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Factors contributing to hospitalization
expenditures for patients with COPD
in Yunnan Province, China: a path analysis
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Abstract

Objective To understand the hospitalization expenditures and the composition of hospitalized patients with
chronic obstructive pulmonary disease (COPD) in Yunnan Province from 2016 to 2022 and to identify the factors that
influence them. The study aims to provide evidence-based information to health administration, hospitals, health
insurance offices, and other related departments to help them formulate relevant policies.

Methods This study analyzed data from 728,980 COPD patients in Yunnan Province between 2016 and 2022. This
study described trends in hospitalization expenditures and their components over a 7-year period. Path analysis was
used to investigate the factors that affect hospitalization expenditures.

Results The average hospitalization expenditures for 2016-2022 were 7828 CNY. The total hospitalization
expenditures were continuously increasing, from 828 million CNY to 967 million CNY, which is a 16.84% increase.
However, the average expenditure per hospitalization decreased from 9185 CNY to 7261 CNY, which is a decrease
of 20.95%. The main components of hospitalization expenditures were diagnostic fees, medication fees, and
comprehensive medical service fees. The proportion of medication fees is decreasing, while the proportion of
diagnostic fees and comprehensive medical services fees are increasing. The results of the path analysis indicate that
age, gender, ethnicity, hospital level, admission route, medical payment method, COPD with acute lower respiratory
tract infection, non-acute exacerbation of COPD, rehabilitation treatment experience, and comorbidity have both
direct and indirect effects on hospitalization expenditures through length of stay (LOS). Additionally, marital status
indirectly affects hospitalization expenditures through LOS.

Conclusion Shortening the average LOS is crucial for hospitals to improve efficiency and reduce unnecessary
expenses for patients. To achieve this, it is necessary to actively implement clinical pathway management and
establish a standardized diagnosis and treatment system.
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Background

Chronic obstructive pulmonary disease (COPD) is a
heterogeneous lung condition characterized by chronic
respiratory symptoms such as dyspnea, cough, and spu-
tum. It is associated with an abnormal inflammatory
response of the lungs to harmful particles and gases [1].
COPD is a chronic disease that seriously impacts human
health, with a high prevalence rate and a large popula-
tion. Between 2012 and 2015, the China Pulmonary
Health Study found that the prevalence rate of COPD
among people aged 40 years and older was 13.7% and
that there were close to 100 million COPD patients in
China [2]. Similarly, from 2014 to 2016, the prevalence
rate of COPD among residents of Yunnan Province aged
40 years and older was 11.3% [3].

Due to its high prevalence, long duration, and progres-
sive nature, COPD imposes a heavy economic burden on
families and society. In 2004, data from the United States
estimated the total economic burden of COPD to be
$23.9 billion per year, and it was expected that patients
with COPD would have to pay about $1500 annually [4].
A study conducted in Singapore between 2005 and 2009
found that COPD patients had an average total annual
medical cost of nearly US$9.9 million, of which hospital-
ization expenditures were as much as US$7.2 million [5].
In 2006, a study of 24 hospitals in China revealed that the
direct medical expenditure per COPD patient was 11,744
CNY, with an additional per-patient indirect medical
expenditure of 1,570 CNY. The total cost per patient with
COPD accounted for 40% of the total household income
[6]. Similarly, a cross-sectional study conducted in Bei-
jing, Shanghai, Guangzhou, and Chengdu found that the
average annual direct medical expenditure of patients
was 11,968 CNY, with hospitalization expenditure
being the primary source of direct costs, accounting for
65.9% [7]. These studies collectively suggest that COPD
imposes a significant economic burden, with hospitaliza-
tion expenses being the primary contributor.

