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Abstract

Background: The aging of population and the burden of disease among the aged have become one of the hot
topics in the international health, and also brought tremendous pressure in the development of health service.

Methods: A total of 1,377,681 patients aged 65 years and over were collected with multistage stratified cluster
random sampling in 252 medical institutions in Liaoning China, and “System of Health Account 2011” was
conducted to analyze the expenditure of disease for the elderly. Influencing factors were performed using multiple
stepwise regression analysis.

Results: The curative care expenditure for the aged was 233.18 billion RMB. Most of the expenditure for the old people
was in hospital. Moreover, by the disease, the highest expenditure was incurred by non-communicable diseases. The
financing scheme of the aged was concentrated on social health insurance and family health expenditure.
Hospitalization expenditure was significantly associated with length of stay, operation, etc.

Conclusions: This study intends to capture large data from various medical institutions with a new accounting system.
The finding illustrates that the burden of old people is still heavy.
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Background
In recent years, the aging population and the burden of
the aged have become some of the most popular topics
in the world. About 23% of the burden of disease is
attributed to people aged 65 and over [1]. In China, a
developing country, the aging population problem is
especially serious. By the end of 2014, 65 years and
above population accounts for 10.1% of the total popula-
tion [2]. On one hand, diseases in the elderly are mainly
composed of non-communicable diseases (NCD), and
the increasing of the prevalence of NCD in the people
more than 65 years old is usually two to three times of
the total population [3]. The substantial diseases in the
old crowd lead to higher health care expenditure than
other population. In 2012, among the elderly over the

age of 65 in our country, health care expenditure is high,
with 24.75% of the total health care expenditure [4]. The
influence of aging on the growth of health care expend-
iture cannot be ignored [5]. In this study, we used a new
system of health account, System of Health Account
2011 (SHA 2011), to account curative care expenditure
(CCE) in the elderly. The CCE is different from health
care expenditure, which refers to the expenditure of dir-
ect treatment that does not include the expenditure of
prevention.
SHA 2011 could precisely count the burden of dis-

eases in the elderly, and can better analysis population
distribution on curative care expenditure, such as scale
of curative care expenditure in the aged, fund raising,
etc. In addition, SHA 2011 also could sufficiently analyze
curative care expenditure in aspect of age-specific, sex-
specific, and disease-specific on curative care expend-
iture [6, 7].
In China, total health expenditure has receded from

917.06 billion RMB in 2004 (1 USD ≈ 6.22 RMB, 2014)to
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5748.58 billion RMB in 2014 (1 USD ≈ 8.27 RMB, 2014)
[8]. The excessive growth of health expenditure turns
out to be a hotspot in our society at present. How to
solve the issue of “being unaffordable and difficult to see
a doctor” has become the key point and difficulty in the
course of our medical care reform [9]. Therefore, analyz-
ing influencing factors of hospitalization curative care
expenditure of 65 years and over patients is essential.
Hospitalization curative care expenditure occupied the
main part in medical institution, especially that in old
folks [10]. But most researches focus on single disease or
old people’s single disease, the study of all diseases of
the elderly is rare.

Methods
Data source
Data was obtained from the 2015 Liaoning Health Stat-
istical Yearbook, 2015 Liaoning Health Financial Year-
book, China National Health Accounts Report 2015,
Liaoning Health Accounts Report 2015, etc. Demo-
graphic data was obtained from 2015 Liaoning statistical
yearbook, medical institutions, and public health
institutions.

Study sample
The data used in our study was investigated with multi-
stage stratified cluster random sampling. The first stage
was to choose sample cities from Liaoning province
based on taking full consideration into the perfection of
health information management system and the level of
economic development. Thus we selected Dalian,
Liaoyang, Panjin and Tieling. The second stage was to
select one county, one district, and then extracted three
township hospitals and community health service
organization in every country and district. Three village
clinics and individual clinics were selected in rural town
or community. The third stage was to choose medical
institutions and public health institutions according to
the type of institutions or administration structure. At
last, seven provincial-level hospitals, 58 institutions in
Dalian, 62 institutions in Liaoyang, 64 institutions in
Panjin, 61 institutions in Tieling were selected. The basic
information included gender, age, season, disease, ex-
pense, region, etc. The diagnosis of the diseases was
coded according to the International Classification of
Disease Tenth Revision (ICD-10). The sample of valid
data was 1,377,681 after excluding the invalid or wrong
message. The analysis of hospitalization care curative
expenditure of 7185 cases for old patients whom we
collected in Liaoning province was performed using
multiple stepwise regression analysis, to find the main
influencing factors of hospitalization curative care
expenditure.

