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Abstract
Background: Patients with chronic obstructive pulmonary disease (COPD)
often have multiple comorbidities, which increases the complexity of treatment
and medical burden. The impact of comorbidities on COPD patient manage-
ment is profound, but existing research mostly focuses on single comorbidities,
lacking systematic analysis of multiple comorbidity patterns and hospitalization
costs.

Objective: To explore the comorbidity characteristics and multiple comorbid-
ity patterns in COPD patients, analyze the impact of different characteristics
and comorbidity patterns on hospitalization costs, and provide a basis for per-
sonalized health management and resource allocation for COPD patients.

Methods: A retrospective analysis was conducted on 5,061 COPD patients
hospitalized in a tertiary hospital in Guangzhou from 2020 to 2023. Systematic
cluster analysis was used to draw a cluster dendrogram to study comorbidity
patterns in COPD patients, and multi-group comparisons were performed to
analyze the prevalence and characteristics of different patterns. Multiple linear
regression was used to analyze the impact of each comorbidity pattern on total
hospitalization costs, Western medicine costs, and antimicrobial drug costs.

Results: Systematic cluster analysis identified 6 clusters of comorbidity pat-
terns, including a cardiometabolic disease pattern, liver-kidney disease pattern,
digestive system disease pattern, joint disease pattern, cancer pattern, and respi-
ratory disease pattern. The prevalence, gender, age, BMI, and smoking history
among the 6 clusters showed statistically significant differences (P<0.05). Multi-
ple linear regression analysis revealed that BMI, cancer pattern, and respiratory
disease pattern all had significant effects on total hospitalization costs, Western

chinarxiv.org/items/chinaxiv-202412.00174 Machine Translation

https://chinarxiv.org/items/chinaxiv-202412.00174
https://chinarxiv.org/items/chinaxiv-202412.00174


medicine costs, and antimicrobial drug costs (P<0.05), with the respiratory dis-
ease pattern having the greatest impact on total hospitalization costs (𝛽=0.125,
P<0.001).

Conclusion: The comorbidity patterns of COPD can be divided into 6 clusters,
among which BMI, cancer pattern, and respiratory disease pattern are the main
influencing factors of hospitalization costs.
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Abstract

Background Chronic obstructive pulmonary disease (COPD) patients often
present with multiple comorbidities, which increase treatment complexity and
healthcare burden. While comorbidities significantly impact COPD manage-
ment, existing research primarily focuses on individual conditions, lacking sys-
tematic analysis of multiple comorbidity patterns and hospitalization costs. Ob-
jective This study aims to investigate comorbidity characteristics and patterns
in COPD patients, analyzing how different features and comorbidity patterns
affect hospitalization costs to provide evidence for personalized health manage-
ment and resource allocation. Methods A retrospective analysis was conducted
on 5,061 COPD inpatients at a tertiary hospital in Guangzhou from 2020–2023.
Systematic clustering analysis was employed to construct dendrograms identify-
ing comorbidity patterns, with multiple group comparisons assessing prevalence
and characteristics. Multiple linear regression analysis evaluated the impact of
each pattern on total hospitalization costs, western medicine costs, and antibac-
terial medication costs. Results Systematic clustering identified six comorbid-
ity patterns: cardiovascular and metabolic diseases, hepatorenal diseases, diges-
tive system diseases, arthropathy, cancer, and respiratory system diseases. The
prevalence of these six patterns and differences in gender, age, BMI, and smok-
ing history were statistically significant (P<0.05). Multiple linear regression
revealed that BMI, cancer pattern, and respiratory system diseases pattern all
significantly impacted total hospitalization costs, western medicine costs, and
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antibacterial medication costs (P<0.05), with the respiratory system diseases
pattern exerting the most substantial effect on total costs (𝛽=0.125, P<0.001).
Conclusion COPD comorbidity patterns can be categorized into six clusters,
with BMI, cancer pattern, and respiratory system diseases pattern being the
primary factors influencing hospitalization costs.

