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Abstract

regression were conducted in the data analysis.

were found to be associated with various costs.

Background: High medical expenditures serve as a major obstacle for many people trying to access healthcare.
Our goals are to provide an updated and comprehensive description of each category of medical expenditure in
inpatient and outpatient treatment, and to identify factors associated with medical expenditures.

Methods: A survey of the middle-aged and elderly was conducted in August 2016 in Beijing, China. Data were

collected from 808 random samples. Each participant had reported at least one inpatient or outpatient treatment
episode and was 45 years old or older, were collected. Chi-squared tests, t-tests, multivariate analysis, and a linear

Results: A total of 452 and 734 subjects had at least one inpatient and outpatient treatment, respectively. Even
though insurance covered a significant amount of the total cost, the remaining out-of-pocket cost was still high,
possibly resulting in financial difficulties for a number of the subjects. Demographic and socioeconomic factors

Conclusions: Our findings suggest that the government may need to further adjust health care and health insurance
systems to alleviate financial burdens caused by illness and improve the effective utilization of healthcare services.

Keywords: Medical expenditure, Financial burden, Middle-aged and elderly, Survey, China

Background

In 2005, all of the World Health Organization member
states committed to achieving universal health coverage,
with the goal being to provide affordable, cost-effective,
and equitable healthcare for all people [1, 2]. An under-
standing of the perceived barriers to healthcare is critical
for improving healthcare access and attaining universal
health coverage. By far, one of the most common
barriers to health care delivery that has been noted in
the literature is high costs [3]. For many people, the
heavy burden of medical expenditure has been viewed as
a major obstacle to accessing health care. One empirical
study showed that 3.47% of the Chinese population faced
financial difficulties caused by illness [4]. Multiple
factors may have contributed to this problem. One is
that the increase in medical expenditure has exceeded
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wealth growth. From 2010 to 2013, the average annual
growth of health expenditure was 13.2%, 1.62 times higher
than that of the gross domestic product (GDP) in the same
period [5]. Other countries are facing similar problems. In
the United States, health care expenditure represented
nearly 17.5% of the GDP and constituted one of the largest
components of federal and state budgets in 2014 [6]. Pro-
jections indicate that the federal governments share of
health spending will reach 31% by 2020 [7]. The most com-
mon and effective approach to easing the financial burdens
for individuals is health insurance, which has motivated
many countries, including China and the United States to
pursue universal coverage. It was estimated that by 2018,
over 1.3 billion people (95% of the population) were
covered by health insurance in China. Under the existing
system, basic health insurance in China consists of three
schemes. Specifically, the NCMS (New Cooperative Med-
ical Scheme) covers residents in rural areas. The UEBMI
(Urban Employee Basic Medical Insurance) scheme covers
urban residents that are employed. And the URBMI
(Urban Resident Basic Medical Insurance) covers urban
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residents not covered by the UEBMI scheme, including the
unemployed, seniors, and children. Significant differences
across the schemes have been noted in the literature. It is
also observed that universal insurance coverage may not
result in universal access to healthcare [8], and out-of-
pocket (OOP) payments may still remain relatively high.
As suggested in the literature and to be discussed further
in this article, other factors beyond insurance may also
contribute significantly to medical costs, such as demo-
graphic and socioeconomic factors [9, 10].

High health expenses continue to especially haunt poor
and vulnerable populations. Medical costs for a poor
household is frequently above 10% of the household’s in-
come [11]. For example, lost income and health care costs
associated with malaria morbidity could amount to 5-18%
of household income, depending on socioeconomic level,
in Kenya, and 5-19% in Nigeria [12]. Cost from all forms
of illness totaled 11.5% of household income in Sri Lanka
[13]. In the literature, health care expenditure is defined as
“catastrophic” if it exceeds 10% (40% in some studies) of
household income [14, 15]. A study showed that the sever-
ity for a household burdened with a catastrophic expend-
iture after reimbursement was 6.34 times the household’s
capacity to pay in Linyi, China [16]. Another showed that
expenditures for diagnosis and treatment seemed
catastrophic for patients with cancer in China [17].
Catastrophic expenditure can force households to cut other
spending, leading to debt and poverty.