Statistical method
Curative care expenditure accounted
Curative care expenditure (CCE) contained curative in-
come1 and basic expenditure allowance,2 which refer to
outpatient and inpatient. The formula was shown as
follows;

SCCE ¼
X

k¼1

SkINC þ SkALLð Þ ð1Þ

In the above formula, SkINC and SkALL represent the
curative income and basic expenditure allowance re-
spectively in different medical institutions. The formula
of curative income was as follows;

SINC ¼ STINC 1−
ap
a

� �
ð2Þ

SINC
0 ¼

Xn

i

SINC � ai
a−ap

� �
ð3Þ

Above all of the formulas, curative income in per
patient from the sample denoted as ai, total curative
income denoted as a. Add all sample that contained
preventive service on the basis of ICD-10, denoted as
aP, then the sample’s curative income was aINC. Per
patient sharing coefficient denoted by ai

a−ap
. More-

over, STINC represent the outpatient and inpatient’s
income from 2015 Liaoning Health Statistical Year-
book and 2015 Liaoning Health Financial Yearbook.
The purpose of formula (2) is to removed prevention
expenditure in patient, and the formula of SINC � ai

a−ap

is to account the curative income in patient with the
same age, gender, region, etc. The formula (3) means
that could calculate curative income in various
dimensions, such as age, disease, etc.
The formula of basic expenditure allowance was as

follows;

SALL
0 ¼

Xm

i

STALL−SPALLð Þ � ai
a−ap

� �
ð4Þ

Those formulas about basic expenditure allowance
were similar to curative income, the STINC, also
collected from basic expenditure allowance from 2015
Liaoning Health Statistical Yearbook and 2015
Liaoning Health Financial Yearbook. The basic ex-
penditure allowance in preventive service was collected
from Yearbook too, denoted as SPALL. STALL − SPALL,
means basic expenditure allowance. The formula (4),
split the basic expenditure allowance to per patient,
which means the patient with the same age, gender,
region, etc. in curative income.
Curative income and basic expenditure allowance for

old patient shared by above way. Mark off the different
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dimensions in age, gender, region, etc. for the elderly
according the result., and the total curative care expend-
iture in different age, sex, disease, etc. all could account
from above formulas (1).

Financing scheme accounted
The calculation of the financing scheme in Liaoning
must combine our actual condition. Therefore, the
financing scheme was divided into the following types
(Table 1). The calculation method was similar to that
before.

Influencing factors of hospitalization curative care
expenditure for old patients
The analyzed hospitalization curative care expend-
iture is used to find the main influencing factors of
hospitalization curative care expenditure for the aged.
The normal distribution test was conducted in the
hospitalization curative care expenditure, because it
was not in normal distribution. Then the abnormal
distribution test was applied to analyze the data after
logarithm transition. The data was normal distributed
after logarithm transition. Influencing factors were
performed using multiple stepwise regression ana-
lysis. Independent variable was age, gender, length of
stay, hospital category, region, payment method,
surgery. The enter criteria was 0.05, and exclusion
criteria was 0.10. All statistical analyses were per-
formed with SPSS software, version 22.0, and STATA
software, version 12.0.

Results
Fundamental result in curative care expenditure for the
aged
The CCE in 2014 for 65 years and above was 233.18 bil-
lion RMB, accounting for 20.54% of total expenditure on
health in Liaoning Province by source, and per capita
was 4540.60 RMB, higher than per capita total expend-
iture on health (3028.54 RMB) [8]. The age group be-
tween 65 and 69 had the highest CCE, then declined in
turn (Fig. 1).

Allocation of medical institution for the aged in curative
care expenditure
Most of the curative care expenditure for the old people
was in the hospital (general hospital, traditional Chinese
medicine hospital and special hospital), accounting for
92.96%, and the majority of the cost was in
hospitalization expenses (83.77%). Basic medical institu-
tion was followed (6.66%). The expenditure occurring in
the public health institution and ambulatory facility was
70,637.01 and 9285.63 thousand RMB respectively, rare
in total expenditure. In general, the curative care ex-
penditure in outpatient and inpatient accounted for
19.69% and 80.31% respectively. From the result, it is ob-
served that the elderly spent a lot of CCE in the hospital
rather than in other medical institutions. For example,
basic medical and health institutions (township hospital,
community health service center), ambulatory facility
(village clinics, individual clinic) and public health insti-
tutions (maternity and child health organ) all had a small
percentage of curative care expenditure. (Table 2, Fig. 1).

Table 1 Financing scheme in China match the classification of financing scheme in SHA 2011

Classification of financing scheme in SHA 2011 Concrete financing scheme in China

HF.1 Public financing scheme

HF.1.1 Government financing scheme Medical assistance, emergency assistance, Medicaid,
disability rehabilitation, other supplementary insurance

HF.1.2 Social health insurance Urban employee ‘s basic medical insurance (UEBMI), Urban residents’
basic medical insurance (URBMI), New Rural Cooperative Medical System
(NRCMS), Maternity insurance, Employment injury insurance,
Endowment insurance, Unemployment insurance

HF.1.3 Mandatory medical savings account (CMSA) No CMSA in China

HF.2 Voluntary financing scheme

HF.2.1 Commercial health insurance Commercial health insurance

HF.2.2 Non-profit organization financing Charitable organization, Foundation, The Red Cross, etc.

