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Abstract

Background This study aims to evaluate the curative care expenditure (CCE) of Parkinson’s disease (PD) under
different comorbidity conditions to provide a reference basis for formulating health policies for PD.

Methods This study used a multi-stage stratified random sampling method to investigate 37,604 PD patients in 1,600
medical institutions in Sichuan, China, in 2019. Based on the System of Health Accounts 2011 (SHA2011), the scale of
the CCE, financing schemes, institutional flows, and beneficiary groups of PD under different comorbidity conditions
were calculated. Multiple linear regression model was used to analyze the factors influencing the hospitalization
expenditure.

Results In 2019, the total CCE for PD in Sichuan was US$36.29 million, accounting for 0.11% of the province’s total
disease CCE and 0.005% of its gross domestic product (GDP) that year. Household out-of-pocket (OOP) payments
(68.98% for outpatients and 42.26% for inpatients) and public financing schemes (30.69% for outpatients and 52.28%
for inpatients) were the main sources of financing CCE. More than 80% of the CCE went to general hospitals, while
less than 2% went to primary health-care institutions. As the comorbidity index increased, the CCE for PD exhibited an
aging trend, with the low-, medium-, and high-comorbidity groups mainly concentrated in those in their fifties, those
aged 60-79, and those over 80, respectively. The multiple linear regression analysis showed that the top three factors
affecting hospitalization expenditure were the length of stay, surgery and institution level.

Conclusions The CCE for PD is high, and individuals and families are the main bearers of health expenditures. It

is recommended to optimize medical insurance policies, increase outpatient insurance coverage, and gradually
increase the level of insurance benefits. Furthermore, it is necessary to explore multi-party collaboration to establish a
diversified and multi-level medical security system for PD.
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Background

Currently, Parkinson’s disease (PD) is the second most
common neurodegenerative disease, with Alzheimer’s
disease being the most common [1], and disability and
death attributed to PD are increasing faster than those
caused by any other neurological disease [2]. PD is
mainly characterized by the following clinical manifesta-
tions: motor symptoms (tremor, myotonia, bradykinesia,
and postural balance disorder) and non-motor symptoms
(sleep disorders, olfactory disorders, autonomic nervous
system dysfunction, and cognitive and mental disorders)
[3]. Globally, the prevalence of PD in the entire popula-
tion is only 0.3% [4]; however, its prevalence has doubled
among older people, reaching 1-2% among people aged
65 and above and 3-5% for those over 85 years old [5].
In China, the prevalence rate of PD for people over 60
is 1.37% [6]. In 2019, there were approximately 2.84 mil-
lion PD patients in China, accounting for 33.37% of PD
patients worldwide [7]. As China’s population ages, the
number of PD patients will continue to increase at a
significant rate. Some scholars have predicted that the
number of PD patients in China will reach 4.94 million in
2030, accounting for 50% of the world’s PD patients [8];
this will pose considerable challenges to China’s medical
and health system as well as its society.

PD has an insidious onset; it develops and worsens
slowly, with a high disability rate. It not only severely
affects the physical and mental health of patients and
reduces their quality of life but also places a heavy
economic burden on families, the medical system,
and society, becoming a “black hole” that consumes
national medical resources. In the United States, the
annual curative expenditure for PD patients increased
from US$14 billion in 2010 (US$22,129 per person) to
US$25.4 billion (US$24,439 per person) in 2017 [9], and
it is expected that, by 2037, the curative expenditure
burden will be more than US$40.4 billion [10]. In Aus-
tralia, the average annual curative expenditure for PD
patients was 29,916 Australian dollars in 2012 [11]. In
Sweden, the annual direct medical expenditure for each
PD patient was SEK 43,114 in 2019 [12]. In Japan, the
annual outpatient medical expenditure for PD patients
totaled US$5,828.88 in 2008, with anti-PD drugs and
other drugs accounting for 90.6% of the total outpa-
tient medical expenditure [13]. It is evident that PD has
caused a heavy economic burden in countries around
the world. In China, the overall mean annual cost for
PD was approximately US$925 in Shanghai in 2006, and
these costs accounted for around half of the mean annual
income [14]. In 2012, the direct medical expenditure for
each PD patient in Guangzhou was US$2,299.40, with
drugs accounting for the largest share (50.3%) [15]. A
recent study showed that the average hospitalization
expenditure for each PD patient in Hubei Province was
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US$1,759.9 [16]. However, most of the current studies
have adopted a bottom-up accounting approach, which
considers only the medical expenditure of the disease and
not the overall consumption of social resources, and thus
may underestimate the socio-economic losses caused by
the disease. Thus, there is an urgent need to establish an
expenditure accounting framework that can not only cal-
culate the curative care expenditure (CCE) of PD accu-
rately but also enhance the comparability of data between
domestic and international levels.

