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Objective: Hospitalization due to chronic obstructive pulmonary disease (COPD) exacerbation is linked to worse prognosis and 
increased healthcare burden, especially in low- and middle-income countries. This study aimed to evaluate the quality of care and 
outcomes among inpatients with COPD and to identify prognostic factors relate to healthcare quality indicators.
Methods: A multi-center, retrospective longitudinal study was conducted. Patients hospitalized for COPD exacerbations between 
January and December 2017 were randomly sampled from 16 secondary or tertiary public general hospitals in China. Healthcare 
quality process indicators and clinical outcomes were collected from medical records and patient questionnaires. The median follow- 
up period was 666 days. Multivariate logistic regression analysis was used to identify risk factors for readmission or death within 30 
days after discharge and for one-year mortality.
Results: A total of 891 inpatients with COPD were included. Among them, 14.3% underwent post-bronchodilator spirometry. 
Documentation of exacerbation history and symptom scores was found in 16.8% and 1.2% of medical records, respectively. Long- 
acting bronchodilators (LABDs) were prescribed at discharge in 30.3% of cases. Verbal counseling was the primary approach to 
smoking cessation education, rather than the 5A method. The 30-day readmission rate was 7.1%. The average exacerbation rate was 
0.94 per patient during the following year, and the one-year mortality rate was 7.2%. Prescription of inhaled LABDs at discharge was 
significantly associated with a lower risk of readmission or death within 30 days (HR 0.51, 95% CI 0.29–0.90, p=0.020). The presence 
of cardiovascular disease was associated with an increased risk of death within one year (HR 2.34, 95% CI 1.24–4.41, p=0.002).
Conclusion: The quality of inpatient care for COPD in China showed deficiencies in diagnostics, disease assessment, and patient 
education. Prescription of inhaled LABDs at discharge was a key quality measure that significantly reduced short-term readmission or 
mortality, highlighting its importance. Standardized protocols and clinician training are essential to improve patient outcomes.
Keywords: chronic obstructive pulmonary disease, quality in health care, long-acting bronchodilators, patient readmission, prognosis

Chronic obstructive pulmonary disease (COPD), a chronic lung condition characterized by persistent and usually 
progressive airflow limitation with increased susceptibility to exacerbations, is a major contributor to global morbidity, 
disability-adjusted life years (DALYs), mortality, and healthcare use.1–3 A modeling study based on the Global Burden of 
Disease database estimated that the global number of COPD cases among individuals aged 25 years and older will rise by 
23% from 2020 to 2050, reaching nearly 600 million by 2050.4 Currently, low- and middle-income countries (LMICs) 
bear the greatest share of the global COPD burden.1 The largest increase in COPD burden is also projected to occur in 
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LMICs.4 Therefore, it is essential to implement quality control measures in disease management to improve outcomes 
and reduce healthcare burden, especially in LMICs.

COPD exacerbations are episodes of sudden worsening of respiratory symptoms such as shortness of breath, cough, 
and sputum production, typically linked to increased local and systemic inflammation. Recurrent exacerbations are 
known to result in high short-term readmission rates and increased mortality following an initial hospitalization for 
exacerbation.5 These episodes account for over half of the direct healthcare costs related to COPD, particularly those 
requiring hospital admission.6 Hospitalization offers a key opportunity for healthcare providers to deliver optimal care 
and patient education, particularly in LMICs where primary healthcare systems often fall short in managing chronic 
diseases. However, large-scale studies that thoroughly evaluate the quality of care during hospitalization and at discharge, 
as well as its impact on patient outcomes, remain limited.

