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Abstract

Background: Chronic obstructive pulmonary disease (COPD] is one of the main contributors to
the global burden of disease.

Objectives: This systematic review aimed to evaluate the disease burden of COPD in the Chinese
population and to determine the factors influencing the economic burden of the disease.
Design: This is a systematic review study.

Data sources and methods: We searched PubMed, Web of Science, Embase, Chinese National
Knowledge Infrastructure, WANGFANG Data, and VIP databases for studies regarding the
disease burden of COPD in mainland China published before 31 December 2022. The Agency
for Healthcare Research and Quality’s recommendation rating tool assessed the cross-
sectional studies’ risk of bias.

Results: A total of 45 studies were included. The disability-adjusted life years (DALYs) for COPD
have generally decreased in the Chinese population over the past 30years. The total number

of DALYs due to COPD in China decreased from 26.12 million person-years to 19.92million
person-years, with an annual decline rate of 0.9%. Subjects aged 40years and older make up
the majority of those with COPD in the Chinese population, and the condition is more prevalent
among males than females, in rural areas than urban places, and in the West than the East.
The median direct medical cost of COPD ranges from 150 to 2014 USD per capita per year.
Among 23 influencing factors, age, hospitalization days, hospital type, gender, and career were
the most significant variables that had an impact on the economic burden of COPD patients.
Conclusion: The overall burden of COPD in China has been decreasing over the past 30years.
But there is a lack of standardized indicators for the economic burden of COPD patients in
China, and it is recommended to establish a unified standard.

Registration: The systematic review protocol was prospectively registered with PROSPERO
(No. CRD42023393429).

Plain language summary
Disease burden of COPD in the Chinese population

Chronic obstructive pulmonary disease (COPD) is one of the main contributors to the
global burden of disease. This systematic review aimed to evaluate the disease burden
of COPD in the Chinese population and to determine the factors influencing the economic
burden of the disease. We searched PubMed, Web of Science, Embase, CNKI, WANGFANG
Data, and VIP databases for studies regarding the disease burden of COPD in mainland
China published before December 31, 2022. The Agency for Healthcare Research and
Quality’s (AHRQ) recommendation rating tool assessed the cross-sectional studies’ risk
of bias. The overall burden of COPD in China has been decreasing over the past 30years.
But there is a lack of standardized indicators for the economic burden of COPD patients in
China, and it is recommended to establish a unified standard.
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Introduction

Chronic obstructive pulmonary disease (COPD) is
a heterogeneous respiratory disease that is charac-
terized by persistent respiratory symptoms and air-
flow limitation that is due to airway and/or alveolar
abnormalities, usually caused by significant expo-
sure to noxious particles or gases and influenced by
host factors, including abnormal lung develop-
ment.! The clinical manifestations of patients with
COPD include dyspnea, wheezing, chest tightness,
fatigue, limitation of activity, cough, and sputum
production.? Globally, the number of patients suf-
fering from COPD has reached 328 million,?> and
as of 2017, COPD causes approximately 3,197,800
deaths per year, making it the third leading cause of
death worldwide? and the eighth leading cause of
global life expectancy loss in 2019.5 The prevalence
of COPD among adults aged 20years and older in
China is 8.6%, and 13.7% for those aged 40years
and older.® With increasing smoking rates and an
aging population, the prevalence of COPD in the
Chinese population will continue to rise in the next
40years. Once COPD occurs and develops pro-
gressively, it not only brings serious physical and
psychological harm to patients but also imposes a
heavy burden on the country and society.

The burden of disease refers to the loss and impact
of disease, disability, and premature death on life,
health, and socioeconomic aspects, and includes
two components: the epidemiological burden of
disease and the economic burden.” The epidemio-
logical burden of disease has developed from the
traditional indicators of health status, such as
prevalence and mortality, to the potential years of
life lost (PYLL) and a series of other comparable
indicators derived from diseases, to the most pop-
ular and representative indicators used today, the
disability-adjusted life year (DALY), which con-
sists of years of life lost (YLL) and years lived with
disability (YLD). It integrates the health risks of
disease-related death and disability and takes into
consideration many other variables, including age,
time, and discount rate. As a result, it can reflect
the burden of diseases more fully than earlier indi-
cators. The economic burden of disease refers to
the financial losses that a disease directly causes to
individuals, families, and society as well as
the resources necessary to prevent and cure the