COPD is associated with many comorbidities, includ-
ing diabetes, cardiovascular disease, pulmonary artery
disease, and malnutrition. However, COPD and its
comorbidities combine to exacerbate the hospitalization
expenditure for patients. The hospitalization expendi-
ture for patients with comorbidities were 4.7 times higher
than for patients without comorbidities [8]. As the dis-
ease progresses, the frequency of acute exacerbations
rises. The occurrence of an acute exacerbation of COPD
not only has a significant impact on the quality of life of
the patient, but also increases the financial burden on
the patient. Patients who experience three or more acute
exacerbations have direct medical costs that are two
times higher than patients who have never had an acute
exacerbation [9]. The main factors affecting the hospital-
ization expenditure for COPD include disease severity,
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acute exacerbations and frequency, LOS, comorbidities,
hospital grade, age, etc [10, 11].

Many of the existing studies on the influencing fac-
tors of hospitalization expenditures rely on regression
analysis [12—16]. However, several studies have shown
that LOS does not only directly affect hospitalization
costs, but other factors can also indirectly affect hospi-
talization expenditures through LOS [17-19]. Regression
models only show the direct effect of the independent
variable on the dependent variable and do not reveal
information about possible indirect effects. Path analy-
sis can overcome this limitation. Therefore, in our study,
researchable influencing factors were extracted based on
the information on the first page of the hospitalization
case, and using path analysis to investigate the direct and
indirect factors affecting hospitalization expenditures
and to reflect the interrelationships among independent,
intermediate, and dependent variables by calculating
the direct, indirect, and total effects of the independent
variables on the dependent variable. In order to provide
essential information and evidence-based support for the
health administration, hospitals, health insurance, and
other related departments to formulate relevant policies
and make scientific decisions.

Methods

Data source and exclusion criteria

According to the diagnostic criteria for COPD in the
International Statistical Classification of Diseases and
Related Health Problems, 10th Revision (ICD-10). The
first page of the hospitalization cases of patients hos-
pitalized with a primary diagnosis disease code of J44
in Yunnan Province from 2016 to 2022 was collected,
totaling 843,688 cases. And according to the exclusion
criteria: (1) exclude ICD-10 major diagnosis codes of
J44.801-J44.807; (2) exclude patients with missing basic
information; (3) exclude patients with missing informa-
tion on hospitalization expenditures; (4) exclude hos-
pitalization time less than 24 h; and (5) exclude patients
with an age<20 years(thresholds for age are based on a
study of the prevalence of patients with COPD in China)
[2]. A total of 728,980 cases were included in the study.
For cases that experienced two or more hospitalizations,
each hospitalization was studied as a separate case.

Measurement

The data for this study was mainly obtained from the
first page of the hospitalization cases. The contents of
the first page of the hospitalization cases were filled out
in accordance with the norms issued by the National
Health Commission of the People’s Republic of China
([2011] No.84) [20]. The first page of the hospitalization
case includes information about the patient’s demo-
graphic characteristics, clinical characteristics, and
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hospitalization expenditures. Patient’s demographic and
clinical characteristics information includes age, gender,
ethnicity, marital status, hospital level, admission route,
LOS, medical payment method, primary diagnosis, reha-
bilitation treatment experience, and comorbidity. Hos-
pitalization expenditures include total expenditures and
6 categories of component expenditures. Operational
definitions of hospitalizations expenditures are shown in
Table 1.

Statistical methods
For quantitative data, information conforming to nor-
mal distribution was expressed as X + 5, and the

Table 1 Operational definitions of hospitalizations expenditures
Variables

definition

Total hospitaliza-
tion expenditures
Comprehensive 1.General medical service fee: consultation fees,
medical service bed charges, consultation fees and nutritional
fee counselling.

Sum of all component expenditures

2.General treatment operation fee: the costs of
injections, debridement, dressing changes, cath-
eterization, oxygen, resuscitation and intensive
care.
3.Nursing care fee: costs of hierarchical care and
specialized care during the patient’s hospital stay.
4.0ther fee: the costs of ward heating, ward air-
conditioning, ambulance use, etc.
Diagnostic fee 1.Pathological diagnosis fee: pathology-related
examination programme costs.
2.Laboratory diagnosis fee: laboratory testing
costs.
3.Imaging diagnosis fee: fees for imaging tests
such as fluoroscopy, angiography, CT, MRI, ultra-
sound, nuclear scanning, PET, etc.
4.Clinical diagnosis item fee: the costs of various
other tests carried out by clinical departments for
diagnostic purposes.
1.Treatment fee: costs incurred for items treated
clinically using non-invasive and invasive means.