Keywords COPD; Comorbidity patterns; Health management; Hospitalization
costs; Systematic clustering

Chronic Obstructive Pulmonary Disease (COPD) is a heterogeneous lung dis-
ease characterized by persistent chronic respiratory symptoms caused by airway
and alveolar structural or functional abnormalities, leading to progressive air-
flow limitation. As a common chronic disease, COPD has become a major
global health concern, currently ranking as the third leading cause of death
worldwide and posing severe challenges to public health systems. While COPD
primarily affects the lungs, its chronic systemic inflammatory characteristics can
exert widespread effects on multiple systems and organs, often accompanied by
various other chronic conditions. This phenomenon of multiple coexisting dis-
eases is termed “comorbidity,”referring to the additional health burden when
a specific disease coexists with other conditions. Research indicates that 84.5%
of COPD patients have at least one comorbidity, which not only significantly
increases treatment complexity but also substantially elevates healthcare re-
source consumption, including higher hospitalization rates, medical expenses,
and medication usage. Current comorbidity research predominantly focuses on
single conditions, lacking systematic exploration of overall comorbidity patterns.
This study employs systematic cluster analysis to identify comorbidity patterns
in COPD patients and analyze their impact on hospitalization costs, aiming
to provide reference evidence for personalized health management and resource
allocation.

1. Methods

1.1 Study Population COPD patients hospitalized at The First Affiliated
Hospital of Guangzhou Medical University between 2020–2023 were selected as
study subjects. Inclusion criteria: met COPD diagnostic criteria in the“Guide-
lines for the Diagnosis and Treatment of Chronic Obstructive Pulmonary Dis-
ease (2021 Revision)”with COPD as the primary diagnosis; age ≥ 40 years.
Exclusion criteria: patients who underwent lung transplantation during hospi-
talization. This retrospective study utilized broad informed consent signed by
all participants upon admission, permitting use of their biological samples or
data for other clinical research. The study was approved by the Ethics Commit-
tee of The First Affiliated Hospital of Guangzhou Medical University (Approval
No.: ES-2024-K085-01).
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1.2 Data Collection and Definitions 1.2.1 General Data Collection.
Patient information was collected including gender, age, primary and all sec-
ondary diagnoses at discharge, smoking history, education level, Body Mass
Index (BMI), total hospitalization costs, western medicine costs, antibacterial
medication costs, number of hospitalizations, and length of stay. Smoking his-
tory was defined as any prior smoking experience. Education level was catego-
rized as primary school or below, junior/high school, and college or above.

1.2.2 Grouping. Patients were divided into comorbidity and control groups
based on secondary diagnoses at discharge. The comorbidity group included
patients with at least one other chronic disease among the 15 common conditions
listed in 1.2.3 in their secondary diagnoses, while the control group had none of
these 15 chronic diseases diagnosed.

1.2.3 Comorbidity Classification. Based on the International Statistical
Classification of Diseases and Related Health Problems (10th Revision) (ICD-10)
classification method and referencing previous literature and disease prevalence,
this study included 15 common chronic diseases for comorbidity analysis: hyper-
tension, diabetes, cancer, heart disease (e.g., coronary heart disease, congestive
heart failure), arrhythmia, cerebrovascular disease, emotional and mental dis-
orders, arthritis or rheumatism, dyslipidemia, liver disease, kidney disease, di-
gestive system diseases, other respiratory diseases (e.g., asthma, bronchiectasis,
pulmonary hypertension), memory-related diseases (e.g., dementia, brain atro-
phy, Parkinson’s disease), and sleep disorders. All 15 diseases were confirmed
by our hospital and met ICD-10 diagnostic criteria.

1.2.4 Comorbidity Pattern Cluster Analysis. The average linkage method
in hierarchical cluster analysis was used, with Pearson correlation coefficient
as the distance measure between clusters. Dendrograms were constructed to
explore comorbidity patterns in elderly chronic disease patients.

1.3 Statistical Methods R 4.4.0 was used for multiple imputation of vari-
ables with missing values (smoking history, education level, and BMI had <10%
missing rate). Statistical analysis was performed using SPSS 26.0. Categorical
data were expressed as relative frequencies, with inter-group comparisons using
�2 tests. Non-normally distributed continuous data were expressed as M(P25,
P75), with two-group comparisons using Mann-Whitney U tests. Cluster anal-
ysis was conducted using R 4.4.0. Based on comorbidity patterns generated
from dendrograms, �2 tests or Kruskal-Wallis H tests were used for prevalence
and characteristic comparisons between groups, with Bonferroni correction for
post-hoc tests. Multiple linear regression analysis was used to assess the impact
of characteristics and comorbidity patterns on hospitalization costs. The signif-
icance level for post-hoc tests in multiple group comparisons was adjusted to
𝛼=0.003, while P<0.05 was considered statistically significant for other analy-
ses.
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2. Results

2.1 General Characteristics A total of 5,061 subjects were included, com-
prising 4,549 males (89.88%) and 512 females (10.12%), with a mean age of
69.2$±$9.2 years. The comorbidity group had significantly higher age, BMI,
length of stay, number of hospitalizations, total hospitalization costs, western
medicine costs, and antibacterial medication costs compared to the control
group (P<0.05). No significant differences were observed between groups in
gender, education level, or smoking history (P>0.05) .