HF.2.3 Enterprise and medical institution financing

HF.2.3.1 Enterprise financing Enterprise medical expenditure

HF.2.3.2 Medical institution financing Income of medical institution

HF.3 Family health expenditure Out-of-pocket payment

HF.4 Foreign financing scheme (non-resident unit) Foreign medical institution’ health care financing for local residents
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The expenditure of different disease
The Global Burden of Disease (GBD) made illness and
injury divide into infections, maternal and prenatal
diseases; non-communicable diseases; injury. Then on
this basis, we added “others” according to the actual
condition to reflect the illness and injury not classified
(e.g. disease and syndrome of the traditional Chinese
medicine diseases). In terms of GBD, the highest
expenditure happened in non-communicable diseases.
That showed the disease of the aged focused on non-
communicable diseases and the age between 65 to
69 yrs. was responsible for the majority of expenditure.
It may be the major part of disease for non-
communicable diseases in the old population. But the
distribution of disease had different performance in
different age. The CCE in infection, maternal and
prenatal diseasesrose with increasing age, but non-
communicable diseases were opposite. Furthermore, the
highest point of CCE in injury and others were between
65 and 69 yrs. and 85–89 yrs. respectively (Fig. 2).
Classified by the ICD-10, the top four of CCE in dis-

eases were the circulatory system, neoplasms, diseases of

the respiratory system, diseases of the digestive system,
more than 60% in CCE, about 150.80 billion RMB.
Besides, endocrine, nutritional and metabolic diseases
were 13.43 billion RMB, also high in CCE (Fig. 3).

Financing scheme in the aged
Financing in curative care expenditure was accounted as
75.79% for hospitalization service. Different financing
scheme was different in outpatient and inpatient. Public
health financing scheme and voluntary financing scheme
were mainly in inpatient, but family health expenditure
was opposite. That was owing to reimbursement mainly
for inpatient of insurance, so most of the outpatient
service was depended on family health expenditure.
The financing scheme of the aged was concentrated

on social health insurance and family health expenditure
(out-of-pocket payment (OOP)). Family health expend-
iture was accounted for 42.10% in total expenditure that
reminds the burden of individual financing was heavy.
Due to 65 years and older people retired in our country,
they did not have enterprise financing. In addition, the
financing was less in government financing scheme and
commercial health insurance (Fig. 4, Table 3).

Influencing factors of hospitalization expenditure
The results of multiple stepwise regression analysis
showed that,F = 1987.499P = 0.000, the regression equa-
tion was established. From the standard partial regres-
sion coefficient, the top three factors influencing
hospitalization expenditure were the length of stay, oper-
ation and region (development of the region) (P < 0.005),
while gender was excluded. And the R2 = 0.862 after cor-
rective. That means all the independent variable, which
incorporated into the equation, could account for 61.5%
to the dependent variable degree of variation (Table 4).

Discussions
We comprehensively analyzed curative care expenditure
of 65 years and older based on SHA 2011, including dis-
tribution in age, disease, medical institution or reflected

Fig. 1 Distribution of outpatient and inpatient in different age group

Table 2 Distribution of medical institution for the aged

CCE
(Billion RMB)

Outpatient
(%)

Inpatient
(%)

Hospital 216.78 16.23 83.77

General hospital 184.16 12.92 87.08

Traditional Chinese medicine hospital 30.94 35.05 64.95

Special hospital 1.68 32.00 68.00

Basic medical institution 15.53 63.67 36.33

Public health institution 0.77 96.64 3.36

Ambulatory facility 0.10 100.00 0.00

Total 233.18 19.69 80.31
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financing, origin and destination. Moreover, influencing
factors were performed by multiple stepwise regression
analysis.

The distribution of medical resources in medical
institutions in the aged
From the result of SHA 2011, it is observed that the
elderly spent a lot of CCE in the hospital rather than
other medical institutions. For example, basic medical
and health institutions (township hospital, commu-
nity health service center) as well as ambulatory fa-
cility (village clinics, individual clinic), public health
institutions (maternity and child health organ) all
had a small percentage of curative care expenditure
(Table 2). Furthermore, the other problems are the
distribution of health resources is unreasonable, and
health resources are deficient in the rural area [11].
Medical resources prefer to the place where hospitals
have huge purchasing power and high-level surgical
treatment or high drug profit. Basic medical and
health institutions, however, lack of medical workers,

financial and other resources, which make the senile
patients, more willing to go to a hospital. Peter’s
analysis of Europe’s decades of medical reform
thought to think promoting priority resources
allocation ability should rely on evidence-based medi-
cine reviews (EBMR), goalkeeper physicians (GP),
performance reporting system (PRS) etc [12].
The number of health institutions and health

technicians in Liaoning province are in medium level
in the China. However, in 2014, there were very few
government health investments in Liaoning province
(the government health expenditure made up 21.7%
of the total health expenses), which the government
health expenditure were 29.96% in the total health
expenses in China [8]. Changing the distribution of
medical resources and solving problem of payment
mechanism are necessary. If the new round of health
care reform wants to achieve universal coverage of
basic medical services in 2020, it requires us to
consider the accessibility and affordability of medical
service, and research on priority resources allocation