Treatment fee

2. Traditional Chinese medical treatment fee:

the costs arising from treatment using Chinese
medicine.

Costs incurred for the rehabilitation of patients, in-
cluding rehabilitation assessment and treatment.
1.Chinese medication fee: the costs of proprietary
Chinese medicines and herbal medicines.

Rehabilitation fee
Medication fee

2 Western medicines fee: the costs of organic
chemical drugs, inorganic chemical drugs and
biological products.

1.Blood and blood products fee: costs incurred for
clinical use of blood.

Other fee

2.Consumables fee: consumables that are allowed
to be charged separately by the local health and
price management authorities.

3.0ther fee: sum of costs not attributable to the
above categories during the patient’s stay in the
hospital.
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number of non-normally distributed data was expressed
as M(P25,P75); for categorical variables, we described
them using the percentages (%). The Mann-Whitney U
test and the Kruskal-Wallis H test were used for the anal-
ysis of variance. Path diagrams were constructed based
on multiple linear regression equations. The statistically
significant variables in the multiple linear regression
analysis were used as independent variables, and the total
cost of hospitalization and LOS were used as dependent
variables. And the direct effect, indirect effect, and total
effect of the independent variables on the dependent
variables were calculated. A probability value of P<0.05
was considered statistically significant in multiple lin-
ear regression. We did all data analyses with SPSS (ver-
sion 26.0; International Business Machines Corporation,
USA) and AMOS (version 24.0 International Business
Machines Corporation, USA).

Results

Demographic and clinical characteristics of COPD cases

A total of 728,980 cases were included in the study. There
were 531,924 cases (72.97%) of males and 197,056 cases
(27.03%) of females; the average age of the patients was
72.18%+10.93 years old, and there were 450,171 cases
(61.75%) of patients>70 years old; there were 617,672
cases (84.73%) of Han nationality, and there were 111,308
cases (15.27%) of other ethnic minorities; there were
639,156 cases (87.68%) of patients who were in marriage,
and there were 89,824 cases (12.32%) who were not in
marriage; the main diagnosis of COPD with acute exacer-
bation was 392,337 cases (53.82%), and COPD with acute
lower respiratory tract infection (ARTI) was 269,039
cases (36.91%), and non-acute exacerbation of COPD
was 67,604 cases (9.27%); and the number of patients
who admitted to a tertiary hospital was 232,308 cases
(31.90%), 496,672 cases (68.10%) in secondary hospi-
tals; 118,422 cases (16.24%) of patients were admitted as
emergencies, and 610,558 cases (83.76%) were admitted
as non-emergencies; 76.64% of the patients’ LOS ranged
from 6 to 14 days; there were 639,985 cases (87.79%) paid
by medical insurance and 88,995 cases (12.21%) paid
by non-medical insurance; 664,174 cases (91.11%) did
not undergo rehabilitation treatment, and 64,806 cases
(8.89%) did undergo rehabilitation treatment; 97.41% of
the patients had comorbidity (Table 3).

Hospitalization expenditures of COPD cases

As shown in Table 2, the number of patients continued
to rise from 2016 to 2022, with the highest hospitaliza-
tion expenditure reaching 427,103 CNY, while the lowest
hospitalization expenditures were 50 CNY. The average
patient hospitalization expenditure was 7,828 CNY, with
a median of 6,086 (4,203, 9,282) CNY. The total hospi-
talization expenditures were continuously increasing,
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Table 2 Growth rate of hospitalization expenditures for patients with COPD, 2016-2022