2.2 Comorbidity Status The comorbidity group included 4,343 patients,
with a prevalence of 85.81% and an average of 1.86$±$1.36 comorbidities per
patient. The prevalence of the 15 comorbidities was: other respiratory diseases
2,277 cases (44.99%), hypertension 1,629 cases (32.19%), liver disease 1,156 cases
(22.84%), heart disease 1,027 cases (20.29%), arrhythmia 622 cases (12.29%), di-
abetes 586 cases (11.58%), kidney disease 470 cases (9.29%), digestive system
diseases 348 cases (6.88%), cerebrovascular disease 342 cases (6.76%), dyslipi-
demia 264 cases (5.22%), sleep disorders 228 cases (4.51%), malignant tumors
216 cases (4.27%), arthritis or rheumatism 120 cases (2.37%), memory-related
diseases 68 cases (1.34%), and emotional/mental disorders 57 cases (1.13%).

2.3 Comorbidity Pattern Analysis Systematic cluster analysis using the
average linkage method was performed on the 15 comorbidities, identifying six
comorbidity patterns based on clinical and classification objectives, in order of
clustering: cardiovascular and metabolic diseases pattern (hypertension, dia-
betes, heart disease, arrhythmia, cerebrovascular disease, memory-related dis-
eases, emotional/mental disorders, sleep disorders), hepatorenal diseases pattern
(kidney disease, liver disease, dyslipidemia), digestive system diseases pattern,
arthropathy pattern, cancer pattern, and respiratory system diseases pattern
[Figure 1: see original paper].

Statistically significant differences were found among the six patterns in preva-
lence, gender, age, BMI, and smoking history (P<0.05), but not in education
level (P=0.054). Post-hoc tests with Bonferroni correction (adjusted signifi-
cance level 𝛼=0.003) revealed: pairwise differences in prevalence among all six
patterns (P<0.003); higher male proportion in the cancer pattern compared
to cardiovascular metabolic, digestive system, and respiratory system patterns
(P<0.003); older age in cardiovascular metabolic pattern compared to hepatore-
nal, digestive system, and respiratory system patterns, and older age in arthropa-
thy and cancer patterns compared to hepatorenal and digestive system patterns
(P<0.003); higher BMI in cardiovascular metabolic and hepatorenal patterns
compared to cancer and respiratory system patterns (P<0.003); and higher
smoking rate in hepatorenal pattern compared to cardiovascular metabolic and
respiratory system patterns (P<0.003) .
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2.5 Impact of Comorbidity Patterns on Hospitalization Costs
Univariate analysis was performed with independent variables including
gender (male=1, female=2), age (40-49 years=1, 50-59 years=2, 60-69
years=3, 70-79 years=4, $�80𝑦𝑒𝑎𝑟𝑠 = 5), 𝑠𝑚𝑜𝑘𝑖𝑛𝑔ℎ𝑖𝑠𝑡𝑜𝑟𝑦(𝑛𝑜 = 0, 𝑦𝑒𝑠 =
1), 𝐵𝑀𝐼(< 18.5𝑘𝑔/𝑚{2}= 1, 18.5 − 23.9𝑘𝑔/𝑚{2}= 2, 24.0 − 27.9𝑘𝑔/𝑚^{2}$=3,
$�28.0𝑘𝑔/𝑚^{2}$=4), education level (primary school or below=1, junior/high
school=2, college or above=3), and the six comorbidity patterns (no=0, yes=1),
with dependent variables of total hospitalization costs, western medicine costs,
and antibacterial medication costs (all actual values). Results showed that age,
BMI, smoking history, cardiovascular metabolic disease pattern, cancer pattern,
and respiratory system diseases pattern influenced total hospitalization costs
(P<0.05); gender, age, BMI, smoking history, cardiovascular metabolic disease
pattern, hepatorenal disease pattern, digestive system disease pattern, cancer
pattern, and respiratory system diseases pattern influenced western medicine
costs (P<0.05); and gender, age, BMI, education level, smoking history,
cardiovascular metabolic disease pattern, hepatorenal disease pattern, digestive
system disease pattern, cancer pattern, and respiratory system diseases pattern
influenced antibacterial medication costs (P<0.05) (see Supplementary Tables
1-3).