In previous studies, much effort was devoted to investi-
gating medical costs and associated factors. A study in the
United States found that health care costs increased at an
annual rate of 7% from 2007 to 2017 [18]. And an associ-
ation between cost and the number of insured was sug-
gested. In another study it was shown that high medical
costs and financial burdens may impede the progress of
cancer survivors, in particular survivors below age 65 [19].
Liu and others found that medical expenditure increased
the number of rural residents living below the poverty line
by 44.3% and that medical spending had become an im-
portant cause of rural poverty [4]. In medical spending,
demographic characteristics (e.g., age, gender, education,
and occupation), insurance status, and living area, among
others, have been identified as associated factors [9, 10,
20, 21]. A cross-sectional stratified study reported that
medical spending was directly associated with physical in-
activity, and that the average net annual benefit of physical
activity was $330 per person in 1987 dollars [22]. It was
suggested that people lacking health literacy had higher
health cost and used an invalid mix of health services [23].
A population-based study showed that depressed older
people used health care services more and had higher re-
lated expenditures [24]. There are also studies discussing
the medical cost burdens of obesity [25], sexually trans-
mitted diseases [26], and diabetes mellitus [27].
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Given the importance of research on medical expend-
iture, this study may advance from the existing literature
in the following ways. First, we examined the medical
expenditures of the middle-aged and elderly, a population
that has increased significantly in recent years [28]. A
member of this age group is often has a lower economic
status, lower education level, and more diseases and as
such deserves more attention to increase their health care
utilization. Research in this area has many public health
implications [29, 30]. Second, we not only scrutinized total
and OOP costs which are frequently studied in the litera-
ture, but also divided medical expenditure into seven spe-
cific categories to gain more insights. Third, somestudies
have only analyzed census data published by central and
local governments or hospitals [9, 20]. These data have
limitations, such as insufficient information on personal
behaviors, no information on costs outside of the hospital,
and so on. In addition, such databases often have been
designed to describe medical costs from the healthcare
providers’ perspectives. Instead, in this study, we used a
survey to gather the data and can better describe medical
expenditure from the perspective of patients.

In this study, a cross-sectional survey was conducted in
Beijing to investigate each category of medical expenditure
in inpatient and outpatient treatment for a period of
12 months prior to the survey. We also aimed to identify
factors associated with medical expenditure among the
middle-aged and elderly (45 years old and above).

Methods

Data collection

A questionnaire-based survey was conducted in August
2016 [31]. To achieve representativeness, random sample
selection was conducted in Beijing, the capital city of
China. Beijing is representative of cities with high eco-
nomic development. This study is one of a series of survey
studies conducted under the China Survey on Pension
and Healthcare (CSPH), which is a collaborative effort
managed by Renmin University of China (RUC) and the
Yale School of Public Health [31-33]. One uniqueness of
this study is its focus on medical expenditure, which dif-
fers significantly from some of the existing studies that
focus on healthcare behaviors [31]. A research ethics
review committee at the RUC approved this study.

The data was collected in person. Sampling was con-
ducted in three stages. First, communities were randomly
selected. Macro data such as per capita GDP and popula-
tion density were considered to achieve representativeness.
Within communities, households were randomly selected.
Finally, one subject was randomly selected from a house-
hold. We briefly examined the summary statistics of our
samples (against those provided by governments and hos-
pitals and against the stats of those who declined to be
interviewed) and found that our samples were reasonably
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representative. Subjects 45 years and older and with at least
one illness episode during a period of 12 months prior to
survey were selected. An informed consent form was
signed by each interviewed subject. In the end, 808 subjects
each completed the survey, a response rate of 83%.

The survey contains two sections. The first section
focuses on subjects’ characteristics, including age, gender,
marital status, occupation, education, area (rural or urban),
income, physical condition, presence of chronic diseases,
and health insurance coverage and utilization. The second
section is on all inpatient and outpatient treatment
episodes during a period of 12 months prior to the survey,
including disease that led to treatment, distance to the hos-
pital for treatment and type, reasons for choosing the spe-
cific hospital, insurance utilization and reimbursement, and
cost (including cost of treatment, transportation/food/ac-
commodations, medicine/supplies, unofficial gifts, and lost
income).

Data analysis

Descriptive statistics were calculated. For comparing cat-
egorical and continuous variables, P-values were computed
from Chi-squared tests and t-tests, respectively. Multivari-
ate analyses were conducted on the cost of treatment,
transportation/food/accommodations, medicine/supplies,
unofficial gifts (to doctors and nurses), lost income (due to
illness), total cost, and OOP cost. Total cost was defined as
the sum of the cost of treatment, transportation/food/ac-
commodations, medicine/supplies, unofficial gifts, and lost
income. OOP cost was defined as the total cost minus
insurance payment. In the analysis of total and OOP costs,
a linear regression was conducted. The analyses were car-
ried out using S-Plus Version 8.2 (TIBCO Software Inc.).