Fig. 2 The CCE of diseases classified by GBD in different age
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is contributing to the sustainable development of our
country’s medical system [13].
We found that old patient’s hospitalization expend-

iture took the largest proportion in curative care
expenditure. It is because the major part of disease
for non-communicable diseases in the old population
(Fig. 2). This kind of disease treatment is lengthy
and difficult,which lead to high hospitalization
expenditure. Moreover, some study shows that
inpatient expenditure will be higher than outpatient
expenditure with the same disease in the elderly

patients [14]. It is also related to the proportion of
reimbursement in new medical reform. In China,
taking Liaoning urban worker’s basic medical insur-
ance for an example, the outpatient reimbursement
ratio is lower than the inpatient ration and some
special drug or examination fee are not reimbursed
in outpatient but only in inpatient, which makes the
aged patients try to transfer from outpatient to in-
patient. Such phenomenon not only increased the
hospitalization expense but also wasted the national
health resources seriously [15].

Fig. 3 The CCE of diseases classified by ICD-10

Fig. 4 Financing scheme for the aged
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The burden of disease in the aged
The results of the study showed that the per capita cura-
tive care expenditure of the aged was much higher than
that of other groups, which means the heavy burden is
on old people. Not merely in China, but also in other
developing and even developed countries, there is also
heavy burden on the elderly.
The main cause of severe burden of disease on the old

people was diseases of cardiovascular system (30.3%),
malignant neoplasm (15.1%) etc. [1] that is in accord-
ance with our research. We can effectively control the
cost of the disease if triple prevention is applied for eld-
erly people. For the aged who has serious illness, the
government, can provide a suitable prognostic measure
to prevent further deterioration and improve the overall
outcome for the individual. Priority is given to shelter
the high-risk elderly, which could cut length of stay and
hospitalization expenditure [16]. Furthermore, Sonya
Haw [17] suggests that prevention and health care, espe-
cially in the early prevention, not only improve life qual-
ity but reduce greatly the burden on society, families and
individuals. The demand of old people for prevention
and health care is higher than that of young people, but
the level of health care is not perfect in China where the
health care institutions and workers are in deficiency
[18]. In conclusion, strengthening the construction of
preventive health care team and institution is urgent, as
well as giving appropriate compensation in purchase
preventive health care serves.
Firstly, many studies of diseases of the old have illumi-

nated the diseases of the circulatory system resulted in
unpredictable costs. The WHO believes that the cardio-
vascular disease (CDV), the main circulation system
disease, is one of the most popular and dangerous
disease in the world. In China’s most prosperous cities,

the health care expenditure per capita which is more
than 25,000 RMB, and the medical cost for old popula-
tion are much higher [19]. As the risk factors of circula-
tion disease continue to grow rapidly, such as obesity,
high-fat-diet, high salt diet, etc., it will aggravate the
current epidemics of diseases of the circulatory system
and lead to high expense.
Secondly, we found that the CCE was also high in neo-

plasm for the aged which ranked second and was behind
the diseases of the circulatory system. The standard inci-
dence of malignant neoplasm is from 0.527% in 1990 to
0.750% in 2010 [20]. But the accurate CCE is still
unclear. In this research, the CCE of neoplasm is 13.43
billion RMB, much more than other populations. Elder
cancer researchers focused on the incidence and the
nursing that also shows the incidence of senile neoplasm
higher than young people [21]. However, there is dis-
similarity in the country using different nurse methods.
In developed countries, good care is the key to decrease
neoplasm curative care expenditure. In China, the im-
portant reason of the costs of neoplasm at a high level
all the time is improper nursing that would aggravate
disease. The aged who has a malignant neoplasm, the
rate of hospital infection among chemotherapy and
radiotherapy can reach 44.36% [22]. Those expenses
caused by infection are also counted as a part of neo-
plasm’s curative care expenditure. Neoplasm treatment
cycle is long and is also the important reason for the
high curative care expenditure in neoplasm. In short,
strengthening nursing care for senile neoplasm during
hospitalization and treatment has become the crucial
measure to reduce the expense.
Thirdly, the burden of respiratory system disease

ranked third following circulation system and neoplasm
diseases in Liaoning. That is because Liaoning, the heavy

Table 3 financing scheme between inpatient and outpatient (%)

Social health
insurance

Government
financing scheme

Commercial
health insurance

Non-profit
organization financing

Family health
expenditure

Inpatient 73.85 49.77 100.00 100.00 23.70

Outpatient 26.15 50.23 76.30

Table 4 Influencing factors analyzed by multiple stepwise regression

Model Unstandardized Coefficients Standardized Coefficients t Sig.