Further multiple linear regression analysis was conducted using variables signifi-
cant in univariate analysis as independent variables (assignments same as above)
and hospitalization costs as dependent variables (actual values). Results showed
that BMI, cardiovascular metabolic disease pattern, cancer pattern, and respi-
ratory system diseases pattern influenced total hospitalization costs (P<0.05);
gender, BMI, smoking history, cardiovascular metabolic disease pattern, cancer
pattern, and respiratory system diseases pattern influenced western medicine
costs (P<0.05); and gender, BMI, education level, cancer pattern, and respira-
tory system diseases pattern influenced antibacterial medication costs (P<0.05)
.

3. Discussion

With population aging and changing disease patterns, multimorbidity has be-
come increasingly prevalent among older adults. According to China Health
and Retirement Longitudinal Study (CHARLS) data, 42.4% of older adults
suffer from multiple chronic conditions. COPD often coexists with cardiovas-
cular diseases, metabolic disorders, and psychological conditions, substantially
increasing healthcare burden and management complexity while posing signifi-
cant challenges to resource allocation. Given the growing importance of COPD
comorbidities, increasing research attention has focused on this area. However,
most studies examine single comorbidity effects, lacking systematic analysis of
multiple comorbidity patterns. This study analyzed comorbidities and patterns
in COPD patients aged 40 and above, exploring their impact on hospitalization
costs to inform health management and prevention strategies.

Results showed that most COPD patients had at least one comorbidity, with a
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prevalence of 85.81%, slightly higher than the 81% reported in a large Danish lon-
gitudinal cohort study of COPD patients. Another analysis of 939 middle-aged
and elderly COPD inpatients in Beijing found 93.40% had at least one comor-
bidity. Variations in comorbidity prevalence across studies may be attributed
to differences in measurement methods, data sources, and sample sizes. The
top five comorbidities were other respiratory diseases, hypertension, liver dis-
ease, heart disease, and arrhythmia, consistent with multiple studies reporting
respiratory and cardiovascular diseases as the most common COPD comorbidi-
ties. One study identified mood disorders, stress-related disorders, or anxiety
as the most frequent COPD comorbidities, whereas our study found relatively
lower proportions of emotional and mental issues, suggesting potential under-
recognition of these aspects.

The comorbidity group was older than the control group, likely due to cumu-
lative effects of lifestyle risk factors such as smoking, sedentary behavior, and
unhealthy diet increasing comorbidity risk with age. An observational multi-
cohort study found obesity (BMI $�30𝑘𝑔/𝑚^{2}$) associated with 21 different
diseases, with mechanisms including metabolic abnormalities, chronic inflamma-
tion, hormonal imbalance, and increased mechanical joint loading. Our study
found comorbid COPD patients had higher hospitalization frequency, length
of stay, total costs, western medicine costs, and antibacterial medication costs
than the control group, possibly because comorbidities increase disease complex-
ity and severity, requiring more frequent and complex medical interventions.