PD patients have a long disease course, which may last
for years or decades. Furthermore, older people, who
have a high incidence of PD, are often not affected by
only a single disease; rather, their diseases typically coex-
ist with other common geriatric diseases. Numerous
studies have shown that patients with PD often also suffer
from multiple chronic diseases, such as diabetes, hyper-
tension, coronary heart disease, stroke, osteoarthritis,
and depression [15, 17-22]. The age-adjusted Charlson
Comorbidity Index (ACCI) is a widely used comorbidity
scoring system. It is based on the quantification of mul-
tiple comorbidities and takes into account the influence
of the age factor [23], which more accurately reflects
the burden of disease and the risk of death in elderly
patients. Comorbidities not only aggravate the severity
of the patient’s original disease but also greatly increase
the patient’s medical burden. However, most current
clinical research focuses on the relationship between PD
and other comorbidities, and few scholars pay attention
to the medical burden of PD under different comorbidity
conditions.

To address the above research shortcomings, this
study aims to adopt the System of Health Accounts 2011
(SHA2011) to more accurately and comprehensively cal-
culate the CCE of PD under different comorbidity condi-
tions in Sichuan Province, China. This can not only help
us understand the scale of CCE for PD in Sichuan, but
also reflect the distribution characteristics of the financ-
ing schemes, institutional flows, and beneficiary groups
of CCE for PD based on different ACCIs. More impor-
tantly, this can provide a reference basis for meeting
the multi-level and diversified PD health service needs
of the population and aid in rationally allocating health
resources and formulating healthcare policies.

Methods

Data source

This study is based on the secondary data analysis of
data obtained from the 2019 Sichuan Province Statisti-
cal Yearbook [24], the 2019 Sichuan Province Health
Financial Annual Report, and the 2019 Sichuan Prov-
ince Health Statistics Yearbook [25]. The case data were
obtained from 1,600 medical institutions in Sichuan
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Province, China, which we collected during August-Sep-
tember 2020.

Data samples

This study adopted a multi-stage stratified random
sampling method. In the first stage, regions that could
represent different levels of economic development,
population sizes, and geographic locations in Sichuan
Province were included, while regions that were unwill-
ing to cooperate and those with low levels of informati-
zation were excluded. Ultimately, seven sample cities and
prefectures were selected: Chengdu, Mianyang, Meis-
han, Guang’an, Zigong, Yibin, and Liangshan. At this
stage, 35 municipal hospitals (including general hospi-
tals, traditional Chinese medicine hospitals and special-
ized hospitals) and 7 municipal maternal and child health
institutions were sampled. As Chengdu is the capital
city of Sichuan, in addition to sampling municipal medi-
cal institutions, 17 provincial medical institutions were
included, including the West China Hospital of Sichuan
University, the Sichuan Provincial People’s Hospital, and
so on. In the second stage, four districts or counties in
each city/prefecture were randomly selected as sample
districts and counties. Subsequently, we sampled 113 dis-
trict and county level hospitals and 28 district and county
level maternal and child health institutions. In the third
stage, four to ten streets, communities, or towns were
selected as sample areas within the selected districts and
counties. At this stage, 1,400 primary health-care insti-
tutions (including community health centres, township
health centres, community health stations, and clinics)
were selected. Finally, this study involved 1,600 sample
medical institutions. Details are provided in Supplemen-
tary Table 1.

We obtained information about the patient’s gender,
age, length of stay, disease name, medical cost, and insur-
ance from the information systems of the above institu-
tions. And in 2020, we randomly selected 2-3 general
hospitals/traditional Chinese medicine hospitals, 1 spe-
cialized hospital, and 1-2 primary health-care insti-
tutions in each city and prefecture to conduct on-site
research and instruct relevant staff to extract the data
on the first page of the case to ensure the completeness
and accuracy of the data. Then, the collected sample data
were classified and coded according to the International
Classification of Diseases, 10th edition (ICD-10), and
patients with ICD-10 codes G20-G21 were included in
our study population [2, 10]. After excluding incomplete
and incorrect information, we finally obtained a valid
sample size of 37,604 cases (including 34,110 outpatient
cases and 3,494 inpatient cases) to form the sample data-
set for this study.
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Statistical methods

The SHA2011 is a fully integrated health expenditure
accounting system and has been widely adopted by
the European Union, member states of the Economic
Cooperation Organization and other countries [26]. The
system accounts for health expenditure from three per-
spectives: financing, production and consumption of
health care services [27]. Different from the previous
bottom-up accounting method, SHA2011 adopts a top-
down accounting method, which firstly obtains the total
resources consumed by the society in the production of
healthcare services at the macro level, and then appor-
tions them according to a certain method to obtain the
resources consumed by different types of diseases. The
method not only provides a comprehensive response to
the entire flow of health funds from collection, distri-
bution and use by beneficiaries, but also improves the
comparability of health expenditure data internationally
and better meets the needs of health system analysts and
policymakers.