Results

Sample characteristics

A total of 452 subjects had each received at least one in-
patient treatment, and 734 had each received at least
one outpatient treatment. Their characteristics are sum-
marized in Table 1. The age distribution between those
with and without inpatient treatments is significantly dif-
ferent (p = 0.003), with those reporting inpatient treat-
ments being older. Furthermore, those with inpatient
treatments are more likely to have worse physical condi-
tions (p < 0.001) and chronic diseases (p < 0.001). In the
analysis of outpatient treatment, those with treatments
were more likely to have chronic diseases (p = 0.034).

Description of medical expenditure

The summary of costs for inpatient and outpatient treat-
ments is provided in Table 2. The average gross total
cost for inpatient treatment is 20,190.8 RMB. The top
cost category is treatment, followed by medicine/sup-
plies, transportation/food/accommodations, lost income,
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and unofficial gifts. The average insurance reimburse-
ment is 12,3159 RMB, and the average OOP cost is
8810.4 RMB. With respect to the source of funds, 79.0%
came from income, followed by savings (13.8%) and rela-
tives and friends (1.5%).

The average gross total cost for outpatient treatment is
6227.8 RMB. The top cost category is treatment, followed
by medicine/supplies, transportation/food/accommoda-
tions, lost income, and unofficial gifts. The average insur-
ance reimbursement is 3881.3 RMB, and the average OOP
cost is 3372.7 RMB. With respect to the source of funds,
83.5% came from income, followed by savings (8.1%) and
relatives and friends (1.3%).

Factors associated with medical expenditure

With regard to inpatient treatment, the multivariate ana-
lysis results for each category of medical expenditure are
shown in Table 3. In the analysis of treatment cost, age
group is significant. With 45-50 years old as the baseline,
those older than 70 spent 18.6 K RMB more (p < 0.001).
Education is also a significant factor. Compared to sub-
jects with no schooling, those with senior high or junior
college or above educations spent 15.8 K RMB (p = 0.019)
and 16.1 K RMB (p = 0.017) more, respectively. Another
significant variable is person times. The estimated treat-
ment cost increases with person times (p < 0.001). In the
analysis of the cost of transportation/food/accommoda-
tions, compared to subjects 45-50 years old, those older
than 70 spent 1.5 K RMB (p = 0.031) more. The type of
hospital used is another significant factor, with grade III
hospitals costing 0.9 K RMB more (p = 0.026). In the
medicine/supplies cost analysis, significant factors include
gender, marital status, area, type of hospital, and person
times. Compared to males, females spent 0.7 K RMB less
(p = 0.016). Married patients spent 2.1 K RMB less than
those who were single/divorced/widowed (p < 0.001).
Compared to patients in urban areas, those in rural areas
spent 1.4 K RMB less (p < 0.001). Patients who used pri-
vate hospitals spent 4.0 K RMB less than those who used
grade I hospitals (p = 0.012). The estimated cost of medi-
cine/supplies increases with person times (p = 0.002). As
for the cost of unofficial gifts, only per capita income is
significant (p = 0.011). In the analysis of lost income,
females lost 0.7 K RMB less than males (p = 0.044). Com-
pared to subjects 45-50 years old, those older than 70 lost
2.0 K RMB (p = 0.035) more. Occupation is also signifi-
cant, with those employed by enterprises losing 2.2 K
RMB more than those working for governments (p =
0.020). Area is significant. Compared to patients in urban
areas, those in rural areas lost 1.1 K RMB more (p =
0.014). Lost income is also found to increase with person
times (p < 0.001) and per capita income (p = 0.003). In the
analysis of total cost, significant factors include age group,
education, person times, and per capita income. With 45—
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Table 1 Characteristics of the Whole Cohort and Subgroups with Inpatient or Outpatient Treatments
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Total (N = 808) Inpatient treatment> 0 (n =452) P Outpatient treatment> 0 (n = 734) P
Gender 0.664 0.846
Male 408 (50.5) 234 (51.8) 367 (50.0)
Female 400 (49.5) 218 (48.2) 367 (50.0)
Age 553 £82 568 =88 0.003 557 £ 84 0468
Age group 0.040 0.005
45-50 290 (35.9) 130 (28.8) 250 (34.1)
51-60 346 (42.8) 205 (454) 321 (437)
61-70 127 (15.7) 81 (17.9) 119 (16.2)
> 70 45 (5.6) 36 (8.0) 44 (6.0)
Marital status 0425 0.763
Single/Divorced/Widowed 83(103) 53(11.7) 72 (9.8)
Married 725 (89.7) 399 (88.3) 662 (90.2)
Education 0.388 0.891
No schooling 11 (1.4) 10 (2.2) 11 (1.5)
Primary 50 (6.2) 37 (8.2) 47 (6.4)
Junior high 200 (24.8) 118 (26.1) 183 (24.9)
Senior high 246 (304) 134 (29.6) 218 (29.7)
Junior college and above 301 (37.3) 153 (33.8) 275 (37.5)
Occupation 0462 0.997
Government 22 (4.9) 25 (4.3) 47 (6.4)
Enterprise 77 (17.0) 27 (4.6) 146 (19.9)
Farming 34 (7.5) 200 (34.4) 48 (6.5)
Small private business 49 (10.8) 15 (2.6) 82 (11.2)
Other 52 (11.5) 13 (2.2) 79 (10.8)
Retired 195 (43.1) 205 (35.2) 299 (40.7)
No job 23 (5.1) 97 (16.7) 33 (4.5)
Area 0.374 0.842
Urban 563 (69.7) 304 (67.3) 508 (69.2)
Rural 245 (30.3) 148 (32.7) 226 (30.8)
Having health insurance 0.509 0.964
Yes 799 (98.9) 445 (98.5) 726 (98.9)
No 9 (1.1 7 (1.5) 8 (1.1)
Distance to the nearest hospital (meter) 0.587 0.752
< =500 219 (27.1) 112 (24.8) 188 (25.6)
501-1000 224 (27.7) 135 (29.9) 202 (27.5)
> =1001 365 (45.2) 205 (45.4) 344 (46.9)
Type of the nearest hospital 0.594 0.602
Grade | 197 (24.4) 106 (23.5) 165 (22.5)
Grade Il 295 (36.5) 171 (37.8) 272 (37.1)
Grade Il 304 (37.6) 172 (38.1) 290 (39.5)
Private 12(1.5) 3(0.7) 7 (1.0)
Per capita income (1 K RMB) 47381 + 37449 44.828 + 28331 0.207 46.667 + 37.885 0.710
Physical condition < 0.001 0.901

