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China has implemented the “tiered medical services” policy since 2015, while there is a paucity of data
evaluating the the current status of chronic obstructive pulmonary disease (COPD) management under
the system. Characteristics and treatments from 11,905 COPD patients in 88 hospitals across different
tiers in China were included and analyzed. We assessed the statistical significance of differences by
one way analysis of variance (ANOVA) for continuous variables and with the chi-squared test for
categorical variables. Patients in primary hospitals (Tierl) exhibited heightened exposure to risk
factors including smoking, household biofuel, and family history of respiratory diseases, and displayed
elevated COPD assessment test (CAT) and modified Medical Research Council (IMMRC) dyspnea scale
scores, and worse lung function, in comparison to tertiary (Tier3) hospitals (P < 0.001). However, the
utilization of inhaled maintenance treatments in Tierl hospitals is markedly lower than that in Tier3
hospitals (54.8% vs. 81.3%, P <0.001). At odds with the patients with more severer symptoms (as
indicated by CAT >10 or mMRC > 2), a higher proportion relied exclusively on single bronchodilators in
Tierl hospitals was observed compared to secondary (Tier2) and Tier3 hospitals (37.7% vs. 32.1% vs.
26.3%, 40.0% vs. 29.8% vs. 25.6%, P<0.001). Dual bronchodilators (long-acting B2-agonists /long-
acting muscarinic antagonist, LABA/LAMA) represented the least common medication regimen across
all tiers of hospitals, albeit their usage rates increased in tandem with hospital tier (0.7% vs. 7.2% vs.
10.4%, P <0.001). In addition, the use of inhalation therapies containing inhaled corticosteroids (ICS)
in China's primary care is notably lower (16.9%) than the United States, the United Kingdom, and other
middle-to-high-income countries (29.5-57.0%). There was compelling evidence pointing to greater
disease severity in Tierl hospitals, attributable to the lower and inappropriate utilization of inhaled
maintenance treatments. This underscores the necessity for enhanced availability of medications and
educational initiatives aimed at both physicians and patients within Tierl hospitals.
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Chronic obstructive pulmonary disease (COPD) represents a significant public health challenge globally'?,
particularly affecting low- and middle-income countries where resources are often limited*>. In China,
COPD has emerged as a major cause of morbidity and mortality, with a disease burden of approximately
99.9 million®”. And by 2060, it is estimated that over 5.4 million people will die annually from COPD and
related illnesses®. Effective management of COPD involves long-term standardized treatments that can reduce
symptoms, exacerbations, and mortality>!°. However, the implementation of these management strategies varies
significantly across different regions and healthcare settings'!~'>. This disparity is largely influenced by variations
in the availability of medical resources and healthcare infrastructure, which are more pronounced in resource-
constrained settings'*.

Recognizing the need to optimize healthcare resource allocation and improve patient outcomes, China
implemented the tiered medical system in 2015'>. This system aims to streamline the management of chronic
diseases such as COPD by enhancing primary care capabilities and improving the integration of healthcare
services across different levels of medical institutions. Primary (Tier1) hospitals typically provide initial diagnosis,
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treatment, and ongoing management, secondary (Tier2) hospitals offer specialized care and may handle more
severe cases or complications, and tertiary (Tier3) hospitals are equipped with advanced technologies and
expertise for complex and critical cases, serving as medical centers's. However, compared to well-established
referral systems in countries such as the United Kingdom (UK) and Canada, although China has proposed
the concept of hierarchical medical services'’, due to factors such as medications availability and patients’
medical habits, China still faces challenges in terms of primary care quality, resource distribution, and referral
mechanisms.

There is a paucity of large-scale data evaluating the impact of the tiered medical system on COPD management
in China. This gap hinders a comprehensive understanding of the effectiveness and quality of COPD care
delivered in tertiary medical institutions. Our study seeks to analyze differences in clinical characteristics,
risk factor distribution, and treatment patterns among COPD patients within this healthcare framework.
By examining a large patient cohort, to provide a comprehensive overview of how China’s healthcare system
operates in managing COPD.