Based on the SHA2011 theoretical framework and
using top-down accounting principles, the CCE for PD
was calculated. In this study, curative income, govern-
ment basic expenditure subsidies, and project subsidies
were considered in the calculation scope, while capital
construction costs, equipment, depreciation, and other
expenses that do not directly consume human health ser-
vice resources were not included. Notably, this study has
only focused on treatment services, and the preventive
expenses of medical institutions have been excluded.

The calculation approach for outpatients and inpatients
was the same. Below, outpatient services are used as an
example to introduce the calculation method:

Scce = Scr + Sps + Sps (1)

Sccr in formula (1) represents the total CCE of the medi-
cal institutions in Sichuan. S¢; refers to the curative
income of the province, excluding preventive services; Sgg
refers to the basic curative expenditure subsidies given by
the government to medical institutions throughout the
province, which mainly includes funds for personnel and
other public purposes; and Spg represents project subsi-
dies for the entire province, such as basic drug subsidies,
maternity and childbirth subsidies, and medical reform
subsidies. This information is provided by government
health investment monitoring data.

Among these, S¢; and Sgg are calculated using the fol-
lowing formula:

Ser = Sror x (1-22) @

(07
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In formula (2), Sy refers to the total outpatient income
of Sichuan in 2019; «, refers to the preventive outpa-
tient income of the sample institutions; « represents the
total outpatient income of the sample institutions; and
1-— % refers to the proportion of the curative income
of the sample institutions after deducting prevention
revenue.

_ NiBp ) 3)
Nigp + Ncov x K

Sps = Spcs % (1

Ncov = Nrov x (1 -

In formula (3), Spcs is the subsidy for the total basic cura-
tive expenditure in Sichuan in 2019. Nz, represents the
number of inpatient bed days in the sample medical insti-
tutions; N¢qy is the number of curative outpatient visits
in the sample medical institutions; and the coefficient K
is a constant 0.1, meaning that ten outpatient clinics are
equivalent to one inpatient bed day. Among them, N¢qy
is calculated by formula (4); Npqy represents the total
number of outpatient visits in Sichuan in 2019; Npqy
refers to the number of preventive service outpatient vis-
its in the sample medical institutions; and Ny refers to
the total number of outpatient visits in the sample medi-
cal institutions.

Next, the top-down accounting principle was used to
allocate the CCE of the medical institutions in the prov-
ince to each patient in the sample medical institutions.
The formulas are as follows:

Ecr = Scr %

1) .
Z ?:1571

Eps = Sps x

_ ¢
2 =1 ®m

Eps = Sps %

2 w=1Pw

In formulas (5), (6), and (7), Ec1, Eps, and Epg rep-
resent the treatment income, basic expenditure subsidy,
and project subsidy allocated to each patient, respec-
tively. & represents the outpatient expenditure of each
patient in the different types of sample medical institu-
tions; ¢ represents the number of visits of each patient
in the different types of sample medical institutions; and
B represents the project subsidy for each patient in the
different types of sample medical institutions.

Formula (8) represents the summary of CCE for
patients with the same characteristics, such as gender,
age, and disease in the region.
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Z?:l Ecce = Z?:l Ecr+ Z?:l Eps

+X i Eps(i=1,2,3... .n)

Finally, the CCE of different dimensions for PD patients
in Sichuan in 2019 were calculated using the above
formula.

Measurement of comorbidity profile

This study used the ACCI defined by Charlson et al. [28]
to express the comorbidity status of patients. The ACCI
is a combination of Charlson Comorbidity Index (CCI)
and age-adjusted index [29, 30]. The CCI was calcu-
lated by summing the corresponding weight indices for
the 17 clearly defined diseases (Supplementary Table 2).
In addition, we adjusted for age as an additional factor,
by adding 1 point for every 10 years of life after the age
40 (e.g., one point for 50-59 years, two points for 60—69
years, three points for 70-79 years, and so on). Finally,
we summed the CCI score and the age-adjusted score
to obtain the ACCI (range 0-36), with a further group-
ing into low comorbidity group (ACCI=0-1), medium
comorbidity group (ACCI=2-5), and high comorbidity
group (ACCI=6).