Year N Total hospitalization ~ Growth rate ofa Chain growth  the average per Growth rate ofa Chain
expenditure (million) fixed base(%)  rate(%) hospitalization fixed base(%)  growth
expenditure rate(%)
2016 90,129 828 - - 9185 - -
2017 89,471 799 -3.54 -3.54 8924 -2.84 -2.84
2018 83,748 769 -7.1 -3.68 9183 -0.02 29
2019 106,082 867 4.74 12.74 8174 -11.01 -10.99
2020 106,221 839 1.31 -3.28 7895 -14.04 -341
2021 120,122 922 11.42 9.98 7678 -16.4 -2.75
2022 133,207 967 16.84 4.86 7261 -20.95 -544

Hospitalization expenditures were calculated using 2022 as the base year after discounting using the consumer price index of Yunnan Province. The Table 1 shows

the costs after discounting
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Fig. 1 Hospitalization expenditures components and trends for COPD, 2016-2022

from 828 million CNY to 967 million CNY, which is a
16.84% increase. However, the average expenditure per
hospitalization decreased from 9,185CNY to 7,261CNY,
which is a decrease of 20.95%. The main components of
hospitalization expenditures were diagnostic fees, medi-
cation fees, and comprehensive medical service fees.
The proportion of diagnostic fees increased from 24.44
to 37.82%; the proportion of medication fees decreased
from 40.67 to 27.47%; the proportion of comprehensive
medical service fees increased from 19.03 to 24.83%;
the proportion of treatment fees increased from 2.86
to 5.07%; the proportion of other fees decreased from
12.28 to 4.69%; and the proportion of rehabilitation fees

decreased from 0.70 to 0.12% (Fig. 1). The test for trend
was performed with a polynominal contrast procedure,
revealing statistically significant differences between
years in diagnostic fees, medication fees, comprehensive
medical service fees, treatment fees, rehabilitation fees,
other fees (p<0.001).

Univariate analysis

The Mann-Whitney U test and Kruskal-Wallis test
show that age, gender, ethnicity, marital status, hospital
level, admission route, LOS, medical payment method,
primary diagnosis, rehabilitation treatment experi-
ence, and comorbidity were statistically associated with
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hospitalization expenditures (P<0.001). Furthermore,
differences were statistically significant in both two-by-
two comparisons of age and primary diagnosis groups
(P<0.001), as shown in Table 3. From the results of the
univariate analysis alone, hospitalization expenditures
were higher for patients who were male, Han nationality,
unmarried, admitted to a tertiary hospital, admitted in
an emergency, paid by medical insurance, had rehabilita-
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age, LOS, and severity of disease, patients’ hospitalization
expenditures increased.

Path analysis

Model construction and fitting

The data on LOS and hospitalization expenditures
exhibit a skewed distribution. To address this, we log-
transformed the dependent variables, Y, =1g(LOS), Y,=Ig

tion experience, and had comorbidities. In addition with  (hospitalization expenditure). Age (X;), gender(X,),

Table 3 Univariate analysis of hospitalization expenditures, 2016-2022

Factors N % hospitalization expenditures P-Value

M (P25,P75)

Gender <0.001
Male 531,924 7297 6494 (4506, 9975)
Female 197,056 27.03 5817 (4131,8612)

Age <0.001
20-39 2877 039 5072 (3379, 7854)
40-49 17,516 240 5230 (3624, 7875)
50-59 74,935 10.28 5511 (3893,8179)
60-69 183,481 2517 5835 (4149, 8647)
>70 450,171 61.75 6710 (4662, 10368)

Ethnicity <0.001
Han nationality 617,672 84.73 6371 (4411,9814)
Other ethnic minorities 111,308 15.27 5947 (4306, 8546)

Marital status <0.001
Married 639,156 87.68 6225 (4356, 9445)
Unmarried* 89,824 12.32 6887 (4706, 10767)

Hospital level <0.001
Tertiary hospital 232,308 31.90 10,301 (7473, 14495)
Secondary Hospital 496,672 68.10 4999 (3669, 6764)

Admission route <0.001
Emergency 118,422 16.24 7293 (4820, 11554)
Non-emergency* 610,558 83.76 6135 (4321,9219)

Length of stay <0.001
<5 80,934 1.1 3494 (2578, 4838)
6-14 558,705 76.64 6160 (4523,8767)
15-23 74,123 10.17 12,752 (8947, 18128)
>24 15,218 2.09 21,260 (14080, 32362)