Methods

Study design

This study was a cross-sectional analysis of the data from an ongoing multicentre prospective cohort study,
the COPD Primary Healthcare cohort study (COPD-PHC), which was designed to explore the occurrence,
characteristics, clinical features, and prognosis of COPD patients in real-world settings in China. Details of the
COPD-PHC study protocol have been described elsewhere!®. Briefly, We used a two-step screening strategy to
identify Chinese adults with COPD, COPD Screening Questionnaire (COPD-SQ)!" and additional Internet of
things (IoT)-based spirometer were utilized to screen inhabitants among 18 cities in China. Individuals with
COPD-SQ scores over 16 were defined as high-risk population, with the post-bronchodilator forced expiratory
volume in one second and forced vital capacity ratio (FEV1: FVC) less than 0-70 were defined as COPD,
according to 2021 global initiative for chronic obstructive lung disease (GOLD). High-risk population and
COPD patients were included into the cohort for long-time follow-up.

Participants

The study population included both newly diagnosed COPD patients identified through screening strategy
described above and those self-reporting a previous diagnosis and confirmed by this strategy during their clinic
visit. 11,905 COPD patients aged over 40 confirmed between November 2021 and December 2023 were included
for the study.

Data collection

For the study, data were extracted from the COPD-PHC cohort study and its corresponding database, involving
demographic characteristics of the patients (such as age, gender, and address), lifestyle factors (smoking status
and household biofuel exposure), and anthropometric measures (height, weight and body mass index, BMI).
Additionally, clinical symptoms related to respiratory diseases and detailed family histories of respiratory
conditions were gathered. Health condition (modified Medical Research Council (mMRC) dyspnea scale and
COPD assessment test (CAT) ) and histories of acute exacerbations were also recorded, alongside data on the
post-bronchodilator pulmonary function tests. Chronic bronchitis (CB) was defined as a combination of chronic
cough and sputum scores > 2 points from the CAT questionnaire as reported previously>*.

In addition to the clinical data, we also obtained the comprehensive records of the pharmacological treatments
administered to the patients from this COPD database. Both newly diagnosed COPD patients identified through
screening strategy above and those self-reporting a previous diagnosis and confirmed during their clinic visit,
were detailed documented about their medication regimens. This included detailed types of bronchodilators
used (long-acting muscarinic antagonist (LAMA), inhaled corticosteroids (ICS)/long-acting P2-agonists
(LABA); as well as the combinations LABA/LAMA and ICS/LABA/LAMA), oral medications prescribed, and
the rehabilitation measures implemented. This comprehensive dataset allows for a multifaceted analysis of
COPD management effectiveness in relation to various clinical factors and their treatment patterns.

Quality control

All professionals adopted a unified technical solution and operational process. The electronic structured
questionnaire and pulmonary function results are transmitted automatically to the platform through the cloud
database, and all inhaled medications related to COPD are provided in photo format in the application for
doctors to select, so as to avoid errors caused by manual input. Project administrative meetings are held regularly
to discuss and develop potential coping strategies for emerging problems.

Data security and privacy

For the purpose of data security and patients privacy, all data was stored on the government’s cloud server
platform, every professional in this database system is assigned an exclusive account and all the operation logs
are correspondingly preserved. Records of certain patients can only be accessed by relevant professional and
clinicians. Technically speaking, data transmission is encrypted twice based on hypertext transfer protocol
secure (HTTPS) encryption to protect patients’ privacy.

Patient and public involvement
Patients or the public were not involved in the design, or conduct, or reporting, or dissemination plans of our
study.
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Statistical analysis

Continuous variables were presented as mean +standard deviation, and categorical variables were presented
as number and percentage (%). We assessed the statistical significance of differences by one way analysis of
variance (ANOVA) for continuous variables and with the chi-squared test for categorical variables. Two-tailed
P value < 0.05 was considered statistically significant. Post hoc test was conducted by Bonferroni method. All
analyses were conducted using SPSS (version 21; IBM Corporation, Armonk, NY, USA).

Results

Patients characteristics in different tiers of hospitals

Among 11,905 participants included in our study, 8,390 were from Tier3 hospitals, 2,767 were from Tier2 hospitals
and 748 were from primary hospitals. The patients characteristics are shown in Table 1. The mean + standard
deviation age of the participants was 67.22+11.74 years, and 75.87% (9,032/11,905) of the patients were males.
The proportion of patients aged over 60 years is higher in Tier] than Tier2 and Tier3 hospitals (84.6% vs. 78.1%
vs. 76.1%, P<0.001). Tier] patients showed higher exposure to risk factors such as smoking, household biofuel,
and family history of respiratory diseases (P <0.001). The CAT and mMRC scores, as well as acute exacerbation
rates, are higher in Tier]l and 2 compared to Tier3 hospitals (P <0.001). Additionally, the proportions of patients
with chronic bronchitis are higher in Tier1 than Tier3 hospitals (82.5% vs. 69.8%, P < 0.05). Among the patients
in whom FEV1 was available (1=6,901), the proportion of GOLD 3-4 patients in Tierl hospitals is higher
compared to Tier2 and Tier3 hospitals (70.4% vs. 60.9% vs. 63.5%, P<0.001).