Analysis of influencing factors of hospitalization
expenditure for PD

The hospitalization expenditure was not normally dis-
tributed, but turned normally distributed after a logarith-
mic transition. Thereby, the hospitalization expenditure
was logarithmically transformed as the dependent vari-
able, and a multiple linear regression model was per-
formed to analyze the influencing factors of patients with
PD. The independent variables were gender, ACCI, sur-
gery, length of stay, medical insurance, institution level,
institution category, economic region. Because the ACCI
already included age, age was not included in the regres-
sion model separately. Data were analyzed using SPSS
25.0 software, and a Pvalue<0.05 was considered to be
statistically significant.

Results

General characteristics of PD patients

This study investigated a total of 37,604 PD patients in
Sichuan in 2019, including 34,110 outpatients and 3,494
inpatients. In terms of age distribution, the average age
of the PD patients was 66.43 years old, with the young-
est being 5 years old and the oldest being 101 years
old. In terms of gender distribution, there were slightly
more male patients (18,858,50.15%) than female ones
(18,746,49.85%). The other general characteristics are
shown in Table 1.
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Table 1 The general characteristics of PD patients in Sichuan, China in 2019 (n,%)
Variables Total patients Service function
Outpatients Inpatients

Age(Mean £SD) 66.43+12.58 66.00+£12.70 70.62+1042
Gender

Male 18,858(50.15) 16,997(49.83) 1861(53.26)

Female 18,746(49.85) 17,113(50.17) 1633(46.74)
ACCI

0-1 8388(22.31) 7999(23.45) 389(11.13)

2-5 29,028(77.19) 25,985(76.18) 3043(87.09)

>6 188(0.50) 126(0.37) 62(1.77)
Medical insurance

No 21,470(57.09) 21,043(61.69) 427(12.22)

Yes 16,134(42.91) 13,067(38.31) 3067(87.78)
Length of stay(Mean + SD) - - 13.50+£ 1491
Institution level

Provincial institution 19,529(51.93) 18,444(54.07) 1085(31.05)

Municipal institution 12,227(32.52) 10,580(31.02) 1647(47.14)

District/county institution 5848(15.55) 5086(14.91) 762(21.81)
Institution category

General hospital 28,103(74.73) 25,551(74.91) 2552(73.04)

Traditional Chinese medical hospital 7145(19.00) 6637(19.46) 508(14.54)

Specialized hospital 1769(4.70) 1370(4.02) 399(11.42)

Other institution 587(1.56) 552(1.62) 35(1.00)
Economic region

High-economic region 19,613(52.16) 18,129(53.15) 1484(42.47)

Medium-economic region 17,100(45.47) 15,175(44.49) 1925(55.09)

Low-economic region 891(2.37) 806(2.36) 85(243)

Table 2 CCE of different service functions for PD patients in
Sichuan, China in 2019

ACCI Outpatient Inpatient

CCE Average ex- CCE Average

$Million penditure per $Million expendi-

visit ($) ture
per visit ($)

0-1 351 438.89 2.18 5602.23
2-5 12.71 489.23 17.41 572145
=6 0.08 661.12 039 6307.93
total 16.31 478.06 19.98 5718.58

General situation of CCE for PD

In 2019, the total CCE for PD in Sichuan was
US$36.29 million, accounting for 0.11% of the province’s
total disease CCE and 0.005% of its GDP that year. The
outpatient CCE was US$16.31 million (44.94%), with an
average per-visit expenditure of US$478.06. The inpatient
CCE was US$19.98 million (55.06%), with an average per-
visit expenditure of US$5,718.58. As the ACCI increased,
both the average outpatient per-visit expenditure and the
average inpatient expenditure showed an upward trend
(Table 2).

Health financing schemes of CCE for PD

Upon analyzing the financing schemes of CCE for PD,
it was found that more than 50% of the CCE came from
household out-of-pocket (OOP) payments, followed
by social health insurance (34.82%). Of the outpatient
CCE, OOP payments accounted for 68.98%, followed by
social health insurance (25.62%). Compared with out-
patient services, inpatient schemes of financing were
more diverse, with social health insurance accounting for
42.33%, followed by OOP payments (42.26%), govern-
ment financing schemes (9.95%), and voluntary financing
schemes (5.46%) (Table 3).