condition, including direct, indirect, and intangi-
ble financial losses.8

The burden of COPD in China has been the sub-
ject of numerous reports in recent years, but the
quality of the reports has varied, and there have
not been any high-quality systematic evaluations.
Previous studies have relatively independent
results and data, but not comparable across dif-
ferent years, regions, and populations, and the
evidence on their economic burden impact is lim-
ited.® This study uses systematic evaluation meth-
ods to quantify the burden of COPD in the
Chinese population, comparing the differences
between patients’ ages, genders, and regions for
the first time, to understand the changing trends
and characteristics of the burden of COPD, to
improve public awareness of COPD.

Methods

The method of this review strictly followed the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement. The
systematic review protocol was registered in the
PROSPERO (International prospective register
of systematic overview) database (No.
CRD42023393429).

Search strategy

The literature was searched from PubMed, Web
of Science, Embase, Chinese National Knowledge
Infrastructure (CNKI), WANGFANG Data, and
VIP databases from inception to 31 December
2022. The retrieval words are a combination of
subject words and free words. The search terms
include  ‘Chronic  Obstructive  Pulmonary
Disease’, ‘Pulmonary  Disease, Chronic
Obstructive’, ‘COPD’, ‘disease burden’, and
‘cost of illness’. With CNKI and PubMed as
examples, the search strategies are shown in
Supplemental Appendix 1.

Study selection

Articles were included according to the following
criteria: (1) studies that consider the disease bur-
den or cost of illness of COPD; (2) cross-sectional
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studies; (3) retrospective studies with data from
government health departments or medical insti-
tutions or GBD databases; (4) full-text available;
and (5) Chinese or English language. Meanwhile,
the exclusion criteria were as follows: (1) confer-
ence abstracts, case reports, letters, comments,
editorials, and review articles; (2) economic eval-
uation studies on therapies; (3) epidemiological
studies on pathogenesis or etiology; (4) interven-
tion studies; and (5) clinical studies.

Data extraction

Two professional researchers (JX and Z]) inde-
pendently completed the literature screening
according to the search strategy, and in case of
disagreement, the decision was discussed with a
3rd investigator (YX). Data extraction included:
(1) basic information about the included studies,
including study title, first author, study time,
study site, data source, and publication time; (2)
baseline characteristics of study subjects, includ-
ing a description of disease and death status; and
(3) disease burden measures (economic burden,
DALY, YLL, YLD, etc.).

Risk of bias evaluation

The risk of bias of the cross-sectional studies was
evaluated by two professional researchers (JX,
and Z]) using the Agency for Healthcare Research
and Quality (AHRQ) recommendation rating
tool (Supplemental Appendix 2). The scale con-
sisted of 11 items, which were answered with
‘yes’, ‘no,” and ‘unclear’.

Statistical analysis

Excel 2019 software was used for literature data
organization and analysis. A descriptive analysis
of the population, temporal, and spatial three-
way distribution of the burden of COPD in the
Chinese population was performed using DALY
and economic burden indicators as the main
analysis indicators.

Results

Literature search

A total of 2227 articles were obtained through
database searching, and 45 pieces of literature!0-54
— 39 in Chinese and 6 in English — were finally

included after screening. The process and the
results are shown in Figure 1.

Characteristics of the included studies

Analyzed by the geographical area of the included
studies, as shown in Table 1, there are nine stud-
ies with the study area of China and two studies
with multiple provinces and cities in China as the
study area. Among the individual regional stud-
ies, six studies were from Jiangsu and Sichuan;
five from Yunnan; three from Shandong; two
studies from Beijing, Guangdong, Tianjin, and
Shanghai; and one study from Anhui, Gansu,
Guizhou, Hubei, Zhejiang, and Chongging.
According to the regional division criteria of the
National Bureau of Statistics of China, the
Eastern region (Jiangsu, Shandong, Beijing,
Tianjin, Shanghai, and Zhejiang) accounted for
the largest proportion of studies, 50%; the
Western (Sichuan, Yunnan, Gansu, Guizhou,
and Chongging) and central (Anhui and Hubei)
regions each accounted for about 39% and 6%.