B Std.Error Beta

Length of stay .061 .001 .570 83.629 .000

Operation .618 .010 .430 62.810 .000

Region −.686 .014 −.323 −48.283 .000

Age .006 .001 .040 5.971 .000

Insurance −.067 .014 −.032 −4.822 .000

Season .013 .004 .022 3.407 .001
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industry base in north China, has built a lot of pol-
luting factories, which produce dirty air seriously.
Furthermore, winter-time in Liaoning is long and
very cold that has a six-month heating period each
year. Some study showed that the concentration of
PM 2.5 increased year by year and was significantly
higher in the heating period (from November of the
year to April of the next year) compared to that of
other months. With the increased proportions of
11.6%,18.9%,and 35.8% for the year of 2009 to 20 l1
and the PM 2.5 concentration in the heating period
of the 3 year was 44,35,and 60 μg/m3, respectively
[23]. And the 65 years and older people are
extremely sensitive to air pollution [24]. In the devel-
oped region, patients with respiratory diseases, the
per capita expense could be up to 2878 RMB. In
short, controlling the expenditure in respiratory
system disease in the heating period is the key to
lower the cost for the aged.
The CCE of diseases of the digestive system and endo-

crine, nutritional and metabolic diseases were heavy in
elderly people too. That is related to traditional eating
habits of the aged. Plenty of them prefer pickled foods
and high-fat foods. Those bad eating habits lead to the
morbidity of digestive disease and nutritional and meta-
bolic diseases rising continuously, which brings high
medical expense. Some study showed the direct cost of
diabetic patients was four times than that of who did
not have diabetes. Those expenses mainly were used to
take care of the old and for hospital care [25]. Not only
expenditure of diabetes, as well as morbidity of digestive
disease and nutritional and metabolic diseases all were
heavy burdens.
These diseases have characteristics in a long cycle of

treatment as well as in special treatment groups. We can
establish comprehensive single payment disease system
that could cover the high curative care expenditure of
diseases of old people who have registered in the basic
medical insurance system. The basic medical insurance
system in Liaoning province has included single payment
disease system this year. In addition, with the develop-
ment of critical illness insurance in recent years, it is
observed that many poor families can avoid catastrophic
health expenditure because of critical illness insurance.
In China, some areas have performed critical illness
insurance system, but the same with single payment
disease system, have not been universal.

The distribution of financing scheme in the aged
In this research, we analyzed simultaneously the
distribution of the financing scheme in the elderly. We
could best understand the distribution of financing in
the aged.

The health financing calculation based on SHA 2011
has included all of the health subsidy and types of
health insurance. The 65 yrs. and older have retired, so
we did not include them. The social financing
accounted for major curative care expenditure in all fi-
nancing schemes. Family financing scheme, also called
OOP, followed the social financing scheme. Moreover,
there was a high proportion in OOP of the aged. The
measurement results of OOP in Liaoning province by
the method of health financing resource showed that
OOP accounted for the total health expenditure was
36.04% [26]. But in our research, OOP in the aged was
42.10%, which means expenditure burden was severe
in the aged. From the distribution of outpatient and in-
patient in health financing, we knew the elderly’s fi-
nancing focused on inpatient. That was because long
hospital stay and higher hospitalization expenditure
led to high compensation cost.
Although health insurance in China can cover most

of the old people, the outcome is not positive. Equity
in health financing is set as a main objective by the
global health policy. Many countries are trying to con-
trol the ever-increasing of public financing that make
the OOP unceasingly increase. Rural and urban area’s
patients in India have poverty health care financing are
40% and 60% respectively [27]. The Portuguese
scholars believed that the huge medical expenses were
in urgent need to cut down that used to risk resistance
in elderly people cannot afford [28]. Our preliminary
research showed that the government had increased
the health investment from new medical reform, but
individual was still the main undertaker of health
expenditure [13]. Hence the health financing structure
should be adjusted immediately, dominated by public
financing and concentrating on equity of China health
financing among developed provinces and less
developed provinces.
Almost all of the aged who are unable to work and

lack of guaranteed by society, and they must be sup-
ported by their children, which makes the young family
undergoes considerable stress. So, endowment insurance
needs to be expanded. And designing specific type of
insurance for the aged is to increase reimbursement
when they experience disease. In our research, the pro-
portion of commercial insurance financing is very low.
The commercial insurance market of our country
develops relatively late and far less than developed coun-
tries. What’s more, the reimbursement of commercial
insurance is aimed at inpatient, rarely in outpatient. The
government should introduce appropriate policies to
encourage the development of commercial insurance
particular for major medical expenditure, and not only
in hospitalization, but in outpatient who needs medical
insurance as well.
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Control of the hospitalization curative care expenditure in
the aged
The result of stepwise regression analysis showed that,
the topic factors influencing hospitalization curative care
expenditure included length of stay, operation, region,
age, insurance and seasons. All factors were within the
controllable range except age. The biggest impact factor
was hospitalization days that maybe related to improve-
ment of medical condition and enhance of elderly peo-
ple’s health awareness, which led to admission number
increased rapidly. The longer hospitalization days, the
higher curative care expenditure would be. As this stud-
ied in many researchers, it was also accordant with our
research [29–31]. The operation is another key factor in-
fluencing hospitalization curative care expenditure [32].
The cost of materials is the main composition of oper-
ation fee. The non-communicable diseases (NCD) need
expensive imported surgical materials, and account for a
very large proportion in disease among the aged. Thus
surgeons tend to use imported surgical materials so that
the risk of operation could be reduced, which ultimately
makes the high medical expenses [33]. In our study, we
found that the influence of insurance for hospitalization
curative care expenditure was not very big. The high
proportion of elderly OOP caused a little effect of insur-
ance in the process of seeking medical care. So, there is
an urgent need for government to take competent mea-
sures to reduce the proportion of OOP in the aged. In
addition, economic development level in China caused
different hospitalization curative care expenditure level
of individual old residents. However, this is the same as
what happened in other countries [34].
The research indicated that in the hospitalization cura-