Differences of inhaled maintenance treatment exist among different tiers of hospitals

Our study revealed significant disparities in the inhaled maintenance treatment for COPD across different tiers
of hospitals (see Table 2; Fig. 1). In Tier1 hospitals, the rate of inhalation maintenance treatment was notably
low, with 45.2% of patients not utilizing any inhalation medication (P<0.001). Among those who did receive
inhalation therapies, single bronchodilator was the most commonly prescribed treatment (37.3%), significantly
more prevalent than in Tier2 (33.1%) and Tier3 hospitals (25.9%). This was followed by triple treatment (ICS/
LABA/LAMA) and ICS/LABA regimens (9.1% and 7.8% respectively). While in Tier2 hospitals, the most
frequent treatment was triple therapy, accounting for 33.9% of prescriptions, with ICS/LABA being the next
most common (20.3%). Tier3 hospitals displayed a close usage rate between triple therapy and ICS/LABA, at
21.7% and 23.3% respectively. Notably, the use of dual bronchodilator (LABA/LAMA) was the least common in
tertiary hospitals, although its prevalence increased with hospital tier (0.7% vs. 7.2% vs. 10.4%).

Treatment patterns analysis based on the treatable characteristics of COPD

The utilization of different bronchodilator treatments and combinations vary across hospital tiers (See Fig. 2).
At odds with the patients with more severe respiratory symptoms (as indicated by CAT scores of 10 or higher),
a higher proportion of patients in tier] hospitals relied exclusively on single bronchodilators compared to those
in tier2 and tier3 hospitals (37.7% vs. 32.1% vs. 26.3%, P<0.001). This phenomenon is also observed in patients
experiencing greater breathlessness (as indicated by mMRC scores of 2 or higher), The utilization rates of single
bronchodilators in Tierl, 2 and 3 hospitals are 40.0%, 29.8% and 25.6%, respectively (P<0.001). Furthermore,
although guidelines recommend the dual bronchodilators for this patient group, our research indicates that their
utilization rates are consistently low (about 0.7-13.0%) across all tiers of hospitals. This may be related to the
accessibility of these medications and health insurance policies, particularly impacting Tier1 hospitals.

In addition, among patients experiencing frequent acute exacerbations, only 7.7% of patients in Tierl
hospitals met the GOLD guidelines recommendation for dual bronchodilators in combination with or without
ICS, which much lower than in Tier2 (44.7%) and Tier3 hospitals (46.6%). Conversely, the disparity in the
proportion of patients not using any inhalants was significantly more pronounced in tier1 hospitals compared to
tier2 and tier3 hospitals (45.4% vs. 5.7% vs. 6.9%).

Other pharmacotherapies for COPD and differences among different tiers of hospitals

We observed a high utilization of theophylline across all hospital levels, with the highest usage noted in Tierl
hospitals, particularly among patients experiencing frequent acute exacerbations (55.9% vs. 26.7% vs. 27.9%,
P<0.001). Furthermore, when considering the administration of any oral medications, Tier] hospitals had a
notably higher rate among patients with frequent acute exacerbations compared to Tier2 and Tier3 hospitals
(79.4% vs. 66.9% vs. 58.1%, P<0.001). This suggests a more aggressive pharmacological management in higher-
tier hospitals, likely reflecting their capacity to implement more comprehensive treatment protocols.

COPD treatment patterns in primary care among China and other countries

In our analysis, we further compared the treatment patterns for COPD in Tierl hospitals with previous study
in China. We found an increase in the usage rates of inhaled maintenance treatment (54.8% vs. 49.7%). The
usage rates of ICS/LABA dual therapy and ICS/LABA/LAMA triple therapy have slightly increased, although the
utilization rate of dual bronchodilator was still very low (See Table 3).