Analyzed by the burden of disease measures
included in the study, as shown in Table 2, among
the nine studies in China, six used ‘DALY” as the
outcome indicator, one study used ‘economic’ as
the outcome indicator, and the remaining two
studies used ‘YLL’ and ‘YLD’ as the outcome
indicators. A total of 15 studies used ‘DALY’ as
the burden of disease indicator and the basic char-
acteristics of the literature are shown in Table 3.

Risk of bias assessment

We evaluated 15 cross-sectional studies!®-24 for
risk of bias using the AHRQ recommendation
rating tool, and all studies were at low risk of bias
(Supplemental Appendix 3).

Burden of disease

Trends in the burden of COPD in the Chinese popu-
lation. The overall burden of COPD in China
became a decreasing trend during 1990-2019
according to the data in Table 2. Over the past
30years, the total number of DALYs due to
COPD in China decreased from 26.12million
person-years to 19.92million person-years, with
an annual decline rate of 0.9%.The DALYs num-
ber was 20.41million person-years in 2017,
accounting for 5.5% of the total DALYs in China
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Records identified through
database searching (n=2276)*

Additional records Identified
through other sources (n=0)

:

Records after duplicates
removed (n=1132)

v

Records after duplicates
removed (n=1132)

Records excluded (n=979)

v

Full-text articles assessed by
quality scale (n=153)

Records excluded (n=108)
* No available data (n=43)
* Other (n=65)

A4

{ Included } ‘ Eligibility ’ ‘ Screening } ‘Identiﬁcation

Studies included in qualitative
synthesis (n=45)

Figure 1. Literature screening flow chart.

*Databases searched and literature detected are as follows: CNKI (n=802), WANGFANG (n=301), VIP (h=341), PubMed

(n=29), Web of Science (n=536), and Embase (n=218).

(371.4million person-years) and ranking third
out of 169 categories of diseases, down 1 place
from 2005 (second).?> A continuous and system-
atic strategy for the entire process of prevention,
screening, diagnosis, and management should be
adopted as soon as possible for the high-risk pop-
ulation of COPD.

Analysis of disease burden by gender and age.
According to Tao’s study results, the burden of
DALYs in 2017 was 10.98 million person-years
and 9.43 million person-years for men and women
in China, respectively, with men being 16.45%
higher than women.33 Tang showed that the bur-
den of COPD disease in Hubei Province in 2015
was 419.3 (per 1000 person-years) for men and
215.6 (per 1000 person-years) for women, with a
more significant difference of about two times for
men than women.2?8 Contrarily, it was revealed in
the survey of the COPD disease burden in Jiangsu

Province that men’s DALYs were approximately
635.067 (per 1000 person-years) and women’s
DALYs were approximately 623.055 (per 1000
person-years) in 2015,23 and the gap between
men and women was smaller, which was analyzed
likely due to better socioeconomic conditions and
higher population aging in Jiangsu Province.
Additionally, the standardized prevalence rate of
women in Jiangsu Province has exceeded that of
men since 2010, and has not significantly
decreased. In terms of patient age subgroups, the
burden of COPD increases with age, especially in
those aged = 40 years. Among them, the peak loss
of DALYs in both men and women is in the
=80years age group.2® Overall, there are gender
and age differences in the burden of disease in
COPD, with the main burden of COPD in the
middle-aged and elderly population in the
=40years age group, and the burden is generally
higher in male patients than in females.
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Table 1. Characteristics of the 45 studies.
Study Study year Region of study Data source Study type Disease Death Indicator of
status status disease burden

Zhang et al.'? 2003 Sichuan Survey Cross-sectional study None None Cost

Cai etal.V 2004 Yunnan Survey Cross-sectional study Yes Yes DALY

Lou etal.? 2007 Jiangsu Survey Cross-sectional study None None Cost, PYLL
Mao et al.3 2010 Yunnan Survey Cross-sectional study Yes Yes Cost, DALY
Chen et al.’ 2011 China Survey Cross-sectional study Yes None Cost