Upon analyzing the financing schemes for different
comorbidity groups, it was found that OOP payments
were the main financing schemes for both outpatients
and inpatients. Among outpatient services, the propor-
tions of OOP payments in the low-, medium-, and high-
comorbidity groups were 65.33%, 69.92%, and 79.36%,
respectively, and the proportions of social health insur-
ance were 29.85%, 24.51%, and 16.70%, respectively.
Compared to outpatient services, the proportion of OOP
payments for hospitalization was significantly lower.
The proportions of OOP payments for low-, medium-,
and high-comorbidity groups were 36.91%, 42.86%, and
45.59%, respectively, while the proportions of social
health insurance were 33.02%, 43.43%, and 45.39%,
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Table 3 Distribution of financing schemes for CCE of different service functions for PD patients in Sichuan, China in 2019

Outpatient Inpatient Total
$ Million Proportion (%) $ Million Proportion (%) $ Million Proportion (%)
Public financing scheme 5.00 30.69 1045 52.28 1545 4258
Government financing scheme 0.83 507 1.99 9.95 282 7.76
Social health insurance 4.18 2562 846 42.33 12.64 34.82
Voluntary financing scheme 0.05 033 1.09 546 1.14 3.15
Commercial health insurance 0.00 0.00 0.96 4.81 0.96 265
Non - profit organization financing scheme 0.00 0.00 0.04 0.22 0.04 0.12
Enterprise financing scheme 0.05 033 0.08 042 0.14 0.38
Household out-of-pocket payment 11.25 68.98 844 42.26 19.69 54.27

Table 4 Distribution of financing schemes for CCE of different comorbidity groups for PD patients in Sichuan, China, in 2019

ACCI=0-1 ACCl=2-5 ACCI=6
$ Million Proportion (%) $ Million Proportion (%) $ Million Proportion (%)
Outpatient
Public financing scheme 1.19 33.85 3.80 29.88 0.02 20.64
Government financing scheme 0.14 4.00 0.68 537 0.003 394
Social health insurance 1.05 29.85 312 2451 0.01 16.70
Voluntary financing scheme 0.03 0.82 0.03 0.20 0.00 0.00
Commercial health insurance 0.00 0.00 0.00 0.00 0.00 0.00
Non - profit organization financing scheme ~ 0.00 0.00 0.00 0.00 0.00 0.00
Enterprise financing scheme 0.03 0.82 0.03 0.20 0.00 0.00
Household out-of-pocket payment 2.29 65.33 8.89 69.92 0.07 79.36
Inpatient
Public financing scheme 1.03 4741 9.20 52.86 0.21 53.90
Government financing scheme 0.31 14.39 1.64 943 0.03 8.50
Social health insurance 0.72 3302 7.56 4343 0.18 45.39
Voluntary financing scheme 034 15.69 0.75 4.28 0.002 061
Commercial health insurance 0.31 14.27 0.65 373 0.001 0.30
Non - profit organization financing scheme ~ 0.00 0.16 0.04 0.23 0.001 0.28
Enterprise financing scheme 0.03 1.26 0.06 033 0.0001 0.03
Household out-of-pocket payment 0.80 36.91 746 42.86 0.18 45.49

respectively; furthermore, voluntary financing schemes
accounted for 15.69%, 4.28%, and 0.61%, respectively
(Table 4).

Allocation of CCE in different medical institutions for PD
The institutional flows of outpatient and inpatient CCE
for PD were largely the same, with general hospitals
being the main sources. Among outpatient services, the
CCE going to general hospitals totaled US$14.72 million
(90.28%), while those going to traditional Chinese medi-
cal hospitals and primary health-care institutions were
US$1.12 million (6.86%) and US$0.22 million (1.37%),
respectively. Among inpatient services, the CCE going
to general hospitals were as high as US$15.59 million
(78.02%), whereas the CCE going to specialized hos-
pitals and traditional Chinese medical hospitals were
US$2.44 million (12.21%) and US$1.78 million (8.92%),
respectively; the CCE going to primary health-care insti-
tutions were the lowest at only US$0.16 million (0.82%).
As the comorbidity index increased, the proportion of
outpatient CCE going to general hospitals also gradually

increased, reaching 96.42% in the high-comorbidity
group. In contrast, as the comorbidity index increased,
the proportion of inpatient CCE going to general hos-
pitals gradually decreased, with the proportion in the
high-comorbidity group dropping to 58.16%, and the
proportion of inpatient CCE going to specialized hospi-
tals increased, from 2.58% in the low-comorbidity group
to 36.87% in the high-comorbidity group (Fig. 1).