tive care expenditure, the drugs’ income accounted for
most of the total expenditure. As far as character in
China medical system, expenses for medical have
become a main factor for hospitalization expenditure.
Medical worker’s value is ignored for a long time that
brings about them taking rebate from prescription to
make many illegal interests, which promote problem of
“see a doctor expensively”. That showed the drugs
addition policy in new medical reform need further
improvement. Therefore, it needed to be transferred and
controlled the drug expenditure, and the composition of
hospitalization expenditure should be adjusted. The
medical worker’s page is in urgent need of increasing as
well [35].
Shortening days of hospitalization is part of the most

effective ways to control the medical expenses. To check
the irrational increases of medical expenses, we must
reinforce the administration of rational prescription and
examination and farther consummate the reform of the
medical care system. We could ultimately reduce the
hospital costs of patients as well as the economic burden

of patients and society, by strengthening the hospital
management, shortening hospital stay, and rationally
regulating drug use.

Conclusions
The curative care expenditure in 65 years and above is
accounting for 20.54% of total population in Liaoning.
And the per capita expenditure was also higher than per
capita total expenditure on health. The highest expend-
iture was incurred in non-communicable diseases classi-
fied by GBD. Family health expenditure is also heavy in
total expenditure. Besides, the top three factors influen-
cing hospitalization expenditure were the length of stay,
operation and region.

Endnotes
1Directly expenditure for the patients to see a doctor,

including treatment fees, drug fees, examination fees, etc.
2Government subsidy to the hospital when the patient

to see a doctor.

Abbreviations
CCE: Curative care expenditure; GBD: Global Burden of Disease; GDP: Gross
Domestic Product; OOP: Out-of-pocket; SHA 2011: System of Health Account
2011

Acknowledgments
The authors express thanks to China National Health Development Research
Center for their help with SHA 2011 analysis. We also gratefully acknowledge the
support of Health Economics Association of Liaoning Province in providing data.

Funding
The authors received financial support of National Natural Science
Foundation of China (71673299), and the Economic and Social Development
Project of Liaoning Province (2017lslktyb-178).

Availability of data and materials
The datasets generated during and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Authors’ contributions
WJD and AZ designed the whole process and did the pre-research. WJD and
AZ were the main drafters of the manuscript. MYL and XM did some of the
expeditionary research. WZH, XM and CLL contributed the coordination and
manuscript editing. XW was the director for the fund and designed ideas of
research. All participated in the analysis and discussion of the topic, under
the leadership and instruction of XW. All authors read and approved the final
manuscript.

Ethics approval and consent to participate
The study was supported by Health Economics Association of Liaoning
Province and Ethics Committee of China Medical University and they
claimed that they approved this study. All procedures performed in studies
involving human participants were in accordance with the ethical standards
of the institutional and national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethical
standards. All the participants agreed our investigation request and each
participant signed on their consents which were recorded and kept properly
by the Health Economics Association of Liaoning Province. All the informed
consent form and the data we used have been informed to Ethics
Committee of China Medical University and got their permission.

Consent for publication
All of the data is allowed by patients and medical institutions.

Duan et al. Health and Quality of Life Outcomes  (2017) 15:134 Page 9 of 10



Competing interests
The authors have declared that no competing interests exist.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1College of the Humanities and Social Sciences, China Medical University,
No.77 Puhe Road, Shenyang North New Area, Shenyang, Liaoning Province
110122, People’s Republic of China. 2Department of Breast Surgery, the First
Affiliated Hospital of China Medical University, No.155 Nanjing Road, Heping
Area, Shenyang, Liaoning Province 110001, People’s Republic of China. 3The
Hospital of Stomatology, China Medical University, No.117 North of Nanjing
Road, Heping Area, Shenyang, Liaoning Province 110122, People’s Republic
of China. 4China Medical University, No.77 Puhe Road, Shenyang North New
Area, Shenyang, Liaoning Province 110122, People’s Republic of China.
5Library of China Medical University, No.77 Puhe Road, Shenyang North New
Area, Shenyang, Liaoning Province 110122, People’s Republic of China.
6College of Public Health, China Medical University, No.77 Puhe Road,
Shenyang North New Area, Shenyang, Liaoning Province 110122, People’s
Republic of China.

Received: 27 February 2017 Accepted: 26 June 2017

References
1. Prince MJ, Wu F, Guo Y, Gutierrez Robledo LM, Gutierrez Robledo LM,

O'Donnell M, Sullivan R, et al. The burden of disease in older people and
implications for health policy and practice. Lancet. 2015;385:549–62. doi:10.
1016/S0140-6736(14)61347-7.

2. National Bureau of Statistics. National economy and society developed
statistical bulletin 2014. 2015.

3. Wang Q, Brenner S, Kalmus O, Banda HT, Banda HT, De Allegri M. The
economic burden of chronic non-communicable diseases in rural Malawi:
an observational study. BMC Health Serv Res. 2016;16:457. doi:10.1186/
s12913-016-1716-8.