Xu et al.’® 2013 Sichuan Survey Cross-sectional study None None Cost

Wang et al."¢ 2014 Guizhou Survey Cross-sectional study None None Cost

Liu et al.’? 2021 Yunnan Survey Cross-sectional study Yes None Cost
Zhang'® 2005-2006 Shandong Survey Cross-sectional study Yes None Cost

He etal.’? 2006 Beijing, Shanghai, Survey Cross-sectional study Yes None Cost

Guangdong, Sichuan,
Liaoning, and Shanxi

An et al.20 2006-2007 Jiangsu Survey Cross-sectional study None None Cost

Lou et al.?! 2008-2009 Jiangsu Survey Cross-sectional study Yes None Cost, PYLL
Shietal.?? 2012-2013 Zhejiang Survey Cross-sectional study None None Cost

Xiang et al.Z 2015, 2019 Jiangsu Survey Cross-sectional study Yes Yes DALY

Liu et al.% 2018-2020 Yunnan Survey Cross-sectional study Yes None DALY

Yin et al.?5 1990, 2010 China GBD2010 Database analysis Yes Yes DALY

Cui etal.26 1990, 2013 China GBD2013 Database analysis Yes Yes DALY

Yin et al.?’ 1990, 2019 China GBD2019 Database analysis None None DALY

Tang et al.?® 1990-2015 Hubei GBD2015 Database analysis Yes Yes DALY

Qin et al.? 1990-2017 China GBD2017 Database analysis Yes Yes YLD

Zhou et al.30 1990-2017 China GBD2017 Database analysis Yes Yes YLL

Yu et al.¥ 1990-2017 Jiangsu GBD2017 Database analysis Yes Yes DALY

Hou et al.3? 1990-2019 China GBD2019 Database analysis Yes None DALY

Tao etal.® 1997-2017 China GBD2017 Database analysis None None DALY

Yang et al.3 2002-2019 Shanghai GBD2019 Database analysis None Yes DALY

Yin et al.% 2005-2017 China GBD2017 Database analysis Yes None DALY

Xusé 1997-2005 Jiangsu Institutional data Retrospective study Yes Yes PYLL

Ye et al.3” 1998-2004 Shandong Institutional data Retrospective study None None Cost

Xuse 2000 Chongging Institutional data Retrospective study None Yes DALY
Huang?? 2005-2013 Beijing Institutional data Retrospective study None None Cost

Su et al.40 2005-2021 Beijing Institutional data Retrospective study None Yes PYLL, AYLL

(Continued]
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Table 1. (Continued)
Study Study year Region of study Data source Study type Disease Death Indicator of
status status disease burden
Wang*'! 2006-2019 Tianjin Institutional data Retrospective study None Yes YLL
Xu et al.#2 2007-2009 Neimenggu, Hunan,  Institutional data Retrospective study Yes None Cost
Sichuan, Jilin,
Zhejiang, Xinjiang,
Fujiang, Qinghai,
Shandong
Guo et al.®3 2008 Guangdong Institutional data Retrospective study None None Cost
Guo et al.4 2009-2013 Tianjin Institutional data Retrospective study Yes None Cost
Zhang et al.%® 2009-2016 Sichuan Institutional data Retrospective study None Yes DALY
Xie et al.¢ 2010-2019 Shanghai Institutional data Retrospective study None Yes PYLL
Zhou et al.%” 2011-2014 Shandong Institutional data Retrospective study None Yes PYLL
Yu et al.“® 2013-2016 Gansu Institutional data Retrospective study Yes None Cost
Luo et al.#? 2015 Anhui Institutional data Retrospective study Yes None Cost
Li et al.50 2016 Guangdong Institutional data Retrospective study None None Cost
Yang®' 2016-2018 Sichuan Institutional data Retrospective study Yes Yes Cost
Zhao et al.? 2017 Sichuan Institutional data Retrospective study None None Cost
Lis3 2017 Sichuan Institutional data Retrospective study None None Cost
Gao et al.> 2019 Yunnan Institutional data Retrospective study None None Cost

DALY, disability-adjusted life years; PYLL, potential years of life lost; YLD, years lived with disability; YLL, years of life lost.