Medical payment method <0.001
Medical insurance*® 639,985 87.79 6305 (4417,9586)
Non-medical insurance* 88,995 12.21 6235 (4197, 9655)

Primary diagnosis <0.001
COPD with acute lower respiratory tract infection 269,039 3691 6927 (4837, 10502)
COPD with acute exacerbation 392,337 53.82 5973 (4188,9110)
non-acute exacerbation of COPD * 67,604 9.27 5642 (3967, 8456)

Rehabilitation treatment experience <0.001
Yes 664,174 91.11 6229 (4371,9425)
No 64,806 8.89 7126 (4655,11215)

Comorbidity <0.001
Yes 710,128 9741 6172 (4286, 9394)
No 18,852 259 3218 (2186, 4653)

*Ps: “Unmarried” includes: Unmarried, Widowed, Divorced, Other; “Non-emergency” includes: Outpatient, Transferred from other medical institutions, Other;
“Medical insurance” includes: urban workers’ basic medical insurance, urban residents’ basic medical insurance, new rural cooperative medical insurance,
commercial medical insurance, full public payment, and other social insurance; “Non-medical insurance” includes: indigent assistance, full out-of-pocket payment,
and other payment; “non-acute exacerbation of COPD” includes: J44.800, J44.900, J44.900x002, J44.900x 003, J44.900x 004, and J44.900x 005
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ethnicity(X;), marital status(X,), hospital level(Xy),
admission route(X;), medical payment method(X,),
COPD with acute lower respiratory tract infection(Xg),
non-acute exacerbation of COPD(X,), rehabilitation
treatment experience(X,,), and comorbidity(X,;) as 11
independent variables. The results of the multiple linear
regression analysis model for Y, showed F=4059.887,
R?=0.058, p<0.001, and the results of the multiple lin-
ear regression model for Y, showed F=117182.017,
R?=0.639, p<0.001.

The path analysis model consisted of the following two
regression equations:

Y, = 0.695 + 0.002X; + 0.015 X, + 0.021 X3 — 0.007 X, + 0.079 X5
—0.003 Xg + 0.005 X7 + 0.009 X — 0.007 Xg + 0.004 X0 + 0.068 X1
Y, = 2.707 + 0.002X; + 0.017Xs — 0.011 X3 + 0.245 X5 + 0.027 Xg
+0.019 X7 + 0.047 Xg — 0.045 Xg + 0.029 X9 + 0.158 X1y + 0.746 Y,

The pathway model was constructed. The single arrow
in Fig. 2 represents a single effect, or causality. And the
parameter estimation of the model was carried out by
maximum likelihood method to obtain the path coeffi-
cients between the variables.

The results showed that =0.044, P=0.835>0.05, which
indicated that the S matrix of the sample data and the
matrix of the hypothetical model can be fit. The proposed
causal model for hospitalization expenditures of COPD
was supported by the survey data. Model fitting showed
that the influences of age, gender, ethnicity, hospital level,
admission route, medical payment method, COPD with
acute lower respiratory tract infection, non-acute exacer-
bation of COPD, rehabilitation treatment experience, and
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comorbidity not only had direct effects but also indirectly
affected hospitalization expenditures through LOS, while
marital status indirectly affected hospitalization expen-
ditures through LOS. The total effects on hospitaliza-
tion expenditures for patients with COPD, in descending
order, were: LOS, hospital level, comorbidity, age, COPD
with acute lower respiratory tract infection, gender, reha-
bilitation treatment experience, admission route, medical
payment method, ethnicity, marital status, and non-acute
exacerbation of COPD, as shown in Table 4.

Model evaluations

After the model is fitted, the goodness of fit of the model
is demonstrated through metrics that reflect the effec-
tiveness of the fit. The CMIN/DF=0.044, RMR=0.000,
RMSEA=0.000, GFI=1.000, CFI=1.000, AGFI=1, IFI=1,
NFI=1, and TLI=1 metrics of this model show that the
model fits well, and all of them are in line with the values
of the reference standard.