Healthcare process quality of COPD involves various aspects, including diagnosis, assessment, treatment and patient 
education. Previous studies have reported poor adherence of respiratory physicians to guideline-recommended treatments 
for COPD.7,8 Given the heterogeneity of COPD,9–11 comprehensive assessment is essential to guide effective treatment, 
as recommended by international guidelines and strategies such as the Global Initiative for Chronic Obstructive Lung 
Disease (GOLD).12 This assessment should include evaluation of airflow limitation, symptoms, exacerbation history, and 
comorbidities. Nonetheless, few studies have examined the adequacy of such comprehensive assessments in clinical 
settings. In addition, it remains unclear whether guideline-recommended inhaled therapies for long-term management are 
appropriately and sufficiently used in real-world practice, especially in LMICs where access to affordable medications 
may be limited.

The objective of this study was to evaluate the overall medical care for inpatients with COPD in China and to identify 
the prognostic factors associated with healthcare quality indicators. The results aim to inform the development of 
practical and effective strategies for quality control in COPD care.

Methods
Study Design
This was a multi-center, retrospective longitudinal study, conducted as the baseline survey of the QC-COPD trial in 
China (ClinicalTrials.gov Identifier: NCT03604146). The study included patients managed by their clinicians for COPD 
exacerbation. Sixteen secondary or tertiary hospitals were randomly selected from public general hospitals in Guangdong 
Province, China. The study was approved by the Ethics Committee of the First Affiliated Hospital of Guangzhou Medical 
University (No. 201722). All participants provided written informed consent before enrollment. The study was conducted 
in accordance with the Declaration of Helsinki.

Study Population
In 2018, 1,000 patients aged over 40 years were randomly selected from 4,766 patients admitted to participating hospitals 
for COPD exacerbations between January 1, 2017 and December 31, 2017. A total of 891 patients were included in the 
analysis after excluding those who did not meet the inclusion criteria or were lost to follow-up (Figure 1). The exclusion 
criteria were as follows: (1) Chronic respiratory diseases other than COPD, including lung cancer, active pulmonary 
tuberculosis, pulmonary fibrosis, and severe bronchiectasis; (2) History of lung surgery; (3) Recently diagnosed 
malignant tumors; (4) Severe renal insufficiency (serum creatinine >451 µmol/L); (5) Severe hepatic insufficiency 
(ALT or AST ≥3 times the upper limit of normal); (6) Enrollment in double-blind trial.

Survey of Medical Quality for COPD
Patients were followed until August 2019, with a median follow-up duration of 666 days. Baseline process quality indicators 
—including diagnosis, assessment, treatment, and education—as well as outcome quality indicators—such as readmission, 
acute exacerbation after discharge, and death—were evaluated. Data were collected through the hospital information system 
(HIS), laboratory information system (LIS), and picture archiving and communication system (PACS). The following 
information was obtained for medical record review: (1) Demographic characteristics and smoking history; (2) Key healthcare 
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quality indicators, including lung function test completion, smoking cessation education, inhaled medication prescriptions, 
discharge prescriptions (medications within one month after discharge), and inhalation device education; (3) Disease 
assessment data, including symptom scores and lung function classification; (4) Utilization of medical resources, such as 
ICU admission, mechanical ventilation, and length of hospital stay; (5) Prognosis information, including the number and date 
of readmissions. Information on the number and date of post-discharge exacerbations and the date of death was obtained 
through patient questionnaires.

Statistical Analysis
Statistical analyses were performed using SPSS software, version 25.0 (IBM, Armonk, NY, USA). Missing values were 
replaced by their conditional means predicted from regression models incorporating observed covariates. Quantitative variables 
were reported as the mean ± standard deviation or as the median and interquartile range, depending on distribution normality. 
Data with a zero-inflated Poisson distribution were presented as the mean and 95% confidence interval (CI). Categorical 
variables were expressed as counts and percentages. The t-test or Mann–Whitney U-test was used to compare quantitative 
variables between groups. Chi-square or Fisher’s exact test was used for categorical variables. Binary logistic regression 
analysis was conducted to identify independent factors associated with readmission or death within 30 days, and death within 
one year after discharge. Variables with p<0.01 in univariate analysis were included in the multivariate logistic regression model 
using a stepwise forward selection approach (p<0.05), based on maximum likelihood estimation. The Hosmer–Lemeshow test 
was used to evaluate the goodness of fit of the multivariate model. A p-value of <0.05 was considered statistically significant.