Healthy

222 (27.5)

49 (10.8)

188 (25.6)
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Table 1 Characteristics of the Whole Cohort and Subgroups with Inpatient or Outpatient Treatments (Continued)

Total (N = 808) Inpatient treatment> 0 (n =452) P Outpatient treatment> 0 (n = 734) P
Just so-so 428 (53.0) 267 (59.1) 390 (53.1)
A little sick 106 (13.1) 95 (21.0) 104 (14.2)
Sick 47 (5.8) 36 (8.0) 47 (64)
Very sick 5(0.6) 5(1.1) 5(0.7)
Chronic disease < 0.001 0.034
No 197 (24.4) 53(11.7) 146 (19.9)
Yes 611 (75.6) 399 (88.3) 588 (80.1)
Person times of treatment - 1.1£05 - 46+ 68

For a categorical variable, count (percentage); For a continuous variable, mean + standard deviation

50 years old as the baseline, those older than 70 spent
22.5 K RMB (p < 0.001) more. Compared to subjects with
no schooling, those with junior high, senior high, or junior
college or above education spent 19.3 K RMB (p = 0.023),
21.4 K RMB (p = 0.014), and 21.8 K RMB (p = 0.013)
more, respectively. Total cost increases with person times
(p < 0.001) and per capita income (p = 0.029). As for OOP
cost, only person times has a significant positive effect.
With regard to the costs of outpatient treatment, the
multivariate analysis results for each category of medical
expenditure are shown in Table 4. In the analysis of
treatment cost, age group is significant. Compared to
subjects 45-50 years old, those 61-70 years old and
older than 70 spent 1.4 K RMB (p = 0.002) and 1.9 K
RMB (p = 0.047) more, respectively. Occupation is also
significant. With government employment as the base-
line, unemployed persons spent 2.5 K RMB (p = 0.028)
less. The presence of a chronic disease resulted in 0.9 K
RMB more in spending (p = 0.043). Treatment cost also
increases with person times (p < 0.001). In the analysis
of the cost of transportation/food/accommodations,
compared to subjects with no schooling, those with pri-
mary, junior high, senior high, or junior college or above
educations spent 1.3 K RMB (p = 0.001), 0.8 K RMB (p
= 0.028), 0.9 K RMB (p = 0.018), and 1.0 K RMB (p =
0.011) less, respectively. The presence of chronic disease
is also significant, leading to 0.2 K RMB (p = 0.031)
more in spending. Another significant variable is person