The beneficiary group of CCE for PD

Overall, the CCE for men were higher than those for
women for both outpatient and inpatient services. Out-
patient CCE for men totaled US$8.36 million (51.26%),
while those for women totaled US$7.95 million (48.74%);
inpatient CCE for men totaled US$10.97 million (54.91%),
while those for women totaled US$9.01 million (45.09%).
For outpatient services, the CCE were mainly concen-
trated in the over-60 age group. For men, expenditure
peaked in the 70 ~age group at US$2.85 million, repre-
senting 34.15% of their total CCE. For women, expendi-
ture peaked in the 60~age group at US$2.75 million,



Zhou et al. BMC Geriatrics

(2025) 25:159

Page 7 of 12

total

Outpatient

0-1

total

Inpatient

I T T
0% 20% 40%

I General hospital
I Maternal and Child health hospital

[ Traditional Chinese medical hospital
[ | Primary health-care institution

60% 80% 100%

[ | Specialized hospital

Fig. 1 Allocation of CCE in different medical institutions for PD in Sichuan, China in 2019

representing 34.63% of their total CCE. The CCE for
inpatient services were also mainly concentrated in the
over-60 age group. For both men and women, the high-
est expenditures were concentrated in the 60 ~ age group;
these amounted to $4.30 million and $3.16 million,
respectively, representing 39.20% of the CCE for men and
35.04% of the CCE for women.

As the comorbidity index increased, PD CCE across
genders showed a trend of aging. For outpatient services,
the peak expenditures for men in the low-, medium-,
and high-comorbidity groups were distributed across
ages 50~, 70~, and 70~, respectively, and amounted to
US$1.07 million, US$2.83 million, and US$0.03 mil-
lion, respectively. The peak expenditures for women in
the low-, medium-, and high-comorbidity groups were
distributed across ages 50~, 60~, and 80~, respectively,
and amounted to US$1.16 million, US$2.75 million, and
US$0.02 million, respectively.

In the inpatient sector, the distribution of peak expen-
diture for men and women in the low-comorbidity group

was consistent and concentrated in the 50~age group,
namely US$0.89 million and US$0.96 million, respec-
tively; the peak expenditure distribution for men and
women in the medium-comorbidity group was concen-
trated in the 60 ~age group, namely US$4.29 million and
US$3.15 million, respectively; and the peak expenditure
distribution for men and women in the high-comorbidity
group was concentrated in the 90~age group, namely
US$0.08 million and US$0.15 million, respectively
(Fig. 2).

Influencing factors of hospitalization expenditure

The results of multiple linear regression analysis showed
that F=233.47, P<0.001, thereby establishing the regres-
sion equation. From the perspective of the standardized
regression coefficient, the first three factors affecting
hospitalization expenditure were the length of stay, sur-
gery and institution level (P<0.001). The linear regression
model can explain the 46.4% change in total hospitaliza-
tion expenditure (Table 5).
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Fig. 2 Characteristics of beneficiary groups with CCE for PD under different comorbidity conditions in Sichuan, China, 2019

Table 5 Multiple linear regression analysis of inpatient expenditure for PD

Non-standardized Standardized regression coeffcient(B) t P
coeffcients
B SE
Constant 8.94 0.05 183.87 <0.001
Length of stay 0.02 0.00 0.36 2643 <0.001
Surgery
No
Yes 0.85 0.04 0.31 23.96 <0.001
Institution level
Provincial institution
Municipal institution -049 0.03 -0.26 -15.02 <0.001
District/county institution -0.80 0.04 -0.35 -20.59 <0.001
ACCI
0-1
2-5 0.12 0.04 0.04 3.10 0.002
=6 0.36 0.10 0.05 378 <0.001
Medical insurance
No
Yes 0.20 0.04 0.07 5.16 <0.001
Institution category
General hospital
Traditional Chinese medical hospital -0.09 0.03 -0.03 -2.62 0.009
Specialized hospital -0.20 0.04 -0.07 -4.53 <0.001
Other institution -0.87 0.12 -0.09 -7.22 <0.001
Economic region
High-economic region
Medium-economic region -0.38 0.03 -0.20 -13.60 <0.001
Low-economic region -0.07 0.08 -0.01 -0.85 0.397
Gender
Male
Female -0.04 0.02 -0.02 -1.71 0.088
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Discussion