Results
A total of 891 inpatients with COPD as the primary diagnosis were analyzed from 12 secondary hospitals and 4 tertiary 
hospitals. Table 1 presents the demographic and clinical characteristics of the study population, who were predominantly 
older smokers.

Figure 1 Flow chart of participant selection. 
Abbreviation: AECOPD, Acute Exacerbations of Chronic Obstructive Pulmonary Disease.
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Process Quality of Diagnosis, Comprehensive Assessment and Management for COPD
As shown in Table 2, only 14.3% of COPD inpatients underwent post-bronchodilator spirometry either before or during 
hospitalization. This rate was significantly lower in secondary hospitals compared to tertiary hospitals (6.6% vs 26.5%, 
p<0.001). Only 2.2% of patients underwent repeat post-bronchodilator spirometry within one year after discharge. The history 
of exacerbations was recorded in only 16.8% of medical records. Symptom scores using the the modified Medical Research 
Council (mMRC) dyspnea scale or the COPD Assessment Test (CAT) were documented in only 1.2% of cases. Computed 
tomography (CT) and chest X-ray were performed during hospitalization in 30.0% and 50.8% of patients, respectively.

Table 1 Demographics and Clinical Characteristics of AECOPD Inpatients†

Characteristics All patients  
(N=891)

Patients in Secondary  
Hospitals (N=547)

Patients in Tertiary  
Hospitals (N=344)

P value

Age, yr 75.0±9.4 74.7±9.0 75.6±10.1 0.165

Female sex, N(%) 191 (21.4) 103 (18.8) 88 (25.6) 0.017

Current Smoker, N(%) 204 (22.9) 109 (19.9) 95 (27.6) 0.008
Heavy smoker,N(%)‡ 382 (42.9) 229 (41.9) 153 (44.5) 0.443

Pre-FEV1, %pred§ 47.9±18.4 45.5±16.3 51.4±20.6 0.018

Post- FEV1, %pred¶ 50.4±23.1 43.0±23.4 53.3±22.4 0.023
Post-FEV1/FVC, %¶ 49.3±15.4 44.5±20.6 51.1±12.4 0.079

Comorbidity,N(%) 801 (89.9) 474 (86.7) 327 (95.1) 0.001
Cardiovascular diseases 544 (61.1) 345 (63.1) 199 (57.8) 0.120

Pneumonia 365 (41.0) 211 (38.6) 154 (44.8) 0.067

Asthma 22 (2.5) 11 (2.0) 11 (3.2) 0.266

Notes: †Quantitative data were expressed as mean and standard deviation and analyzed by t test. Categorical variables were expressed in 
percentage and analyzed by Chi-Square tests. ‡Heavy smokers were defined as patients with a smoking index greater than 10 pack-years. 
§The number of patients with lung function data is 306, including 144 in Grade 2 hospitals and 162 in Grade 3 hospitals. ¶The number of 
patients with post-bronchodilator lung function data is 127, including 36 in Grade 2 hospitals and 91 in Grade 3 hospitals.

Table 2 Process Quality of Medical Care for AECOPD Inpatients†

Quality Index All patients 
(N=891)

Patients in 
Secondary Hospitals  

(N=547)

Patients in Tertiary 
Hospitals  
(N=344)

P value

Diagnosis of COPD with evidence of post-FEV1/FVC<70%, N(%) 127 (14.3) 36 (6.6) 91 (26.5) <0.001
Medical record with symptom score (CAT or mMRC), N(%) 11 (1.2) 9 (1.6) 2 (0.6) 0.137

Medical records with exacerbations history, N(%) 150 (16.8) 53 (9.7) 97 (28.2) <0.001