We compared these findings with data from primary care settings in middle-to-high-income countries such
as the United States (US), the UK, and other regions. Our analysis revealed that in China, the proportion of
patients using inhaled maintenance treatments is lower compared to these countries, though higher than in
some Latin American countries. Additionally, the utilization rate of single bronchodilators is highest in Chinese
primary care settings (37.3%), compared to other countries (12.7-30.5%). Specifically, the use of inhalation
therapies containing ICS in China’s primary care is notably lower (16.9%) than in other nations (29.5-57.0%).
This discrepancy highlights a significant disparity in COPD management between China and these economically
advanced nations.
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Tierl (n=748) | Tier2 (n=2767) | Tier3 (n=8390) | F/x2 Pvalue
Age, mean (SD), y 69.93 (10.21) 67.74(11.08)* 66.81 (12.03)" 27.862 | <0.001
Gender, No. (%) 7.728 0.021
Male 536 (71.7) 2106 (76.1)* 6390 (76.2)"
Female 212 (28.3) 661 (23.9)* 2000 (23.8)*
Smoking exposure, No. (%) 66.259 | <0.001
Yes 494 (66.0) 1793 (64.8) 4787 (57.1)"
No 254 (34.0) 974 (35.2) 3603 (42.9)"
BMI?, kg/m?, No. (%) 79.595 | <0.001
<185 44 (5.9) 332 (12.0)* 608 (7.2)
18.5-23.9 410 (54.8) 1497 (54.1) 4476 (53.3)
>239 294 (39.3) 938 (33.9)* 3306 (39.4)
Chronic cough, No. (%) 282.766 | <0.001
Yes 554 (74.1) 2202 (79.6)* 5269 (62.8)"
No 194 (25.9) 565 (20.4)* 3121 (37.2)"
Dyspnoea, No. (%) 320.190 | <0.001
Yes 689 (92.1) 2623 (94.8)% 6843 (81.6)"
No 59 (7.9) 144 (5.2)* 1547 (18.4)"
Exposure to household biofuel, No. (%) 945.535 | <0.001
Yes 416 (55.6) 515 (18.6)* 1034 (12.3)
No 332 (44.4) 2252 (81.4)* 7356 (87.7)"
Family history of respiratory diseases, No. (%) 364.382 | <0.001
Yes 254 (34.0) 702 (25.4)* 1114 (13.3)"
No 494 (66.0) 2065 (74.6)* 7276 (86.7)"
mMRCP, No. (%) 336.994 | <0.001
0-1 298 (39.8) 816 (29.5)* 4136 (49.3)"
>2 450 (60.2) 1951 (70.5)* 4254 (50.7)"
CAT", No. (%) 446.429 | <0.001
<10 26 (3.5) 205 (7.4)* 1547 (18.4)"
10-20 346 (46.3) 991 (35.8)* 3637 (43.3)
>20 376 (50.3) 1571 (56.8)* 3206 (38.2)"
Frequent acute exacerbation in previous 12 months, No. (%) 388.336 | <0.001
Yes 533 (71.3) 1574 (54.5)* 3515 (44.0)"
No 215 (28.7) 1193 (45.5)* 4875 (56.0)"
Chronic bronchitis, No. (%) 195.179 | <0.001
Yes 617 (82.5) 2272 (82.1) 5856 (69.8)"
No 131 (17.5) 495 (17.9) 2534 (30.2)*
Airway limitation, No. (%) 68.303 | <0.001
GOLD1 (n=717) 20 (8.6) 235 (11.9) 462 (9.8)
GOLD 2 (n=1837) 49 (21.0) 535(27.2) 1253 (26.7)
GOLD 3 (n=2850) 136 (58.4) 700 (35.6)* 2014 (42.8)"
GOLD 4 (n=1497) 28 (12.0) 497 (25.3)* 972 (20.7)"

Table 1. Patients characteristics among different tiers of hospitals in China. Values are mean (SD) and No. (%).
2 BMI, body mass index; b mMMRC, modified British Medical Research Council Dyspnea Scale; € CAT, COPD
Assessment Test; ¢ GOLD, Global Initiative for Chronic Obstructive Lung Disease. * Tier1 vs. Tier2 hospitals,
P<0.05; " Tierl vs. Tier3 hospitals, P<0.05.