Different studies may identify varying comorbidity patterns due to methodolog-
ical differences, sample characteristics, and chronic disease diversity. James
et al. identified four major patterns in advanced COPD: cardiometabolic and
anemia, malnutrition and low mood, obesity with metabolic and mood disor-
ders, and fewer comorbidities. Hansen et al. identified three COPD comor-
bidity clusters using two-step clustering: heart disease-predominant, allergy-
predominant, and other comorbidities excluding heart disease. Despite varying
results, cardiovascular metabolic patterns remain prominent across studies. Our
findings similarly show cardiovascular metabolic disease as the most common
pattern in COPD patients. Complex interactions between COPD and cardio-
vascular disease include chronic hypoxemia, systemic inflammatory response,
oxidative stress, shared risk factors, and medication effects, substantially in-
creasing cardiovascular risk in COPD patients. The respiratory system diseases
pattern ranked second in prevalence, encompassing asthma, bronchiectasis, and
pulmonary hypertension. COPD-asthma comorbidity mechanisms involve Th1
and Th2 immune responses triggering systemic inflammation, airway remodel-
ing, biomarker classification, gene-environment interactions, and epigenetic reg-
ulation. COPD-associated protease-antiprotease imbalance and uncontrolled
protease activity such as neutrophil elastase can cause airway wall remodeling
and bronchiectasis. Chronic hypoxemia and pulmonary vascular remodeling
increase COPD patients’susceptibility to pulmonary hypertension. The hepa-
torenal diseases pattern (liver disease, kidney disease, dyslipidemia) may relate
to non-alcoholic fatty liver disease and lipid metabolism disorders from chronic
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smoking and inflammation. Studies show COPD patients have significantly ele-
vated lung cancer risk, with shared pathological mechanisms including chronic
inflammation, genetic susceptibility, epigenetic changes, telomere shortening,
and protease-antiprotease imbalance.

Multiple linear regression analysis of hospitalization costs revealed significant ef-
fects of comorbidity patterns on total costs, western medicine costs, and antibac-
terial medication costs, with varying impact across patterns. A meta-analysis
of 59 studies showed multimorbidity economic impact was most significant for
cancer-mental health, diabetes-cardiovascular disease, and respiratory disease-
mental health combinations, with costs substantially higher than other disease
patterns. Our results showed the respiratory system diseases pattern signifi-
cantly affected hospitalization costs, likely because COPD combined with other
respiratory diseases increases recurrent infection and acute exacerbation risk,
substantially increasing antibacterial and other medication needs. The cancer
pattern’s impact on western medicine costs may relate to high cancer treatment
expenses. Additionally, COPD patients with cancer may have increased antibac-
terial medication costs due to further lung function decline and infection risk.
Cardiovascular metabolic comorbidities may increase total and western medicine
costs through disease complexity, high incidence of cardiovascular events and
metabolic disorders, and dependence on long-term medication.

This study has several limitations. First, as a single-center study from a
Guangzhou tertiary hospital with relatively limited sample size, it may not
fully represent broader population characteristics. Future research should
expand sample size and conduct multicenter studies to enhance representa-
tiveness and generalizability. Second, as a retrospective study limited by
data availability, we could not include potential influencing factors such as
occupation and residence, which may limit comprehensiveness. Third, the
analysis was based only on comorbidities with high frequency in previous
literature and data, potentially omitting some low-frequency but important
conditions and limiting pattern completeness. Fourth, single hierarchical
cluster analysis may restrict comprehensive identification and interpretation
of comorbidity patterns; future studies should employ more diverse statistical
methods to enhance analytical accuracy and robustness.

In conclusion, this study identified six major comorbidity patterns in COPD
patients through systematic cluster analysis. Multiple comorbidity patterns dif-
ferentially impact hospitalization costs, with the respiratory system diseases
pattern exerting particularly significant effects. Therefore, developing person-
alized health management strategies targeting high-frequency comorbidities is
key to reducing disease burden in COPD patients.
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Supplementary Tables

Supplementary Table 1. Univariate Analysis of Total Hospitalization
Costs

Variable
Total Hospitalization Costs [M(P25,P75),
yuan] Z(K) value P value

Age
(years)
40-49 12765.24 (9783.79, 17427.97) 18.492a <0.001
50-59 12489.42 (9756.53, 17446.68)
60-69 12129.62 (8547.76, 18197.29)
70-79 12246.90 (9293.56, 16550.07)
$�80|12469.98(9653.40, 17264.76)||||𝐵𝑀𝐼(𝑘𝑔/𝑚^{2}$)
<18.5 12884.66 (9999.69, 17462.38) 47.663a <0.001
18.5-23.9 13566.81 (10160.13, 18278.35)
24.0-27.9 13452.90 (10451.08, 18817.36)
$�$28.0 12507.35 (9550.54, 17048.97)
Education
level
Primary
school or
below

11996.25 (9407.65, 16422.41) 3.718a <0.001

Junior/high
school

12545.06 (9903.32, 17144.64)

College
or above

12461.50 (9758.95, 16758.10)

Cardiovascular
metabolic
disease
pattern

13162.04 (9814.15, 18210.87) 127.605a <0.001

Hepatorenal
disease
pattern

12944.82 (9866.05, 17370.83)
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Variable
Total Hospitalization Costs [M(P25,P75),
yuan] Z(K) value P value

Digestive
system
disease
pattern

12499.50 (9721.94, 17198.38)

Arthropathy
pattern

13155.02 (9662.31, 19054.47)

Cancer
pattern

13296.30 (10216.64, 18114.28)

Respiratory
system
diseases
pattern

12111.52 (9287.14, 16427.83)

Note: a represents K value, remaining test statistics are Z values.