Chest X-ray during hospitalization, N(%) 267 (30.0) 191 (34.9) 76 (22.1) <0.001
Chest CT during hospitalization, N(%) 453 (50.8) 247 (45.5) 206 (59.9) <0.001

Discharge prescription of Inhaled medication, N(%) 332 (37.3) 154 (28.2) 178 (51.7) <0.001

Discharge prescription of long-acting bronchodilators 270 (30.3) 105 (19.1) 165 (48.0) <0.001
LAMA, N(%) 50 (5.6) 15 (2.7) 35 (10.2) <0.001

LABA+ICS, N(%) 160 (18.0) 74 (13.5) 86 (25.0) <0.001

LABA+ICS+LAMA, N(%) 60 (6.7) 16 (2.9) 44 (12.8) <0.001
Non-invasive mechanical ventilation,N(%) 59 (6.6) 17 (3.1) 42 (12.2) <0.001

Inhaler device education for inhaler users, N(%) 293 (88.3) 127 (82.5) 166 (93.3) 0.005

Smoking cessation education for current smokers, N(%) 163 (79.9) 76 (67.0) 87 (91.6) <0.001
Oral education, N(%) 142 (69.6) 65 (59.6) 77 (81.1) 0.001

Written education, N(%) 15 (7.4) 7 (6.4) 8 (8.4) 0.585

5 A’s, N(%) 6 (2.9) 4 (3.7) 2 (2.1) 0.509
Reexamination of PFT within 1 year after discharge, N(%) 20 (2.2) 17 (3.1) 3 (0.9) 0.015

Notes: †Categorical variables were expressed in percentage and analyzed by Chi-Square tests. CAT: The COPD Assessment Test. mMRC: modified Medical Research Council dyspnea 
scale.
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Inhaled medications were included in 37.3% of discharge prescriptions, with a higher proportion in tertiary hospitals 
than in secondary hospitals (51.7% vs 28.2%, p<0.001). Long-acting bronchodilators (LABDs) were prescribed to 30.3% 
of patients at discharge, more frequently in tertiary hospitals than in secondary hospitals (48.0% vs 19.1%, p<0.001). The 
most common regimen was a long-acting beta-agonist/inhaled corticosteroids (LABA/ICS) combination (18.0%), 
followed by triple therapy (6.7%), and long-acting muscarinic antagonist (LAMA) monotherapy (5.6%).

A higher proportion of patients in tertiary hospitals received noninvasive mechanical ventilation compared to secondary 
hospitals (12.2% vs 3.1%, p<0.001). Smoking cessation education was provided to 88.3% of current smokers, with a higher 
proportion in tertiary hospitals than in secondary hospitals (91.6% vs 69.7%, p<0.001). The majority of education was 
delivered verbally, and only 2.9% of patients received counseling based on the 5A method, as recommended by guidelines.12

Outcome Quality of Inpatients with COPD Exacerbations
As shown in Table 3, the mean length of hospital stay was 8.5 ± 5.1 days, and 3.3% of patients were admitted to the ICU. 
During one year of follow-up, 41.8% of patients experienced at least one moderate-to-severe COPD exacerbation. 
A significantly higher proportion of patients in secondary hospitals experienced exacerbations after discharge compared 
to those in tertiary hospitals (47.0% vs 33.4%, p<0.001). A total of 23.0% of patients experienced two or more moderate- 
to-severe exacerbations during follow-up. The median time to the next moderate-to-severe exacerbation was 353 (120, 
673) days. The readmission rates for COPD exacerbations at 30 days, 90 days, and one year after discharge were 7.1%, 
17.1%, and 39.5%, respectively. The average number of hospitalizations for COPD exacerbations within one year after 
discharge was 0.75 (95% CI 0.67–0.83). All-cause mortality was 2.9% within 30 days and 7.2% within one year.