4. Chai PP, Zhang YH, Wan Q, Guo F. Estimation results of china curative care
expenditurebased on SHA 2011. China J Chinese Health Economics.
2015;34(3):17–9.

5. Bao CZ, Mayila M, Ye ZH, Wang JB, Wang J, Jin M, He W, et al. Forecasting
and analyzing the disease burden of aged population in China, based on
the 2010 global burden of disease study. Public Health. 2015:12. doi:10.
3390/ijerph120707172.

6. OECD, Eurostat, World Health Organization. A system of health accounts
2011 edition. Paris: OECD; 2011.

7. Diener A, Morgan D. Deriving expenditures by disease under the system of
health accounts (SHA) 2011 framework: a systematic analysis. Lencet. 2013;
381(12):S41.

8. Report CNHA. China. Natioal Health Dev Reasearch Center. 2014;2015
9. Brasfield JM. Medicare's future: policy ideas and the coming reform debate.

J Health Hum Serv Adm. 2015;37:462–517.
10. Meriana Lopez-Ortegal, Garmen Garcia-Pea, Victor Granados-Garcia, García-

González JJ, Pérez-Zepeda MU. Economic burden to primary informal
caregivers of hospitalized older adults in Mexico: a cohort study. BMC
Health Serv Res. 2013,13:51. doi: 10.1186/1472-6963-13-51.

11. Husdal R, Rosenblad A, Leksell J, Eliasson B, Jansson S, Jerdén L. Resource
allocation and organisational features in Swedish primary diabetes care:
Changes from 2006 to 2013. Prim Care Diabetes 2016 .doi: 10.1016/j.pcd.
2016.08.002.

12. Peter CS. Health care reforms in Europe and their implications for Japan.
Jpn J Soc Secur Policy. 2004;3(2):80–91.

13. Wang X, Sun YL, Mu X, Guan L, Li JJ. How to improve the equity of health
financial sources? - simulation and analysis of total health expenditure of
one Chinese province on system dynamics. Int J Equity Health. 2015;14:73.
doi:10.1186/s12939-015-0203-x.

14. Sayiner M, Otgonsuren M, Cable R, Younossi I, Younossi I, Afendy M, et al.
Variables associated with inpatient and outpatient resource utilization
among medicare beneficiaries with nonalcoholic fatty liver disease with or
without cirrhosis. J Clin Gastroenterol. 2016; doi:10.1097/MCG.
0000000000000567.

15. Wang JC. Urban and rural basic medical insurance system: Liaoning for
example. Finan Acc. 2015;26:107–10.

16. Bach LA, Ekinci EI, Engler D, Gilfillan C, Gilfillan C, Hamblin PS, MacIsaac RJ,
et al. The high burden of inpatient diabetes mellitus: the Melbourne public
hospitals diabetes inpatient audit. Med J Aust. 2014;15(201):334–8.

17. J. Sonya Haw, K. M. Venkat Narayan, Mohammed K. Ali. Quality improvement in
diabetes—successful in achieving better care with hopes for prevention. The
Year in Diabetes and Obesity 2015; doi: 10.1111/nyas.12950.

18. Chen L, Lu Y, Cao Q, Chang F. The demand for preventive care services of
residents in China and its influencing factors. China J Chinese General
Practice. 2015;18:428–32.

19. Wang SN, Petzold M, Cao JS, Zhang Y, Wang W. Direct medical costs of
hospitalizations for cardiovascular diseases in shanghai, China. Medicine.
2015;94:837. doi:10.1097/MD.0000000000000837.

20. Molinas Mandel N, Selcukbiricik M, Kanitez M, Yalcin S, Tural D, Erdamar S, et
al. Clinical and pathological characteristics and their effect on survival in
elderly patients with gastrointestinal stromal tumors. J Buon. 2016;21:360–5.

21. Zumsteg ZS, Cook-Wiens G, Yoshida E, Shiao SL, Shiao SL, Lee NY, et al.
Incidence of oropharyngeal cancer among elderly patients in the United
States. JAMA Oncol 2016; doi: 10.1001/jamaoncol.2016.1804.

22. Rosso F, Vanegas S, Rodríguez S, Pacheco R. Prevalence and clinical course
of dengue infection in elderly patients with acute febrile illness in a tertiary
care hospital in Cali, Colombia. Biomedica. 2016;36:179–86. doi:10.7705/
biomedica.v36i0.2961.

23. Cui GQ, Kang Z, Nv S, Li HS. Concentration and efect 0f PM 2.5 on respiratory
diseases in residents of Harbin city. China J Public Health. 2013;29:1046–8.

24. Wu YC, Lin YC, Yu HL, Chen JH, Chen TF, Sun Y, et al. Association between
air pollutants and dementia risk in the elderly. Alzheimers Dement (Amst).
2015;1:220–8. doi:10.1016/j.dadm.2014.11.015.