Based on the SHA 2011, this study analyzed the CCE of
PD under different comorbidity conditions in Sichuan,
China, in 2019. The results show that the total CCE for
PD in Sichuan in 2019 amounted to US$36.29 million,
accounting for 0.11% of the province’s total CCE. The
average expenditure per outpatient visit was US$478.06,
accounting for 13.35% of the disposable income per cap-
ita and 5.91% of the GDP per capita. The average expen-
diture per hospital stay was US$5,718.58, which was
159.73% of the disposable income per capita and 70.75%
of the GDP per capita. The average expenditure of PD in
Sichuan was significantly higher than that in Guangzhou
[15], China, in 2012. The significant differences between
the results of this study and those of Guangzhou may be
attributed to the variations in accounting methods, eco-
nomic development and healthcare resource allocation
among different regions. Nevertheless, this study pro-
vides a novel idea for calculating CCE for PD and can be
used for formulating policy measures.

The study found that the financing schemes for PD
CCE in Sichuan are not adequate. Household spending
on healthcare is too high, which can easily lead to poverty
or a return to poverty due to illness. When analyzing the
different service functions, it was found that the propor-
tion of OOP payments for outpatient services (68.98%)
was significantly higher than that for inpatient services
(42.26%); this is consistent with the research results from
the city of Guangzhou [15]. Currently, PD Patients can
claim reimbursement from health insurance reimburse-
ment services for outpatient treatment. Nevertheless, the
establishment of the minimum payment standards, the
annual maximum payment limit, and the different reim-
bursement rates of various levels of medical institutions
have resulted in an unfavorable reimbursement rate for
outpatients with PD [31]. In China, the current health
insurance system is mainly designed to contribute to the
medical expenditure of hospitalized patients, which is
an important reason for the low OOP payment rate for
hospitalization. However, due to insufficient outpatient
compensation, medical institutions have performed cer-
tain low-standard admissions and unnecessary hospi-
talizations, which has led to a sustained increase in the
overall hospitalization rate in China. This phenomenon
not only increases patients’ medical expenditure but also
wastes national medical and health resources. It is rec-
ommended that the medical insurance department pay
attention to the discrepancy between reimbursement
rates for outpatient and inpatient services, expand the
coverage of basic medical insurance for outpatient ser-
vices, and improve the level of insurance reimbursement
for outpatient services.

This study also found that the proportion of volun-
tary financing schemes is low, especially for outpatient
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services, and that commercial health insurance is nearly
non-existent. It is recommended that government
departments strengthen the framework of the triple secu-
rity system (consisting of basic health insurance, critical
illness insurance, and medical aid), actively promote the
development of commercial health insurance, explore the
establishment of a diversified and multi-tiered PD medi-
cal security system, and facilitate more urgent outpatient
compensation.

According to the analysis of different comorbidity
states, the higher the comorbidity index, the greater the
economic burden on individuals. Previous studies have
shown that the number of chronic diseases and comor-
bidity rates increase with age [32], with comorbidity rates
as high as 65.6% in the over-65 age group in China [33].
With increasing age, comorbidities gradually increase
and patients’ conditions slowly deteriorate [34], and they
typically require more drug treatments, medical services,
and formal care, which greatly increases the medical
burden on patients [35, 36]. This further highlights the
importance of chronic disease prevention and multi-dis-
ease management among older people.

Furthermore, the results of this study show that, for
both outpatient and inpatient services, general hospitals
account for most of the CCE, while primary care facili-
ties account for the least. This could be due to residents’
preferences regarding medical treatment. Elderly patients
prefer to go to higher-level hospitals for better medi-
cal care than primary healthcare facilities [37], leading
to China’s current medical treatment pattern: Grade A
tertiary hospitals are “crowded’, while primary health-
care facilities are “empty”. In 2020, the Chinese Medical
Association published the “Guideline for primary care of
Parkinson’s Disease (2019)”. These guidelines describe the
early detection, diagnosis, treatment, referral, and dis-
ease management of PD from the perspective of primary
healthcare and suggest that primary healthcare facilities
can also undertake the diagnosis and treatment of PD
and play the role in safeguarding people’s health. There-
fore, it is recommended to increase government invest-
ment in primary healthcare institutions, improve service
capacity and diagnosis/treatment standard at the pri-
mary level, and promote the inflow of patients to primary
healthcare institutions.