times, which is positively associated with cost (p <
0.001). In the medicine/supplies cost analysis, significant
factors include age group, marital status, area, person
times, and per capita income. Compared to subjects 45—
50 years old, those 51-60 years old and 61-70 years old
spent 0.4 K RMB (p = 0.045) and 1.0 K RMB (p < 0.001)
more, respectively. Married patients spent 0.5 K RMB
less than those who were single/divorced/widowed (p =
0.049). Patients from rural areas spent 0.5 KRMB less (p
= 0.007). Medicine/supplies cost has a positive associ-
ation with person times (p = 0.037) and per capita in-
come (p < 0.001). As for the cost of unofficial gifts, only
area and person times are significant. Patients from rural
areas spent 0.2 K RMB less (p = 0.032). Person times
has a positive effect (p = 0.050). In the analysis of lost in-
come, only education is significant. Compared to sub-
jects with no schooling, those with primary, junior high,
senior high, or junior college or above educations spent
4.1 K RMB (p < 0.001), 3.8 K RMB (p < 0.001), 3.8 K
RMB (p < 0.001), and 3.5 K RMB (p < 0.001) less, re-
spectively. In the analysis of total cost, significant factors
include education, chronic disease, person times, and
per capita income. Compared to subjects with no
schooling, those with primary school educations spent
5.8 K RMB (p = 0.028) less. The presence of a chronic
disease resulted in an individual spending 1.5 K RMB (p
= 0.046) more. Total cost increases with person times (p
< 0.001) and per capita income (p = 0.018). As for OOP

Table 2 Cost of Inpatient and Outpatient Treatments (mean =+ standard deviation)

Cost (1 K RMB) Inpatient treatment (n = 452) Outpatient treatment (n = 734)
Treatment 14612 £ 18612 3.889 + 5.081

Transportation, food, accommodations 1.873 + 2938 0662 + 1.112

Medicine/supplies 2027 £ 3319 1.023 + 2.049

Unofficial gifts 0462 + 3.892 0.134 £ 0.968

Lost income 1.253 + 4093 0.510 £ 2.170

Gross total cost 20.191 + 24.756 6.228 + 7.989

Insurance reimbursement 12.316 £ 14.135 3.881 £ 6.165

Out-of-pocket cost 8810+ 11.778 3373 + 6.034
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cost, the same set of variables is significant. For educa-
tion, only the primary school category is significant, with
an estimated coefficient of - 52 K RMB (p = 0.025).
Chronic disease led to 1.2 K more cost (p = 0.044), while
no using insurance led to 1.5 K RMB more in cost (p =
0.050). OOP cost increases with person times (p < 0.001)
and per capita income (p = 0.015).

Discussion

In the process of achieving universal health care cover-
age, the Chinese government has instituted a series of
health care reforms during the past two decades. High
medical expenditure has been the biggest issue that can
lead to personal financial troubles, especially for the dis-
advantaged middle-aged and elderly. This study, focused
on the middle-aged and elderly, was conducted to inves-
tigate each category of medical cost in inpatient and out-
patient treatment and to identify factors associated with
medical expenditure. The data analysis provided several
key results that are relevant to policy makers.

The average OOP costs for inpatient and outpatient
treatments were 8.8 K RMB and 3.4 K RMB, on average
accounting for 19.6 and 7.3% of per capita income,
respectively. Even though insurance is able to cover a
significant portion of the cost (12.3 K on average) for an
inpatient treatment, the remaining OOP cost is still high.
As noted in the literature, financial concerns may pre-
vent patients from accessing needed medical services
[19]. Additionally, steep medical costs can impose a
substantial drain on scarce health-care resources and
personal savings, especially for those with difficult-to-
treat diseases. Medical can significantly impact a patient’s
physical and mental well-being, and including his or her
quality of life and length of survival. In severe cases, high
medical costs may lead to abandonment of treatment. For
a patient with a long-term hospitalization, his or her
illness may lead to unemployment. Financial concerns can
even lead to worse illness conditions, such as disability or
death. The health care and insurance systems need to be
further improved to alleviate the financial burdens associ-
ated with medical expense. As suggested in the literature,
public health policy interventions that improve access to
health insurance coverage generally appear to have the
greatest impact on reducing healthcare access disparities.