Prognostic Factors in Hospitalized Patients with COPD
Multivariate analysis showed that the risk of readmission or death within 30 days after discharge was significantly lower 
in patients who received a LABD prescription at discharge (OR 0.51, 95% CI 0.29–0.90, p=0.020), and significantly 
higher in older patients (Table 4). The Hosmer–Lemeshow test indicated a good model fit (Chi-square 3.17, p=0.205).

Cardiovascular disease (OR 2.34, 95% CI 1.24–4.41, p=0.008) and older age (OR 1.42 per 10 years, 95% CI 1.06–1.90, 
p=0.018) were associated with a higher risk of death within one year of discharge among patients hospitalized for COPD 

Table 3 Outcome Quality of Medical Care for AECOPD Inpatients†

Quality Index All Patients 
(N=891)

Patients in Secondary 
Hospitals (N=547)

Patients in Tertiary 
Hospitals (N=344)

P value

Hospital stay, days 8.5±5.1 8.2±5.4 8.8±4.7 0.107

ICU admission, N(%) 29 (3.3) 21 (3.8) 8 (2.3) 0.215
Invasive mechanical ventilation, N(%)‡ 11 (1.2) 7 (1.3) 4 (1.2) 0.878

Moderate-severe exacerbations after discharge

≥1 within 1 year, N(%) 372 (41.8) 257 (47.0) 115 (33.4) <0.001
≥2 within 1 year, N(%) 205 (23.0) 140 (25.6) 65 (18.9) 0.021

Number within 1 year, n./patient‡ 0.94 (0.83,1.04) 1.02 (0.89,1.15) 0.80 (0.62,0.98) <0.001

Time to next AECOPD,days§ 353 (120,673) 265 (92,634) 521 (192,655) <0.001
Readmission for exacerbations after discharge

Within 30 days, N(%) 63 (7.1) 47 (8.6) 16 (4.7) 0.025

Within 90 days, N(%) 152 (17.1) 109 (19.9) 43 (12.5) 0.004
Within 1 year, N(%) 352 (39.5) 247 (45.2) 105 (30.5) <0.001

Number within 1 year, n./patient‡ 0.75 (0.67,0.83) 0.87 (0.76,0.99) 0.55 (0.44,0.66) <0.001

Time to next readmission, days§ 399 (122,678) 287 (94,660) 527 (209,687) <0.001
Death within 30 days after discharge,N(%) 26 (2.9%) 16 (2.9%) 10 (2.9%) 0.988

Death within 1 year after discharge,N(%) 64 (7.2) 46 (8.4) 18 (5.2) 0.074

Notes: †Quantitative data were expressed as mean and standard deviation or Median and Interquartile Range, and analyzed by t test or Mann–Whitney test. 
Categorical variables were expressed in percentage and analyzed by Chi-Square tests. ‡Data with the zero-inflated Poisson distribution were expressed as the 
mean and 95% CI of the mean. §Including censored data. The median follow-up time is 666 days.
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exacerbation (Supplemental Table 1). The Hosmer–Lemeshow test confirmed a good fit of the model (Chi-square 2.700, 
p=0.259).

Discussion
In this multi-center real-world study, suboptimal quality of care was observed for inpatients diagnosed with COPD in 
public general hospitals in China. More than 85% of patients lacked post-bronchodilator spirometry to confirm the 
diagnosis. Documentation of exacerbation history and symptom scores was found in only 16.8% and 1.2% of medical 
records, respectively. Long-term maintenance therapy after discharge was insufficient, with only 30% of patients 
prescribed LABDs. We found superior performance in both care process metrics and clinical outcomes within tertiary 
versus secondary hospitals. However, multivariable analysis identified patient age, cardiovascular comorbidities, and 
LABDs prescription at discharge as independent prognostic determinants, rather than hospital level. These findings 
highlight the need for improved standardization of care, particularly in secondary hospitals.

