contextualize these findings 
within the unique circumstances of 2020, during which the COVID-19 pandemic significantly altered healthcare access, 
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health behaviors, and work patterns globally. The significant increase in presenteeism, which traditionally reflects 
working while impaired at the workplace, indicates in the context of widespread remote work that the symptom burden 
experienced by COPD patients is substantial enough to significantly affect their work productivity even when working 
from home. Moreover, absenteeism may be underestimated in the context of remote work.

In addition to impaired HRQoL, higher work productivity loss and activity impairment, COPD imposed a greater 
burden on society and the healthcare system due to an increased healthcare resources consumption. We found that COPD 
patients reported a significantly higher number of hospitalizations than those without COPD, consistent with previous 
studies.12,35 However, the number of outpatient visits did not significantly differ between COPD and non-COPD 
populations. One possible reason is that during the pandemic, people more strictly adhered to mask-wearing and social 
distancing measures, which may have reduced non-COVID respiratory infections that are common triggers for COPD 
exacerbations. This may partially explain the lack of differences in outpatient visits. Moreover, due to the pandemic 
impact, patients who were limited by symptoms and had low expectations of their disease may have postponed medical 
visits.36 The predominantly young cohort with short disease duration may have been more inclined to adopt a “watch and 
wait” approach, especially when healthcare access was perceived as risky or limited.

Our study revealed that COPD patients reported higher costs compared to the control group. To our knowledge, few 
prior studies have reported costs arising from work productivity loss and healthcare resource use associated with COPD 
in China. In this study, we estimated the per capita annual direct cost of COPD patients to be 1902 USD. This estimation 
was derived by doubling the costs observed over a 6-month period. However, it is important to acknowledge that this 
approach may not fully capture the seasonal variation in COPD exacerbations, particularly for patients with moderate-to- 
severe disease, where exacerbations are more frequent and often peak during colder months. Consequently, while our 
estimate appears similar to the result reported by Chen et al (1853 USD) in a survey conducted across four urban cities in 
China,37 direct comparability should be interpreted with caution due to potential methodological differences in capturing 
annual costs. According to the 2020 China Health Statistical Yearbook, the per capita health expenditure of Chinese 
individuals was 5112.3 CNY (741.3 USD; 1 CNY: 0.145 USD). Our estimated annual direct cost for COPD patients is 
higher than this national average, indicating that COPD patients likely face elevated direct costs compared to the general 
population, though the precise magnitude is subject to the methodological limitation noted above. Furthermore, the 
current study reported per-patient annual indirect costs of 3731 USD for COPD patients, higher than in previous 
studies.38–40 A possible reason for this may be related to the difference in income of the study population, as Lou 
et al and Cai et al surveyed rural patients,38,40 while our study focused on urban patients who typically have higher 
incomes. Additionally, methodological differences may contribute to this variation, as Lou et al used patients’ life 
expectancy and average income to compute indirect cost,40 while our study used time loss due to health problems. Given 
the current cost burden of COPD, early screening and investments in effective interventions against COPD may help 
reduce economic costs and provide substantial economic returns in the foreseeable future.

The study has several limitations. First, data were collected by self-reported, so diagnoses were not validated through 
objective means and some potential corresponding biases (eg, recall bias) may present in health outcomes. In this study, 
we excluded patients who self-reported having COPD but were not diagnosed by a physician. Future validation of the 
study results could be enhanced by incorporating objective indicators, such as spirometry data. Second, the study was 
based on a cross-sectional investigation, and therefore it was not possible to examine any causal relationships. The 
longitudinal data are needed to explore the temporal relationship between COPD and prognosis in the future study. Third, 
we were unable to stratify the analysis by COPD disease severity (eg, using GOLD staging) due to limitations in the 
available dataset. Consequently, our findings represent an average burden across the severity spectrum and cannot 
provide specific insights into how the humanistic and economic burden evolves with disease progression. Fourth, 
although PSM was employed to balance observed baseline characteristics (including demographics, socioeconomic 
status, and clinical factors like the CCI), this approach cannot account for unmeasured or unobserved confounders. 
Residual confounding bias remains a fundamental limitation of this observational study, the direction and magnitude of 
any potential bias introduced by unbalanced factors are unknown. Additionally, while the CCI provides a valuable 
composite measure of comorbidity burden, its use during matching may not fully account for the differential impact of 
specific, individual comorbidities on the outcomes studied. Fifth, the respondents of the NHWS are mainly individuals 
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with internet access, who may differ from the broader population. The study data lacks a detailed breakdown of the 
respondents’ occupations, such as distinguishing between retirees and employed individuals. This may lead to an 
underestimation of the true economic burden of the disease on patients when interpreting indirect costs and work 
absenteeism. Finally, the sample of this study only represents the urban adult population in China, and the total national 
humanistic and economic burden of COPD needs to be verified in the future studies.

Conclusions
The results from this analysis indicate that adult patients with COPD experience a substantial burden relative to matched 
controls. Specifically, COPD poses a significant burden on patients, including a decline in HRQoL, higher work 
productivity loss, greater hospitalization use, and leading to higher direct and indirect costs. Strengthening the standar
dized management of COPD, early screening and identification of COPD can effectively prevent disease progression and 
reduce the health and economic burden of COPD.
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