Demographic and socioeconomic factors identified as
associated with costs include age group, gender, marital
status, education, occupation, area, presence of chronic
disease, insurance utilization, person times, and per
capita income. Age was found to be significantly associ-
ated with a higher treatment cost, transportation/food/
accommodations cost, lost income, and total cost in in-
patient treatment and treatment cost and transporta-
tion/food/accommodations cost in outpatient treatment.
This finding is similar to those in previously published
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studies [34—36]. Older people have a higher prevalence
of chronic diseases, which usually drives more healthcare
costs. Married persons had a lower medicine/supplies
cost for inpatient and outpatient treatment. Notably,
married patients are more likely to seek health care ser-
vices in regular clinics [34], and as a result, they may pay
less money for medicine/supplies from pharmacy. The
lower incomes of rural residents may lead to less money
spent on medicine/supplies compared to those living in
urban areas. This may be potentially associated with an
undertreatment problem. Medicine/supplies cost and
lost income were found to be significantly higher for
males. This result is consistent with that of van den
Bussche et al. [37] These authors suggested that the gap
between men and women in the severity of illness and
health care seeking behaviors might lead to this discrep-
ancy. Patients who used grade III hospitals spent more
on transportation, food, and accommodations than those
who used grade I hospitals. It is noted that this may also
be related to disease severity. Unfortunately, such infor-
mation cannot be obtained using a survey, and we may
need to collect and analyze data from medical records.
The presence of chronic disease was associated with
treatment cost, transportation/food/accommodations
cost, total cost, and OOP cost for outpatient treatment,
but no associations were observed for inpatient treat-
ment. People with chronic diseases go to hospitals regu-
larly, which may increase the related costs. Under the
current health care system in China, insurance
utilization is not automatic. A small number of subjects
did not use insurance in their hospital-based treatments.
Despite the high insurance utilization in inpatient and
outpatient treatments observed in our study, insurance
utilization is only associated with OOP for outpatient
treatment. More investigations are needed into how to
reduce health care costs effectively via insurance.

The results of this study are subject to several limita-
tions. First, data were collected via surveys, and self-
reporting may introduce recall bias and lead to limited in-
formation. In addition, with limited resources, the sample
collection was limited to Beijing, which is representative
of developed areas in China. It is conjectured that some of
the observed problems are even more serious in less
developed areas. Finally, using cross-sectional data does
not allow for any causal conclusions to be drawn.

Conclusions

This study has provided an updated and comprehensive
description of medical expenditure with regard to
inpatient and outpatient treatment in China. Findings in
this study can be useful in multiple ways. The costs of
inpatient and outpatient treatment are high, which may
lead to personal financial burden. Meanwhile, multiple
factors have been identified as associated with medical
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expenditure. Studies on alternative healthcare financing
strategies and related mechanisms for dealing with high
medical expenditure are needed to develop proper social
policies to achieve universal health coverage and break
the malicious cycle of illness and poverty.

Abbreviations

CSPH: China Survey on Pension and Healthcare; GDP: Gross domestic
product; NCMS: New Cooperative Medical Scheme; OOP: Out-of-pocket;
RUC: Renmin University of China; UEBMI: Urban Employee Basic Medical
Insurance; URBMI: Urban Resident Basic Medical Insurance

Acknowledgments

We thank all survey staff and participants for their contributions. We are
grateful to the editor and two reviewers for their time, careful review, and
insightful comments, which led to a significant improvement of this article.

Authors’ contributions

XW and SM designed the study. YL, YZ, YJ and YW designed the survey. CM
and YW conducted the data analysis. CM and YW drafted the manuscript. All
authors read and approved the final version of the manuscript.

Funding

This work was supported by the MOE Project of Key Research Institute of
Humanities and Social Sciences at Universities (16JJD910002) and Fund for
Building World-Class Universities (Disciplines) of Renmin University of China
and Yale MacMillan Center Faculty Award. The funding bodies had no influ-
ence on the design of the study and collection, analysis, and interpretation
of data nor in the writing of the manuscript.