In accordance with GOLD guidelines, patients with COPD should undergo pulmonary function testing to confirm the 
diagnosis and repeat it at least annually to evaluate the response to treatment.12 A previous nationwide study showed only, 
5.9% of COPD patients underwent spirometry.13 This may be partly due to the fact that over 90% of COPD cases are mild to 
moderate,14 and many of these patients are asymptomatic and do not seek medical attention.14 The low rate of spirometry 
observed in this study may be explained by the following two reasons: a notable proportion of Chinese patients first present for 
medical evaluation during acute exacerbations (when pulmonary function testing is contraindicated), and clinicians’ failure to 
initiate standard diagnostic workup during stable-phase encounters. Effective screening of high-risk groups may help achieve 
earlier diagnosis and treatment, potentially reducing hospital admissions. Several screening tools, including questionnaires 
and peak expiratory flow measurements, have been found to be feasible in low- and middle-income countries.15 Our findings 
underscore the need for enhanced clinician education programs focused on diagnostic protocol adherence, particularly 
emphasizing spirometry utilization during stable disease phases in respiratory medicine practice. It is also important for 
physicians to educate patients on the value of regular spirometry during follow-up.

To our knowledge, this was the first study to assess whether clinicians adequately evaluated COPD during inpatient 
exacerbations in real-world clinical practice in China. Symptom scores and exacerbation history form the basis of initial 
treatment and are important references for follow-up therapy12 as well as indicators of disease activity and mortality.16 

However, we found that few medical records contained this information, which may explain the low proportion of 
patients prescribed long-acting bronchodilators (LABDs) at discharge. It is encouraging that over 80% of patients 
received a chest X-ray or computed tomography (CT) scan during hospitalization, which contributed to differential 
diagnosis and provided prognostic and comorbidity data.17,18 These findings highlight the need to improve disease 
assessment through enhanced physician education. Similarly, deficiencies were observed in standardizing patient educa-
tion. Most current smokers received verbal smoking cessation advice rather than counseling based on the 5A method 

Table 4 Factors Associated with Increased Readmission or Death Within 30 days After 
Discharge

Variables Univariate Analysis Multivariate Analysis†

OR(95% CI) P value OR(95% CI) P value

Hospital grade 0.61 (0.38, 1.00) 0.048
Gender, male 1.24 (0.70, 2.18) 0.467

Age,/10yr 1.37 (1.08, 1.75) 0.010 1.32 (1.04,1.68) 0.025

Current smoker 0.68 (0.38, 1.21) 0.189
Cardiovascular disease 1.56 (0.97, 2.52) 0.070

Pneumonia 1.02 (0.65, 1.60) 0.934

Long acting bronchodilator 0.47 (0.27, 0.83) 0.009 0.51 (0.29,0.90) 0.020
Non-invasive mechanical ventilation 1.27 (0.56, 2.88) 0.575

Notes: †Hosmer and Lemeshow Test for Multivariate Logistic Regression model with stepwise forward LR method: 
Chi-square 3.173, p=0.205.

https://doi.org/10.2147/COPD.S510613                                                                                                                                                                                                                                                                                                                                                                                         International Journal of Chronic Obstructive Pulmonary Disease 2025:20 1792

Wang et al                                                                                                                                                                           

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/article/supplementary_file/510613/510613%252520Revised%252520Supplementary%252520Table%2525201.docx


recommended in clinical guidelines,12,19 which offers a structured approach to quitting.19 Education on inhaler use was 
also suboptimal, with the coverage rate among users falling below the ideal level of 100%, indicating room for 
improvement.