Table 2. Characteristics of the study scope for China.

Study Content Study year Indicator of disease burden
DALY (per 10,000 Cost
person-years)
Chen et al.’ Costs of chronic obstructive 2011 2010: The average annual
pulmonary disease in urban areas of direct medical costs
China: a cross-sectional study in four were Chinese Yuan (CNY]
cities 195.70billion Yuan (28.81
billion USD), direct nonmedical
costs were 8.78 billion Yuan
(1.29 billion USD), and indirect
costs were 34.10billion
Yuan(5.02billion USD)
Yin et al.?® Analysis of the disease burden of 1990, 2010 1990: 2618.7
chronic obstructive pulmonary 2010: 1659.8

disease in people aged 15years or

older in China in 1990 and 2010

[Continued]
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Table 2. (Continued)

Study Content Study year Indicator of disease burden
DALY (per 10,000 Cost
person-years)
Cui et al.26 Analysis of the disease burden of 1990, 2013 1990: 89.4
chronic obstructive pulmonary 2013:116.8
disease due to atmospheric ozone
pollution in China in 1990 and 2013

Yin et al.?’ The Burden of COPD in China and Its 1990, 2019 1990: 2612
Provinces: Findings From the Global 2019: 1992
Burden of Disease Study 2019

Qin etal? Current status and trends of COPD 1990-2017 YLD:1990:582.71
prevalence and YLD in China 2017:697.63

Zhou et al.30 Mortality, morbidity, and risk factors 1990-2017 YLL: 1990: 17.4
in China and its provinces, 1990-2017: 2017:95.2
a systematic analysis for the Global
Burden of Disease Study 2017

Hou et al.32 Disease burden analysis of chronic 1990-2019 2019: 1992
obstructive pulmonary disease in
China, 1990-2019

Tao et al.3® Trend analysis of disease burden 1997-2017 1997: 2643.2
of chronic obstructive pulmonary 2007: 2014.2
disease in Chinese population, 2017:2041.8
1997-2017

Yin et al.% Burden of Disease in the Chinese 2005-2017 2017:2041.8

Population From 2005 to 2017

COPD, Chronic obstructive pulmonary disease; DALY, disability-adjusted life years; YLD, years lived with disability.

Table 3. Characteristics of studies with DALY as the primary outcome indicator.

Study Study year Region of study Article title DALY

Cai et al.M 2004 Yunnan Analysis of the disease burden of chronic 2004: 79.40 (per 1000
obstructive pulmonary disease in Shilin County,  person-years)
Kunming City, 2004

Mao et al.™® 2010 Yunnan Prevalence and economic burden of chronic 2010: 6.02 (per 1000
obstructive pulmonary disease among rural person-years)
residents in Yunnan Province

Xiang et al.% 2015, 2019 Jiangsu Study on the burden of chronic obstructive 2015: 125.92 (per 10,000
pulmonary disease and smoking attributable person-years)
disease burden among people aged 40 years and 2019: 114.35 (per 10,000
older in Jiangsu Province in 2015 and 2019 person-years)

Liu et al.24 2018-2020 Yunnan Prevalence, awareness, treatment rate Han: 54.37 (per 1000

and disease burden of chronic obstructive
pulmonary disease among three ethnic groups
in rural Yunnan Province

person-years)

Naxi: 85.93 (per 1000
person-years)

Bai: 59.44 (per 1000
person-years).

(Continued)]
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Table 3. (Continued)