Discussion

In this study, we assessed COPD hospitalization expendi-
tures and their components in Yunnan province, China,
and examined the factors associated with COPD hospi-
talization expenditures. The results of our study showed
an average expenditure per hospitalization of 7,828 CNY
with a decreasing trend. The main finding of the study
was LOS. The influencing factors of age, gender, ethnicity,
hospital level, admission route, medical payment method,
COPD with acute lower respiratory tract infection, non-
acute exacerbation of COPD, rehabilitation treatment

note: *P<0.05

Fig. 2 Path diagram of factors affecting hospitalization expenditures
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Table 4 Direct effect, indirect effect and total effect of influencing factors
Variable direct effect indirect effect total effect
—HP —LOS—HP —HP+(—LOS—HP)
path 95% Cl % path 95% Cl % path 95% Cl
coefficient coefficient coefficient
LOS 0.552 0.550 0.553 100.00 - - - 0.552 0.550 0.553
Hospital level 0.409 0408 0410 80.67 0.098 0.097 0.100 19.33  0.507 0.506 0.509
(Ref: secondary
hospitals)
Comorbidity 0.090 0.089 0.092 75.63 0.029 0.028 0.030 2437 0.119 0.117 0.121
(Ref: no)
Age 0.060 0.059 0.062 5217 0.055 0.054 0.056 4783 0.115 0.113 0.117
COPD with acute  0.081 0.080 0.082 87.10 0012 0.011 0.013 12.90 0.093 0.091 0.095
lower respiratory
tract infection
Gender 0.027 0.026 0.028 60.00 0018 0016 0.019 40.00 0.045 0.043 0.046
(Ref: female)
Rehabilita- 0.030 0.029 0.031 90.91 0.003 0.001 0.004 9.09 0.033 0.031 0.035
tion treatment
experience
(Ref: no)
Admission route 0.036 0.034 0.037 109.09 -0.003 -0.005 -0.002 -9.09 0033 0.031 0.034
(Ref:
Non-emergency)
Medical payment  0.022 0.020 0.023 84.62 0.004 0.003 0.005 1538 0.026 0.024 0.028
method
(Ref: Non-medical
insurance)
Ethnicity -0.014 -0.016 -0.013 -233.33 0.020 0.019 0.021 333.33 0.006 0.004 0.008
(Ref: other ethnic
minorities)
Marital status - - - -0.006 -0.008 -0.005 100.00 -0.006 -0.008 -
(Ref: Unmarried) 0.005
Non-acute exacer-  -0.047 -0.049 -0.045 88.68 -0.006 -0.007 -0.004 1132 -0.053 -0.055 -
bation of COPD 0.050

HP hospitalization expenditure, LOS length of stay, C/ confidence interval

experience, and comorbidity not only had direct effects
but also indirectly affected hospitalization expenditures
through LOS. Marital status had an indirect effect on
hospitalization expenditures through LOS. The findings
of our research can be used as a point of comparison with
the results of similar studies conducted in other countries
and regions of China.

In this study, the total hospitalization expenditures
were continuously increasing, from 828 million CNY to
967 million CNY, which is a 16.84% increase, as well as
the number of patients increased from 90,129 to 133,207,
an increase of 47.80%. However, the average expen-
diture per hospitalization decreased from 9,185CNY
to 7,261CNY, which is a decrease of 20.95%. When the
number of patient cases increases, healthcare organi-
zations can better use resources and more fully utilize
shared infrastructure such as operating rooms, testing
rooms, and equipment. The cost of the facilities required
per patient can be spread over more patients, thus lower-
ing the average expenditure per hospitalization.