Availability of data and materials

The dataset generated and analyzed in this study is not publicly available to
protect the interviewees' privacy. Interested researchers are encouraged to
contact the corresponding author. Data requests for research purposes will
be approved on a case-by-case basis.

Ethics approval and consent to participate

This study was approved by a Research Ethics Review Committee at Renmin
University of China. Each interviewee was asked to sign an informed consent
form. An interviewee was excluded if he/she refused to participate.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Center for Applied Statistics, Renmin University of China, 59 Zhongguancun
Ave, Beijing 100872, China. *School of Statistics, Renmin University of China,
59 Zhongguancun Ave, Beijing 100872, China. *School of Public Health, Yale
University, 60 College St, New Haven, CT 06520, USA.

Received: 27 December 2018 Accepted: 28 May 2019
Published online: 07 June 2019

References

1. World Health Organization. Sustainable health financing, universal coverage
and social health insurance. Geneva: World Health Assembly Resolution;
2005;58:139-40.

2. Carrin G, James C, World Health Organization. Reaching universal coverage via
social health insurance: key design features in the transition period. 2004.
http://apps.who.int/iris/bitstream/handle/10665/69018/EIP_FER_DP_04.2.
pdf?sequence=1.

3. Cohen JW, Cohen SB, Banthin JS. The medical expenditure panel survey: a
national information resource to support healthcare cost research and
inform policy and practice. Med Care. 2009;47(7 suppl 1):544-50.

4. LiuY, Rao K, Hsiao WC. Medical expenditure and rural impoverishment in
China. J Health Popul Nutr. 2003;21(3):216-22.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Page 9 of 10

Fang PQ. Greenbook of health reform and development: report on the
development of China’s medical and health services in 2014. Beijing:
People’s Publishing house; 2015.

Martin AB, Hartman M, Benson J, Catlin A, Team NHEA. National health
spending in 2014: faster growth driven by coverage expansion and
prescription drug spending. Health Aff. 2015;35(1):150-60.

Keehan SP, Sisko AM, Truffer CJ, Poisal JA, Cuckler GA, Madison AJ, et al.
National health spending projections through 2020: economic recovery and
reform drive faster spending growth. Health Aff. 2011;30(8):1594-605.
Friedman E. Money isn't everything: nonfinancial barriers to access. JAMA.
1994,271(19):1535-8.

Liang X, Guo H, Jin C, Peng X, Zhang X. The effect of new cooperative
medical scheme on health outcomes and alleviating catastrophic health
expenditure in China: a systematic review. PLoS One. 2012;7(8):240850.
Ma'Y, Zhang L, Chen Q. China’s new cooperative medical scheme for rural
residents: popularity of broad coverage poses challenges for costs. Health
Aff. 2012;31(5):1058-64.

Mclntyre D, Thiede M, Dahlgren G, Whitehead M. What are the economic
consequences for households of illness and of paying for health care in
low- and middle-income country contexts? Soc Sci Med. 2006;62(4):858-65.
Leighton C, Foster R. Economic impacts of malaria in Kenya and Nigeria.
Bethesda: Abt Associates; 1993. http://citeseerx.ist.psu.edu/viewdoc/
download?doi=10.1.1.490.5690&rep=rep18&type=pdf

Russell SJ. Can households afford to be ill?: The role of the health system,
material resources and social networks in Sri Lanka. London School of
Hygiene & Tropical Medicine; 2001. http://researchonlinelshtm.ac.uk/
682239/. Accessed 2 June 2019.

Ranson MK. Reduction of catastrophic health care expenditures by a
community-based health insurance scheme in Gujarat, India: current
experiences and challenges. Bull World Health Organ. 2002,80:613-21.

Xu K, Evans DB, Kawabata K, Zeramdini R, Klavus J, Murray CJ. Household
catastrophic health expenditure: a multicountry analysis. Lancet. 2003;
362(9378):111-7.

Sun X, Jackson S, Carmichael G, Sleigh AC. Catastrophic medical payment
and financial protection in rural China: evidence from the new cooperative
medical scheme in Shandong Province. Health Econ. 2009;18(1):103-19.
Huang H, Shi J, Guo L, et al. Expenditure and financial burden for common
cancers in China: a hospital-based multicentre cross-sectional study. Lancet.
2016;388510.

Callahan D. Health care costs and medical technology. From birth to death
and bench to clinic. The Hastings center bioethics briefing book for
journalists, policymakers, and campaigns; 2008. p. 79-82.