Study Study year Region of study Article title DALY
Yin et al.® 1990, 2010 China Analysis of the disease burden of chronic 1990: 2618.7 (per 10,000
obstructive pulmonary disease in people aged person-years)
15 years or older in China in 1990 and 2010 2010: 1659.8 (per 10,000
person-years)
Cui et al.26 1990, 2013 China Analysis of the disease burden of chronic 1990: 89.4 (per 10,000
obstructive pulmonary disease due to person-years)
atmospheric ozone pollution in China in 1990 2013:116.8 (per 10,000
and 2013 person-years)
Yin et al.?” 1990, 2019 China The Burden of COPD in China and Its Provinces:  1990: 2612 (per 10,000
Findings From the Global Burden of Disease person-years)
Study 2019 2019:1992(per 10,000
person-years)
Tang et al.28 1990-2015 Hubei Chronic obstructive pulmonary disease deaths, ~ 1990: 100.68 (per 10,000
disability-adjusted life years, and risk factors person-years)
in Hubei Province of mid-China, 1990-2015: the =~ 2015: 63.49 (per 10,000
Global Burden of Disease Study 2015 person-years)
Yu et al.3’ 1990-2017 Jiangsu Disease burden analysis of chronic obstructive 1990: 175.7 (per 10,000
pulmonary disease among residents of Jiangsu  person-years)
Province, 1990-2017 2017:124.4 (per 10,000
person-years)
Hou et al.32 1990-2019 China Disease burden analysis of chronic obstructive 2019: 1992(per 10,000
pulmonary disease in China, 1990-2019 person-years)
Tao etal.3 1997-2017 China Trend analysis of disease burden of chronic 1997: 2643.2 (per 10,000
obstructive pulmonary disease in Chinese person-years)
population, 1997-2017 2007: 2014.2 (per 10,000
person-years)
2017: 2041.8 (per 10,000
person-years)
Yang et al.3 2002-2019 Shanghai Trend analysis of the burden of chronic The DALY rates for
obstructive pulmonary disease among residents residents of Jing'an
of Jing’an District, Shanghai, 2002-2019 District overall, for men
and for women, 2002
to 2019, were 10.72%o,
12.43%0, and 9.03%o
Yin et al.% 2005-2017 China China Burden of Disease Study 2005-2017 2017: 2041.8 (per 10,000
person-years)
Xus8 2000 Chongging Evaluation of disease burden among urban 8.25 (per 1000 person-
residents in Chongging years)
Zhang et al.% 2009-2016 Sichuan Characteristics and disease burden analysis of 2009-2016: 1.85 (per 1000

chronic obstructive pulmonary disease deaths in
Yueqing City, 2009-2016

person-years)

COPD, Chronic obstructive pulmonary disease; DALY, disability-adjusted life years; YLD, years lived with disability.

Analysis

of disease

burden in

different

of 47.30/100,000 and 66.24/100,000, respectively,

regions. COPD is the fourth leading cause of
death in urban areas and the third leading cause of
death in rural areas in China, with mortality rates

and the total and intensity of disease burden among
patients with COPD is higher in rural areas than in
urban areas.>> According to the data published by
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GBD2019 and Yin’s findings, the provincial
administrations with a higher burden of COPD
were all concentrated in the Western region of
China.?” Among them, Sichuan had the highest
prevalence, 1.27 times higher than the lowest in
Beijing. The highest mortality rate was observed in
Tibet, which was 8.01 times higher than the lowest
in Hong Kong. In addition, Tibet had the highest
standardized DALY rate, which was 6.88-fold dif-
ferent from the lowest in Beijing. However, the
COPD burden declined in all 33 Chinese prov-
inces between 1990 and 2019, and the most sig-
nificant declines were found in the Eastern
provinces rather than the Western provinces. Bei-
jing had the most pronounced decline in preva-
lence, while Sichuan had the lowest change. Tianjin
saw the most significant reduction in mortality,
while Hainan saw the lowest change. Zhejiang had
the most significant reduction in standardized
DALY rates, while Qinghai had the lowest change.

Cost of illness

Disease cost. A total of 15 studies provided infor-
mation on the cost of disease in patients with
COPD (Table 4). The median direct medical cost
of COPD ranges from 150 to 2014 USD per cap-
ita per year, and the median indirect medical cost
of COPD ranges from 0 to 184 USD per capita
per year. One study reported the intangible cost
of COPD: 966 USD per capita per year in rural
Yunnan.!?