In terms of the composition of hospitalization expen-
ditures, the study found that medication fees, diagnosis
fees, and comprehensive medical service fees were the
main components of hospitalization expenditures, and
these three types of fees accounted for more than 80% of
the total expenditures of patients with COPD, which is
consistent with the results of other study [21]. The trend
of medication fees is decreasing. In 2019, with the issu-
ance of the Pilot Program for Centralized Purchasing of
Medicines by State Organizations, centralized purchasing
of medicines has been upgraded to a national strategy, the
core purpose of which is to reduce the price of medicines
by means of centralized procurement, to reduce inter-
mediate links, and to improve the efficiency and quality
of the supply of medicines, so as to alleviate the financial
burden on patients [22]. The fees for diagnostic and com-
prehensive medical services have increased, possibly due
to the nationwide implementation of the zero-plus-fee
policy for medication. This policy is an important mea-
sure to separate medical treatment from medication, and
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lowering the fees for medication will make it possible to
adjust other costs [23, 24]. Currently, it is emphasized to
increase the value of medical workers’ labor. By giving
reasonable compensation to medical staff, it can reduce
the unnecessary medical behaviors they take to increase
their income, thus reducing the medical costs of patients
[25].

The key to rationally controlling hospitalization expen-
ditures is to identify the factors affecting hospitalization
expenditures. We used path analysis to found that LOS
is both an independent variable and an intermediate
variable affecting hospitalization expenditures, which is
consistent with the results of other studies [26—28]. The
LOS is an important indicator that can directly reflect the
efficiency of hospital management, diagnostic and treat-
ment techniques, and the effectiveness of medical service
work [29]. The average LOS for patients with COPD was
7-9 days in Asia, 3-5 days in the USA and European [30],
and LOS in our study was mainly concentrated on 6—14
days. The results of the path analysis showed that the
total effect of LOS (0.522) ranked first among all factors.
LOS was the main factor affecting hospitalization expen-
ditures. Some studies have confirmed that there was a
positive correlation between hospitalization expenditures
and LOS in patients with COPD. As the LOS increased,
the hospitalization expenditure also increased, which is
consistent with the results of other studies [31, 32]. The
path analysis found that other factors affect hospitaliza-
tion expenditures directly and also indirectly through
LOS.

The first is the patient’s demographic sociological fac-
tors, including: age, gender, ethnicity and marital status.
In this study, it was found that age had a direct effect of
0.060 (52.17%) and an indirect effect of 0.055 (47.83%).
Although this an uncontrollable factor, it is one of the
important factors that affect hospitalization expendi-
tures. As patients age, their physical and immune sys-
tem functions decline, which may exacerbate symptoms.
The likelihood of repeat admissions is relatively high [33,
34]. Therefore, the treatment time for elderly patients
is prolonged, leading to an increase in hospitalization
expenditures. A study in Henan Province, China also sug-
gests that special attention should be paid to the elderly
population with COPD [35]. Gender and ethnicity were
small influencing factors on hospitalization expendi-
tures, with total effects of 0.045 and 0.006, respectively.
Among them, male patients’ hospitalization expenditures
were significantly higher than those of females, and the
hospitalization expenditures of Han nationality patients
were higher than those of other ethnic minorities, which
is consistent with the results of other studies [16, 36]. In
other scholars’ studies [37], marital status was excluded
from the regression equation fitting process. However,
this study found that although marital status has no
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direct effect on hospitalization expenditures, there is still
an indirect effect(-0.006). Married patients have lower
hospitalization expenditures than unmarried patients.
Married patients often have access to support from their
spouses, family members, and close friends. This support
can improve the effectiveness of treatment, provide bet-
ter care and supervision, and facilitate the timely detec-
tion of changes in the patient’s symptoms, resulting in
shorter hospital stays and reduced hospitalization expen-
ditures [38].