Discussion

COPD presents a significant public health challenge in China?!~%3. In recent years, the Chinese government
has implemented a series of reforms aimed at improving the management of COPD*, particularly through
the widespread promotion of pulmonary function testing (PFT), accompanied by substantial educational and
training resources for primary healthcare workers. Despite progress, gaps in COPD treatment capabilities
between different tiers of hospitals remain. Primary hospitals face limitations in diagnostic capabilities and access
to specialized care?>?S. In contrast, Tier3 hospitals often deal with overcrowding and resource constraints. Data
indicate that a mere 5.1% of Tier2 and Tier3 institutions for approximately half of all medical consultations?’.
In our study, we also noted that the majority of cases originated from Tier3 hospitals, and this distribution
accurately represents the real-world patterns of COPD patients seeking care at different levels of healthcare
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999.509 | <0.001

Triple treatment (ICS/LABA/LAMA), No. (%)

68(9.1) 939(33.9)* | 1821(21.7)"

ICS/LABA, No. (%)

58(7.8) 562(20.3)* | 1954(23.3)F

Dual bronchodilator (LABA/LAMA), No. (%)

5(0.7) 200(7.2)* | 873(10.4)"

Single bronchodilator, No. (%)

279(37.3) | 915(33.1)* | 2170(25.9)"

None inhalant, No. (%)

338(45.2) | 151(5.5)* | 1572(18.7)

Notes:

Table 2. Distribution of inhaled bronchodilators among the three tiers of hospitals. Values are No. (%) . ICS,
inhaled corticosteroids; LABA, long-acting f2-agonists; LAMA, Long-acting muscarinic antagonist. * Tierl vs.
Tier2 hospitals, P<0.05; T Tier1 vs. Tier3 hospitals, P < 0.05.
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Fig. 1. Distribution of inhaled bronchodilators among the three tiers of hospitals. Values are presented as
percentage (%). LABA, long-acting B-agonists; ICS, inhaled corticosteroids.
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Fig. 2. Distribution of treatments based on treatable characteristics of COPD among different tiers of
hospitals. Values are presented as percentage (%). LABA, long-acting f-agonists; ICS, inhaled corticosteroids.
mMRC, modified British Medical Research Council Dyspnea Scale; CAT, COPD Assessment Test; AE, acute

exacerbation.
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Study

Country/region Period Sample/visit | Treatment patterns

This study

Single bronchodilator 37.3% Dual bronchodilator 0.7% ICS/LABA 7.8% Triple

China 2021-2023 | 748 treatment 9.1% None inhalant 45.2%

Single bronchodilator 7.1% Dual bronchodilator 0.5% ICS/LABA or ICS/

MaoR, etal.* China 2017-2018 | 197 LAMA 10.7% Triple treatment 4.0% None inhalant 50.3% Irregular treatments 28.5%
P ® ey sosaom | van | e 1T Doty 12 ICTLA 105
rocba ek s sy |Gk Pl % i 230 LA o Y
vz | | gk 8Dl 455 CSLAR o 9
Staiesczheguren, Miriam, Spain 2007-2012 | 41,492 Single bronchodilator 30.5% Dual bronchodilator 1.7% ICS/LABA 17.3% Triple

treatment 12.2% Others 17.0% None inhalant 21.2%

al 53

Montes de Oca M, et

Latin America
countries (Argentina,
Colombia, Venezuela
and Uruguay)

2012 309 Single bronchodilator 25.0% ICS/LABA 13.6% Others 1.9% None inhalant 59.5%

Table 3. COPD treatment patterns in primary care among China and other countries. COPD, chronic
obstructive pulmonary disease; ICS, inhaled corticosteroids; LABA, long-acting f2-agonists; LAMA, Long-
acting muscarinic antagonist.

institutions in China. We believe this distribution bias is closely related to the practical limitations of the
hierarchical medical system in China and the behavior of patients seeking care, which highlights the insufficient
in resource allocation and referral mechanisms within the hierarchical healthcare system.

Our study indicated that COPD patients in primary hospitals exhibit characteristics such as advanced age
and exposure to multiple risk factors. Notably, 82.5% of these patients also suffer from chronic bronchitis, with
the majority presenting symptoms like chronic cough and dyspnea. These patients experience a higher rate of
acute exacerbations compared to those treated in Tier2 and Tier3 hospitals. This indicates that primary care
settings bear a heavier disease burden, one reason may be limited disease awareness among this population
and their reluctance to seek timely medical attention. In addition, due to the chronic and progressive nature
of COPD, some patients with more severe diseases may choose primary care facilities for convenience, cost, or
personal considerations. Third, severer disease burden suggests that these patients may not receive adequate
disease management. Results from a study assessing primary care physicians’ knowledge of COPD in China
revealed that 94.4% of the physicians lacked the knowledge of treating COPD with bronchodilators and 92%
of physicians did not know the management for stable COPD?%. This underscores the necessity for enhanced
educational initiatives aimed at both physicians and patients within primary hospitals®.