Influencing factors. A total of 14 studies provided
information on the variables affecting patients’
economic burden, while 31 studies were not car-
ried out (Table 5). Among the 23 factors included
in the analysis of economic burden or hospitaliza-
tion cost of patients with COPD, the 23 factors
were summarized and analyzed in 4 categories:
demographic characteristics, hospitalization-
related indicators, clinical medical-related indica-
tors, and other indicators. The 23 factors that
affected the economic burden (or hospitalization
cost) of patients with COPD included age (10
studies!418,39,44,:48-54) "length of stay in the hospital
(8 studies39:43:44:48-54) ° hogspital type (6 stud-
1es18:44:48,52-54) © gender (6 studies*®:49:51-54) ) and
career (6 studies!0-18:44,48,52,53)

Discussion
This systematic review found that the disease
burden of COPD in the Chinese population has

decreased over the past 30years. The Chinese
population with COPD tends to be older than 40,
and males are more likely to have the illness than
females. With a rising number of smokers in
China and an aging population, middle-aged and
older men are the primary COPD patients. At the
regional level, China’s COPD burden demon-
strates significant variation, with a larger burden
seen in rural areas, and the West is higher than
the East. A negative correlation between the
COPD burden and socioeconomic development
may partly explain the inequalities of COPD bur-
den between regions. Studies have showed that
the COPD burden in some Western regions is
further exacerbated by low lung function detec-
tion and treatment rates due to socioeconomic
underdevelopment.5® Moreover, the cold climate
and low mean air humidity in the Western prov-
inces are strongly associated with a high burden
of COPD.>7

In this study, 23 factors influencing the economic
burden of COPD have been examined, among
which age, hospitalization days, hospital type, gen-
der, and career were the most significant indicators
that had an impact on the economic burden of
patients. In the included literature, six stud-
ies!8:44:48,52-54  discussed the connection between
‘hospital type’ and economic burden. Zhao ez al
suggested that the direct economic burden of
patients in general hospitals and traditional Chinese
medicine (TCM) hospitals in Sichuan Province
was significantly higher than that of other medical
institutions.>2 Because patients receive more com-
prehensive imaging and laboratory tests in these
two types of medical institutions. Furthermore,
TCM preparations are excluded from the cancella-
tion of the drug markup policy. More direct eco-
nomic burdens for patients in general hospitals and
TCM hospitals may come from diagnostic expenses
and traditional Chinese medicine expenses. Career,
as one of the indicators for measuring socioeco-
nomic status, reflects the income differences and
accessibility of social resources among different
social groups.>859 A study in the districts and coun-
ties of Lanzhou City found that the farmers had
lower hospitalization costs than patients from other
careers with COPD.*8 This may be because of their
financial circumstances, as they only have one small
source of income in comparison to patients from
other careers and cannot afford the high medical
expenses. A retrospective study claimed that COPD
patients with comorbidities had higher average
annual outpatient and inpatient visits as well as
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Table 4. Disease cost of COPD in China.

Study Study year Study region Sample size Direct cost* (per Indirect cost* (per
capita per year, USD)  capita per year, USD)
Zhang et al.1? 2003 Sichuan 446 175
Lou et al.?? 2006-2007 Jiangsu 401 150
Mao et al.” 2010 Yunnan 9396 576 13
Chen et al.’ 2011 China 678 765 0
Xu etal.’® 2012 Sichuan 83 968 0
Liu etal.? 2018 Yunnan 2600 387 14
An et al.?0 2006-2007 Jiangsu 401 150
Shi et al.?2 2012-2013 Zhejiang 803 493
Xu et al.4? 2007-2009 Neimenggu, Hunan, 1859 437 184
Sichuan, Jilin, Zhejiang,
Xinjiang, Fujiang, Qinghai,
and Shandong
Guo et al.% 2009-2013 Tianjin 9199 568
Yu et al.%8 2013-2016 Gansu 18,142 931
Luo et al.®? 2015 Anhui 1022 1312
Li et al.50 2016 Guangdong 1943 2014
Zhao et al.%? 2017 Sichuan 982,220 488
Gao et al.% 2019 Yunnan 257,134 969

*Due to the different methods of economic burden assessment, the economic burden in the table adopted the commonly used median. And the cost
converted to USD according to the exchange rate in 2023 (7.3025RMB =1 USD).
COPD, Chronic obstructive pulmonary disease.

average direct medical costs of outpatient and inpa-
tient visits.’? This is in line with the finding of an
Italian study.®® Comorbidities of COPD exacerbate
case disability, negatively impact cardiopulmonary
function, increase patient visits, and prolong the
duration of medical care, and controlling comor-
bidities can effectively reduce the length of hospital
stay and hospital costs. One study reported a fasci-
nating influencing factor: the seasonal environ-
ment. Researchers reveled that hospitalization costs
for COPD patients admitted in winter are signifi-
cantly higher than in summer,*® which may be
related to the vulnerability of COPD patients to
acute exacerbations due to cold weather in winter.