As the comorbidity index increases, the proportion
of inpatient CCE for PD in general hospitals gradually
decreases, while the proportion in specialized hospi-
tals increases significantly. On the one hand, this could
be because general hospitals limit the length of stay. The
average expenditure per visit and the average length of
hospital stay are important measures in the evaluation of
medical quality by health authorities. Hospitals need to
expedite bed turnover to improve operational efficiency,
and the performance evaluation by relevant authorities
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has undoubtedly increased hospitals’ focus on the length
of stay; this has led to illegal actions by hospitals, such as
splitting hospital stays or forcibly transferring patients to
other hospitals. On the other hand, with an aging popu-
lation and an increasing number of people with chronic
diseases, China is vigorously exploring a model that
combines medical care and elderly care. Some special-
ized hospitals have addressed the needs of older people
for health and elderly care services and introduced a new
medical service model that integrates medical and elderly
care to attract more older people.

In general, CCE is higher for men than for women,
mainly due to epidemic characteristics: The incidence
rate in men is higher than that in women [38-40]. This
may be related to the fact that men are more likely to
experience higher occupational exposure factors and
poor lifestyle habits [41], while estrogen may have a
potential neuroprotective effect in women [42]. In addi-
tion, this study also found an aging trend in CCE as the
comorbidity index increased.

More importantly, PD does not affect only older peo-
ple. In recent years, studies have found that PD is gradu-
ally affecting younger people as well [43]. Nearly 25% of
PD patients have an onset age of less than 65 years, and
5-10% have an onset age of less than 50 years [3]. In this
study, the youngest PD patient in the outpatient category
was 5 years old, and the youngest PD patient in the inpa-
tient category was 15 years old, which is consistent with
previous studies [44, 45]. For patients with early-onset
PD whose onset age is less than 50 years, genetic factors
are an important cause of the disease [46, 47]. Therefore,
it is recommended that people with a family history of
PD undergo early screening, such as genetic counsel-
ing and genetic testing [48], to ensure an early diagnosis
and carry out clinical intervention in advance to delay
the progression of the disease and thereby improve the
patient’s quality of life.

The results of multiple linear regression analysis
showed that the top three factors influencing hospital-
ization expenditure were the length of stay, surgery and
institution level. The longer hospital stays in PD patients
are associated with higher CCE, which is consistent with
other studies [15]. The surgery is another key factor influ-
encing hospitalization expenditure. If the patient requires
deep brain stimulation (DBS) surgery, the costs of bat-
teries, wires, electrodes, and other related equipment
are expensive and are not covered by medical insurance
[16]. Surgery not only directly increases hospitalization
expenses but also incurs high medical expenditure by
prolonging the length of stay. Generally speaking, the
level of a medical institution is closely related to its level
of treatment, size, accessibility of technology and other
factors [49]. Provincial institutions have the technology
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and quality of service to better meet the needs of patients,
and accordingly, their expenses may be higher.

Overall, the findings of this study not only support the
concept of healthy ageing [50], but also provide empirical
support for the United Nations Decade of Healthy Age-
ing, which is being actively promoted by WHO, and can
help to promote the formulation and implementation of
relevant policies to jointly promote the health and well-
being of the elderly population.

Limitations

This study has certain limitations, as it may have under-
estimated the actual CCE of PD. First, the diagnosis cycle
of PD is long, with the disease often taking more than a
year to be officially diagnosed. PD patients who have not
yet been clearly diagnosed may be missed. Second, this
study only measured the CCE for PD patients in 2019 and
was unable to dynamically observe the changing trend of
CCE. Finally, our findings may not be generalizable to
other populations, as this study was only conducted in
Sichuan Province, China. Despite these limitations, this
study systematically answers core questions, such as how
much treating PD costs, where these costs come from,
where these costs go, and which groups these costs are
used for.

Conclusions

As the Chinese population continues to age, China’s PD
patients will account for more than half of the world’s
PD patients in the future, which will impose a heavy eco-
nomic burden on China’s medical system and society.
Based on the SHA2011, this study measured core issues,
such as the expenditure scale, financing schemes, insti-
tutional flows, and beneficiary groups of PD. The results
show that the total CCE for PD in Sichuan in 2019 was
US$36.29 million. The average expenditure is high, and
individuals are still the main bearers of health expendi-
tures. CCE mainly goes to general hospitals, with primary
healthcare institutions accounting for a small propor-
tion. It is noteworthy that specialized hospitals play an
important role in inpatient treatment services for PD.
As the comorbidity index increases, CCE for both men
and women show an aging trend. It is recommended to
optimize medical insurance policies, improve the extent
of outpatient insurance benefits, strengthen the primary
medical service systems and improve primary-level PD
diagnosis and treatment capabilities. Furthermore, effec-
tive early screening of PD is of great significance in the
prevention and treatment of PD.
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