Having analyzed the impact of demographic and socio-
logical factors on hospitalization expenditures, we fur-
ther explored how patient healthcare characteristics and
behaviors influence hospitalization expenditures. Factors
reflecting patients’ healthcare characteristics and behav-
iors, including hospital level, acute exacerbations, comor-
bidities, rehabilitation experience, admission route, and
medical payment method. The results of the path analysis
showed that the total effect of hospital level was 0.507,
the direct effect was 0.409(80.67%), and the indirect effect
was 0.098(19.33%). The direct effect of hospital level on
hospitalization expenditure was found to be more signifi-
cant. There are notable discrepancies in the level of medi-
cal services provided by hospitals of varying grades, and
hospitalization expenditures may also vary. Hospitals of a
higher grade typically possess more sophisticated medi-
cal technology and a more specialized medical work-
force, enabling them to offer a greater range of complex
and specialized medical services. These factors may con-
tribute to higher costs. As a result, hospitalization expen-
ditures are higher in the tertiary hospitals than in the
secondary hospitals. In addition, patients in higher level
hospitals usually have more severe and complex condi-
tions that require more advanced treatment, resulting in
a longer LOS and higher hospitalization expenses, which
is consistent with the results of other study [39]. Clini-
cal pathway is an advanced medical quality management
model. It has obvious effects on reducing the average
LOS, increasing the number of bed turnovers, reducing
the average hospitalization expenditures, standardizing
diagnostic and therapeutic behaviors, and improving the
economic and social benefits of hospitals [40, 41]. Hos-
pitals should implement clinical pathway management to
improve the efficiency of healthcare services and reduce
unnecessary LOS.

Acute exacerbation of COPD and comorbidities are
also important factors affecting hospitalization expen-
ditures. Patients with both of these conditions had rela-
tively high hospitalization expenditures. They require
additional treatment and care, such as medications, oxy-
gen therapy, and physical therapy. The longer the dura-
tion of these treatment measures, the related expenditure
will increase [42]. Some studies have shown that increas-
ing the frequency of acute exacerbations from 1 per year
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to 2 or more per year will triple the cost of medication
for the patient [43]. COPD and its comorbidities com-
bine to exacerbate the hospitalization expenditure for
patients. An Italian study noted a significant association
between comorbidities and hospitalization days and hos-
pitalization expenditures, particularly among patients
with cardiovascular disease or diabetes, who had the lon-
gest LOS and highest hospitalization expenditures [44].
In the management of comorbidities in patients with
COPD, early detection of comorbidities in patients with
COPD is achieved through regular health screening and
assessment. Regular monitoring and follow-up are also
used to make timely adjustments to the treatment regi-
men to control the disease and reduce the risk of acute
exacerbations. Hospital level, acute exacerbation and
comorbidities are the main factors affecting hospital-
ization expenditures. In addition to this, rehabilitation
experience, admission route, and healthcare payment
method also affect hospitalization expenditures, but the
total effect is small, which is consistent with the results of
other studies [27, 45].

This study has the following limitation. Firstly, the first
page of the hospitalization case is an important carrier of
medical information reflecting the patient’s hospitaliza-
tion, medical services, and related expenditures. How-
ever, this data does not contain information on individual
characteristics and lifestyles, and exploration of the fac-
tors affecting hospitalization expenditures is limited. Sec-
ondly, in accordance with the principles of ethical review,
personal information such as patients’ names, ID cards,
home addresses and telephone numbers could not be
obtained for this study. Consequently, it was not possible
to identify repeat admissions. For cases undergoing two
or more hospitalizations, each hospitalization was stud-
ied as a separate case, which may have led to an under-
estimation. Thirdly, Although this study collected data
from 2016 to 2022, the study is still essentially a cross-
sectional study, and the results can only explain the fac-
tors influencing costs, not the underlying reasons for the
observed cost increases.

Conclusion

COPD continues to carry a heavy disease burden in Yun-
nan Province. In order to effectively reduce patients’ dis-
ease burden, we need to have a deep understanding and
pay attention to the factors that lead to an increase in
hospitalization expenditures. Admission to tertiary hos-
pitals, acute exacerbations, and comorbidities were the
main influences on hospitalization expenditures. In addi-
tion, we should focus on specific groups, such as men,
older patients, Han nationality, and unmarried groups.
The most meaningful finding of this study is LOS, as a
key intermediate variable, plays a dual role in influencing
hospitalization expenditures. Therefore, shortening the
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average LOS remains an important goal for hospitals to
improve efficiency and reduce unnecessary expenditures
for patients.
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