Results of our study revealed primary hospitals maintaining a relatively low inhaled maintenance treatments
rate of 54.8%—an improvement from previous study®® but still below the rates observed in most of the middle-
to-high-income countries. This disparity may be attributed to a shortage of specialized staff, patient compliance,
drug availability and affordability in primary care settings, which directly impacting the worse clinical outcomes
for COPD patients. Studies indicates that both the direct and indirect medical expenses attributable to COPD
are considerable’*2. In many countries, healthcare funding is predominantly government-provided, facilitating
universal access. However, in lower-middle-income countries, a substantial portion of healthcare financing
relies on out-of-pocket expenses, deterring individuals from seeking necessary treatment due to the financial
strain it imposes. Given these challenges, policymakers may consider enhancing the availability and affordability
of essential medications at the primary care by including basic COPD medications in the national health
insurance reimbursement lists, fostering continuity of care and potentially alleviating the economic burden on
patients®3334,

In our study, we found a misuse of ICS in all the tiers of hospitals. It appears that primary care physicians often
rely solely on the tables and quick reference numbers provided in the guidelines, rather than the comprehensive
document, leading to the lack of knowledge about the potential harms and availability of alternative therapies®.
This issue may also attributed to the common practice of prescribing fixed-dose combinations of ICS with
bronchodilators, such as the LABA/ICS combination, which has been popular for many years. Moreover, our
study noted that with increasing disease severity, there is a general decrease in the prescription of standalone
LABA and LAMA. Conversely, the use of combinations of these bronchodilators (LABA +LAMA), and their
association with ICS, increases as COPD severity escalates. This to some extent reflects the effectiveness of the
COPD management measures over the years in China. Future efforts should continue to advance this approach
and strengthen primary care capacity in COPD prevention and management.

Under-diagnosis of COPD is a widespread problem worldwide*¢-3. Results from the international survey
showed that 81.4% of COPD cases (as defined by spirometry) were undiagnosed. Our study indicated that over
60% of diagnosed patients are already in the advanced stages (GOLD3-4) by the time they were diagnosed. Early
diagnosis and intervention in COPD can significantly slow the progression of lung function decline and improve
long-term outcomes®’. Strengthening COPD prevention and management in primary care can significantly
contribute to better health outcomes and more efficient use of healthcare resources**2. Some actions need to be
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taken, such as enhance health education, raise disease awareness, and apply screening programs for high-risk
subjects*’, make use of diverse questionnaires**~*¢ and digital healthcare technologies®’.

In this multicentre, population-based analysis, we examined clinical features, distribution of risk factors and
treatment patterns in 11,905 COPD patients across 88 hospitals of varying tiers in China. To our knowledge,
this study is notably the first of its scale to provide a comprehensive overview of the current state of COPD
management within tiered medical system in China. By elucidating the disparities in COPD management
within tiered healthcare environments, this study underscores the urgent need for policies that enhance resource
allocation and training at primary care. These findings offer critical empirical evidence to understand the real-
world outcomes and unique challenges faced by COPD patients within China’s tiered healthcare framework, and
offers crucial insights for policymakers to optimize COPD management and enhance overall healthcare quality
in similar settings worldwide.

The limitations of this study should also be acknowledged. First, there may have potential factors influencing
health-seeking behaviors and prescription variations across different tiers of hospitals, such as health insurance
coverage, economic level, geographic factors, medical leveland and etc. In the future, we will further collect
relevant indicators to explore the underlying factors driving prescription variations across different tiers of
hospital. Second, the history of exacerbations was self-reported from the patients, previous research has shown
that exacerbation profiles vary between patients and that the patients themselves often have a poor understanding
of what, exactly, the term exacerbation means.

Conclusions

The tiered medical system in China has demonstrated effectiveness in managing COPD. However, disparities
in treatment patterns across hospital tiers highlight the critical need for better distribution of primary medical
resources. Enhancing drug availability at the primary level and launching educational initiatives for both
physicians and patients are essential steps.

Data availability
The datasets used and/or analysed during the current study available from the corresponding author ( Xiaoju
Zhang [zhangxiaoju@zzu.edu.cn]) on reasonable request.
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