25. Bruno G, Picariello R, Petrelli A, Panero F, Panero F, Cavallo-Perin P, et al.
Direct costs in diabetic and non diabetic people: the population-based
Turin study. Italy Nutr Metab Cardiovasc Dis. 2012;22(8):684–90. doi:10.1016/
j.numecd.2011.04.007.

26. Yu RJ, Huang ZQ, Tian CY, Wang X. Reasearch report of Liaoning Province
total expenditure on health. Liaoning: Science and technology in Liaoning
publishing; 2015.

27. Joe W. Distressed financing of household out-of-pocket health care
payments in India: incidence and correlates. Health Policy Plan. 2015;30:
728–41. doi:10.1093/heapol/czu050.

28. Quintal C, Lopes J. Equity in health care financing in Portugal: findings from
the household budget survey 2010/2011. Health Econ Policy Law. 2015;17:
1–20. doi:10.1017/S1744133115000419.

29. Bao WY, Yang C, Fang K, Shi MY. Hospitalization costs and complications in
hospitalized patients with type 2 diabetes mellitus in Beijing, China. J
Diabetes 2016; doi: 10.1111/1753-0407.

30. Xiao J, Gao YX, Lu QY, Tang ZX, Song WJ. Pathway analysis of
hospitalization expense influencing factors of 6168 liver cancer patients.
China J Chinese Health Economics. 2012;31:73–5.

31. Nunley PD, Fessler RG, Park P, Zavatsky JM, Zavatsky JM, Uribe JS, et al. How
so case type? Length of stay, and comorbidities affect medicare diagnosis-
related group reimbursement for minimally invasive surgery for deformity.
Neurosurgery. 2016;63:210. doi:10.1227/01.neu.0000489859.

32. Belkova YA, Rachina SA, Kozlov RS, Mishchenko VM, Pavlukov RA,
Abubakirova AI, et al. Systemic antimicrobials consumption and
expenditures in departments of surgery of multi-profile hospitals in the
russian federation and the republic of belarus: results of multicentre
pharmaco epidemiological study. Antibiot Khimioter. 2016;61:15–31.

33. Xu HW, Guan B, Liu JZ. Composition of operation cost for 1,182 cases with
cancer. China J Health Economics Research. 2014;11:36–8.

34. Li Y, An ZJ, Yin DP, Liu TM, Liu Y, Huang Z, Xu J, et al. Disease burden due
to herpes zoster among population aged 50 years old in China: a
community based retrospective survey. Plos One 2016, 11(4). doi:10.1371/
journal.pone.0152660.

35. Wang S, Liu JC, Liu LH. Examining the labor price for medical services of
appendicitis operation in recent 10 years. China J Chinese Health
Economics. 2015;34(1):60–2.

Duan et al. Health and Quality of Life Outcomes  (2017) 15:134 Page 10 of 10

http://dx.doi.org/10.1016/S0140-6736(14)61347-7
http://dx.doi.org/10.1016/S0140-6736(14)61347-7
http://dx.doi.org/10.1186/s12913-016-1716-8
http://dx.doi.org/10.1186/s12913-016-1716-8
http://dx.doi.org/10.3390/ijerph120707172
http://dx.doi.org/10.3390/ijerph120707172
http://dx.doi.org/10.1186/1472-6963-13-51
http://dx.doi.org/10.1016/j.pcd.2016.08.002
http://dx.doi.org/10.1016/j.pcd.2016.08.002
http://dx.doi.org/10.1186/s12939-015-0203-x
http://dx.doi.org/10.1097/MCG.0000000000000567
http://dx.doi.org/10.1097/MCG.0000000000000567
http://dx.doi.org/10.1111/nyas.12950
http://dx.doi.org/10.1097/MD.0000000000000837
http://dx.doi.org/10.1001/jamaoncol.2016.1804
http://dx.doi.org/10.7705/biomedica.v36i0.2961
http://dx.doi.org/10.7705/biomedica.v36i0.2961
http://dx.doi.org/10.1016/j.dadm.2014.11.015
http://dx.doi.org/10.1016/j.numecd.2011.04.007
http://dx.doi.org/10.1016/j.numecd.2011.04.007
http://dx.doi.org/10.1093/heapol/czu050
http://dx.doi.org/10.1017/S1744133115000419
http://dx.doi.org/10.1111/1753-0407
http://dx.doi.org/10.1227/01.neu.0000489859
http://dx.doi.org/10.1371/journal.pone.0152660
http://dx.doi.org/10.1371/journal.pone.0152660

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data source
	Study sample
	Statistical method
	Curative care expenditure accounted

	Financing scheme accounted
	Influencing factors of hospitalization curative care expenditure for old patients

	Results
	Fundamental result in curative care expenditure for the aged
	Allocation of medical institution for the aged in curative care expenditure
	The expenditure of different disease
	Financing scheme in the aged
	Influencing factors of hospitalization expenditure

	Discussions
	The distribution of medical resources in medical institutions in the aged
	The burden of disease in the aged
	The distribution of financing scheme in the aged
	Control of the hospitalization curative care expenditure in the aged

	Conclusions
	Directly expenditure for the patients to see a doctor, including treatment fees, drug fees, examination fees, etc.
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