Weaver KE, Rowland JH, Bellizzi KM, Aziz NM. Forgoing medical care
because of cost: assessing disparities in healthcare access among cancer
survivors living in the United States. Cancer. 2010;116(14):3493-504.

Li'Y, Wu Q, Xu L, et al. Factors affecting catastrophic health expenditure and
impoverishment from medical expenses in China: policy implications of
universal health insurance. Bull World Health Organ. 2012;90:664-71.

Fang K, Shia B, Ma S. Health insurance coverage and impact: a survey in
three cities in China. PLoS One. 2012;7(6):e39157.

Pratt M, Macera CA, Wang G. Higher direct medical costs associated with
physical inactivity. Phys Sportsmed. 2000;28(10):63-70.

Howard DH, Gazmararian J, Parker RM. The impact of low health literacy on the
medical costs of Medicare managed care enrollees. Am J Med. 2005;118(4):371-7.
Katon WJ, Lin E, Russo J, Untitzer J. Increased medical costs of a population-
based sample of depressed elderly patients. Arch Gen Psychiatry. 2003;60(9):
897-903.

Thompson D, Wolf AM. The medical-care cost burden of obesity. Obes Rev.
2001;2(3):189-97.

Chesson HW, Blandford JM, Gift TL, Tao G, Irwin KL. The estimated direct
medical cost of sexually transmitted diseases among American youth, 2000.
Perspect Sex Reprod Health. 2004;36(1):11-9.

Koster |, Von Ferber L, Ihle P, Schubert I, Hauner H. The cost burden of
diabetes mellitus: the evidence from Germany—the CoDiM study.
Diabetologia. 2006;49(7):1498-504.

Wang Y, Wang J, Maitland E, Zhao Y, Nicholas S, Lu M. Growing old before
growing rich: inequality in health service utilization among the mid-aged
and elderly in Gansu and Zhejiang provinces, China. BMC Health Serv Res.
2012;12(1):302.


http://apps.who.int/iris/bitstream/handle/10665/69018/EIP_FER_DP_04.2.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/69018/EIP_FER_DP_04.2.pdf?sequence=1
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.490.5690&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.490.5690&rep=rep1&type=pdf
http://researchonline.lshtm.ac.uk/682239/
http://researchonline.lshtm.ac.uk/682239/

Ma et al. BMC Health Services Research (2019) 19:360 Page 10 of 10

29. Neri AL, Yassuda MS, Fortes-Burgos ACG, et al. Relationships between
gender, age, family conditions, physical and mental health, and social
isolation of elderly caregivers. Int Psychogeriatr. 2012;24(3):472-83.

30. Murata C, Kondo K, Hirai H, et al. Association between depression and socio-
economic status among community-dwelling elderly in Japan: the Aichi
Gerontological evaluation study (AGES). Health Place. 2008;14(3):406-14.

31. MaC Jiang VY, Li Y, Zhang Y, Wang X, Ma S, et al. Healthcare
underutilization in middle-aged and elderly adults in China. Public Health.
2019;166:65-8.

32. Jiang Y,WangV, Li Y, Zhang Y, Zhao Y, Wang X, et al. Inpatient treatment for
the middle-aged and elderly in Central China. Front Public Health. 2017;5:7.

33. WangV, Jiang Y, Li Y, Wang X, Ma C, Ma S. Health insurance utilization and
its impact: observations from the middle-aged and elderly in China. PLoS
One. 2013;8(12):e80978.

34. Wang Z Li X, Chen M, Si L. Social health insurance, healthcare utilization,
and costs in middle-aged and elderly community-dwelling adults in China.
Int J Equity Health. 2018;17(1):17.

35. Fang K Shia B-C, Ma S. Health insurance coverage, medical expenditure and
coping strategy: evidence from Taiwan. BMC Health Serv Res. 2012;12(1):442.

36. Hansen AH, Halvorsen PA, Ringberg U, Farde OH. Socio-economic
inequalities in health care utilisation in Norway: a population based cross-
sectional survey. BMC Health Serv Res. 2012;12(1):336.

37. Bussche H, Schén G, Kolonko T, Hansen H, Wegscheider K, Glaeske G, et al.
Patterns of ambulatory medical care utilization in elderly patients with special
reference to chronic diseases and multimorbidity-results from a claims data
based observational study in Germany. BMC Geriatr. 2011;11(1):54.

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

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data collection
	Data analysis

	Results
	Sample characteristics
	Description of medical expenditure
	Factors associated with medical expenditure

	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