Supplementary Table 2. Univariate Analysis of Western Medicine
Costs

Variable
Western Medicine Costs [M(P25,P75),
yuan] Z(K) value P value

Age
(years)
40-49 2223.24 (1368.06, 3768.59) 101.944a <0.001
50-59 1938.15 (1206.72, 3263.31)
60-69 1625.18 (937.82, 3008.81)
70-79 1786.95 (1109.06, 3077.42)
$�80|2098.12(1289.86, 3522.54)||||𝐵𝑀𝐼(𝑘𝑔/𝑚^{2}$)
<18.5 2297.63 (1460.85, 3841.88) 74.781a <0.001
18.5-23.9 2673.24 (1577.45, 4466.39)
24.0-27.9 2533.78 (1565.99, 4241.89)
$�$28.0 2112.21 (1296.73, 3553.16)
Education
level
Primary
school or
below

1980.57 (1145.06, 3287.42) 5.864a <0.001

Junior/high
school

2118.76 (1389.05, 3512.36)

College
or above

2039.62 (1323.32, 3345.92)
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Variable
Western Medicine Costs [M(P25,P75),
yuan] Z(K) value P value

Cardiovascular
metabolic
disease
pattern

2476.42 (1377.01, 4248.98) 108.685a <0.001

Hepatorenal
disease
pattern

2275.30 (1383.63, 3725.45)

Digestive
system
disease
pattern

2141.78 (1339.73, 3689.39)

Arthropathy
pattern

2069.28 (1122.39, 3924.74)

Cancer
pattern

2372.74 (1433.12, 3939.05)

Respiratory
system
diseases
pattern

2021.81 (1247.31, 3456.25)

Note: a represents K value, remaining test statistics are Z values.

Supplementary Table 3. Univariate Analysis of Antibacterial Medi-
cation Costs

Variable
Antibacterial Medication Costs
[M(P25,P75), yuan]

Z(K)
value P value

Age
(years)
40-49 467.16 (3.62, 1017.19) 125.676a <0.001
50-59 386.64 (3.95, 813.79)
60-69 17.87 (0.00, 544.32)
70-79 241.55 (0.00, 728.52)
$�80|410.56(0.00, 929.27)||||𝐵𝑀𝐼(𝑘𝑔/𝑚^{2}$)
<18.5 507.54 (78.40, 1076.40) 72.660a <0.001
18.5-
23.9

615.75 (197.60, 1215.81)

24.0-
27.9

594.66 (137.20, 1287.61)

$�$28.0 429.66 (0.00, 932.75)
Education
level
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Variable
Antibacterial Medication Costs
[M(P25,P75), yuan]

Z(K)
value P value

Primary
school
or below

329.72 (0.00, 842.40) 14.166a <0.001

Junior/high
school

455.03 (0.00, 751.40)

College
or above

418.00 (15.96, 858.36)

Cardiovascular
metabolic
disease
pattern

537.92 (0.00, 1211.07) 101.944a <0.001

Hepatorenal
disease
pattern

492.23 (39.55, 1040.35)

Digestive
system
disease
pattern

439.54 (2.23, 960.70)

Arthropathy
pattern

307.90 (0.00, 982.80)

Cancer
pattern

493.88 (13.32, 1057.23)

Respiratory
system
diseases
pattern

405.29 (0.00, 919.09)

Note: a represents K value, remaining test statistics are Z values.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202412.00174 Machine Translation

https://chinarxiv.org/items/chinaxiv-202412.00174

	Hierarchical Clustering Analysis of Comorbidity Patterns in Patients with Chronic Obstructive Pulmonary Disease: Postprint
	Abstract
	Full Text
	Systematic Cluster Analysis of Comorbidity Patterns in Patients with Chronic Obstructive Pulmonary Disease
	Abstract
	1. Methods
	2. Results
	3. Discussion
	References
	Supplementary Tables