For the first time, our study showed that prescribing inhaled LABDs at discharge was associated with nearly a 50% 
reduction in readmission or mortality within 30 days. A series of randomized controlled trials have demonstrated the 
effectiveness of LABDs, with or without inhaled corticosteroids (ICS), in improving symptoms and lung function and in 
reducing exacerbations and hospital admissions in stable COPD.20–23 Our findings support early initiation of LABDs 
immediately after discharge for COPD exacerbations. However, fewer than 40% of inpatients received LABDs at 
discharge, indicating an unmet need. Previous studies have reported poor adherence to GOLD guidelines among 
pulmonologists and low adherence to inhalers by patients with COPD.24–26 A prospective observational study further 
revealed that inappropriate prescriptions not aligned with guidelines were more common than non-adherence or inhaler 
misuse.27 Therefore, it is essential to review maintenance therapy, primarily involving inhaled bronchodilators, and 
reassess inhaler technique before discharge.

Most patients with COPD have at least one additional, clinically relevant chronic disease and die from non-respiratory 
disorders, particularly cardiovascular diseases and cancer.28 In this study, up to 90% of inpatients with COPD exacer-
bation had comorbidities, with over 60% having cardiovascular disease, which doubled the one-year risk of death 
following discharge. Cardiovascular mortality accounts for more than one-quarter of deaths in patients with moderate-to- 
severe COPD.29 Mortality due to cardiac disease in patients with moderate COPD was higher than mortality related to 
respiratory failure.30 Our findings underscore the importance of including comorbidity management, especially cardio-
vascular disease, as a process indicator for quality COPD care to reduce mortality.

Our results highlight the need to improve the overall quality of COPD care. Notably, both process measures and outcome 
indicators were generally better in tertiary hospitals than in secondary hospitals. However, hospital level was not an 
independent predictor of 30-day readmission or death, nor of one-year mortality. This aligns with previous studies showing 
no significant association between hospital resources or organizational structure and COPD readmission rates.31,32 In our 
analysis, key factors influencing prognosis included patient age, comorbidities, and the quality of care processes—specifically, 
whether LABDs were prescribed. Therefore, improving patient outcomes depends not on encouraging treatment at tertiary 
hospitals, but on enhancing the quality of COPD care at secondary hospitals, which serve as the main providers of care for 
common diseases, particularly in smaller cities. National audit data from the United Kingdom suggested that improvements in 
process indicators occurred only when quality training and performance targets were linked to financial incentives.33 More 
region-specific studies are needed to identify effective strategies for improving COPD care.

This study has several strengths. It is the first large-scale, multi-center longitudinal survey to evaluate the medical 
quality of COPD inpatient care in China. We are also the first to examine how in-hospital care quality affects both short- 
and long-term outcomes of COPD exacerbations. Previous research on prognosis has mostly focused on specific 
treatments. Additionally, this study included both secondary and tertiary hospitals, whereas most clinical studies lack 
data from secondary facilities. Furthermore, this is a real-world study with a median follow-up period of nearly two 
years, and the findings are likely to be representative.

Several limitations should be acknowledged. First, the retrospective design may introduce recall bias. To reduce this, 
we used a large sample size across multiple centers. Moreover, the primary outcomes—readmission and death—were 
mostly derived from medical records and thus less affected by recall bias. Second, due to data limitations, we only 
analyzed the effect of discharge prescriptions (medications within one month) rather than long-term maintenance 
treatment. To further examine the impact of healthcare quality control on disease outcomes, a multi-center, prospective, 
cluster-randomized controlled trial has been initiated.

Conclusion
Management of COPD exacerbations in China revealed deficiencies in care process. Physician practices were inadequate, 
as indicated by low rates of post-bronchodilator spirometry, symptom scoring, exacerbation history documentation, and 
structured smoking cessation education. Greater emphasis should be placed on the discharge prescription of inhaled 
LABDs, which was associated with a 50% reduction in readmission or mortality within 30 days. Cardiovascular 
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comorbidities, which contributed significantly to one-year mortality, must also be addressed. To improve outcomes and 
reduce healthcare burden, clinician training based on standardized protocols should be prioritized, especially in 
secondary hospitals.
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