Additionally, the economic burden of COPD
lacks standardized indicators, as cost items

included in various studies are different and there
is a lack of unified methods used to measure costs.
Some studies employ the mean value, while oth-
ers utilize the median. It is hoped that researchers
can create standardized indicators and unified
evaluation methods to assess the economic
burden.

Limitations

There are several limitations in this systematic
review: First, the data sources and outcome indi-
cators of the included studies are not uniform,
resulting in large heterogeneity among studies,
which is only suitable for qualitative description
of research results. Second, the lack of unified
indicator standards for economic burden, and the
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Table 5. Factors affecting the economic burden of patients with COPD.
Outcome indictor Study number Main conclusions
Demographic characteristics
Gender = Patients are predominantly male
Age 1014.18.39.444849.51-54 The older the age, the higher the economic burden on the patient
Career OLGIELULEE 258 Farmers are lower economic burden than other occupational groups
Marital status 343.52.54 The married are relatively lower economic burden
Living with children or not 2z Higher economic burden for patients living with children
Income 21018 The higher the income, the higher the economic burden on the
patient
Patient’s smoking status 1% Smokers are higher
Patient’s alcohol status 122 Drinkers are higher
Hospitalization-related indicators
Number of hospitalizations 310.18.39 The higher the number of hospitalizations, the higher the economic
burden
Hospital type U AT The higher the hospital type, the higher the economic burden
Length of stay 839.43.44,48,49.50,51,54 The longer the length of stay, the higher the economic burden
Patient origin 25 Higher economic burden for local patients; Higher economic burden
for foreign patients with severe disease
Admission season 149 Winter admissions are higher
Clinical medicine-related indicators
With or without surgery 343.44.48 Higher economic burden for operated patients than non-operated
patients
Transfer or not & Higher economic burden for transferred patients than for non-
transferred patients
Post-discharge status 139 Higher economic burden for deceased patients than for patients who
turned out well
With or without acute exacerbation 144 Higher economic burden for patients with acute exacerbations
With or without comorbidity 149 Higher economic burden for patients with comorbidity
Current disease severity GBI LS The more severe the disease, the higher the economic burden on the
patient
Antibiotic use 150 Antibiotic use increases the economic burden on patients
Emergency treatment 2 Emergency treatment increases the economic burden on patients
Other
Disease attitude 20k Higher economic burden for those who care about the disease
Forms of medical cost burden 310:50.54 Lower economic burden on self-pay patients

COPD, Chronic obstructive pulmonary disease.
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different methods of economic burden assess-
ment, this study only adopted the commonly used
median to estimate the economic burden and
analyzed the influencing factors of cost of illness.
Third, due to the lack of resources and technol-
ogy, the diagnosis of some studies was not con-
firmed by spirometry, but most of the studies
have been confirmed and this may affect the
results.

Conclusion

According to the findings of this study, the bur-
den of COPD in the Chinese population has been
decreasing over the past 30years. The burden of
COPD in China exhibits gender disparities,
which are higher among males than females.
Additionally, the burden is more pronounced in
rural areas compared to urban areas, and in the
Western region compared to the Eastern region.
Furthermore, individuals aged 40 and above
experience the most significant disease burden. In
terms of economic burden due to COPD, this
study examined 23 factors that influence the eco-
nomic burden of patients. Among these factors,
age, duration of hospitalization, hospital type,
gender, and career were identified as the most sig-
nificant indicators impacting the economic bur-
den. However, to accurately estimate the
economic burden, it is necessary to standardize
the relevant indicators.
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