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Abstract

Background: Although public medical insurance covers over 95% of the population in China, disparities in health
service use and out-of-pocket (OOP) health expenditure across income groups are still widely observed. This study
aims to investigate the socio-economic disparities in perceived healthcare needs, informal care, formal care and
payment for healthcare and explore their equity implication.

Methods: We assessed healthcare needs, service use and payment in 400 households in rural and urban areas in
Jiangsu, China, and included only the adult sample (N = 925). One baseline survey and 10 follow-up surveys were
conducted during the 7-month monitoring period, and the Affordability Ladder Program (ALP) framework was
adopted for data analysis. Negative binomial/zero-inflated negative binomial and logit regression models were used
to explore factors associated with perceived needs of care and with the use of self-treatment, outpatient and
inpatient care respectively. Two-part model and logit regression modeling were conducted to explore factors
associated with OOP health expenditure and with the likelihood of incurring catastrophic health expenditure (CHE).

Results: After adjusting for covariates, rural residence was significantly associated with more perceived healthcare
needs, more self-treatment, higher probability of using outpatient and inpatient service, more OOP health
expenditure and higher likelihood of incurring catastrophic expenditure (P < 0.05). Compared to the Urban
Employee Basic Medical Insurance (UEBMI), enrollment in the New Rural Cooperative Medical Scheme (NRCMS) or
in the Urban Resident Basic Medical Insurance (URBMI) was correlated with lower probability of ever using
outpatient services, but with more outpatient visits when people were at risk of using outpatient service (P < 0.05).
NRCMS/URBMI enrollment was also associated with higher likelihood of incurring CHE compared to UEBMI
enrollment (OR = 2.02, P < 0.05); in stratified analysis of the rural and urban sample this effect was only significant
for the rural population.

Conclusions: The rural population in Jiangsu perceived more healthcare needs, had a higher probability of using
both informal and formal healthcare services, and had more OOP health expenditure and a higher likelihood of
incurring CHE. The inequity mainly exists in health care financing, and may be partially addressed through
improving the benefit packages of NRCMS/URBMI.
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Background
The Chinese health care system has experienced rapid
changes along with socio-economic reform. On the sup-
ply side, the government has in recent years been invest-
ing in health care infrastructure, especially in primary
health care institutions [1]. On the demand side, three
public health insurance schemes, the Urban Employee
Basic Medical Insurance (UEBMI), the Urban Resident
Basic Medical Insurance (URBMI) and the New Rural
Cooperative Medical Scheme (NRCMS), were gradually
established since late 1990s. Currently over 95% of the
Chinese population are covered by these three public in-
surance schemes, leaving less than 5% not covered by
any insurance scheme, and medical services are mostly
financed through the co-payment mechanism of the in-
surance schemes [2]. Inpatient medical services are cov-
ered with reimbursement rates ranging from 50 to 90%
for different schemes at different levels of hospitals, but
the reimbursement rates for outpatient services are still
rather low for URBMI and NRCMS [3, 4].
Many studies have assessed equity in health care

utilization and financing in terms of insurance types and
income. Recent studies on the three public insurance
schemes generally show that they improved people’s ac-
cess to formal care, including both outpatient and in-
patient services, and narrowed the gaps in service use
across income groups with the expansion of insurance
coverage [3, 5–8]. Nevertheless, one report from the
World Bank showed that the separation in the manage-
ment of the financing and benefit packages of health in-
surance schemes across insurance types and regions
weakened the risk-pooling effect, and caused inequity
problems [9]. The high proportion of out-of-pocket
(OOP) health expenditure also indicated obstacles to
accessing health care and high financial burden of health
care [10–12]. For each type of insurance specifically, re-
search on URBMI and UEBMI reveals that these
schemes benefited patients from higher income groups
more, as poorer patients were less likely to use expensive
care, thus receiving less reimbursement than the well-
off, and the urban insurance systems failed to reduce the
OOP health expenditure for the disadvantaged group [6,
13, 14]. For NRCMS studies show that the expansion of
NRCMS narrowed the gaps in inpatient service use and
encouraged poorer patients to seek informal and pre-
ventive care. However they also showed that the care
utilization pattern under NRCMS was still pro-rich and
that NRCMS did not lower health expenditure nor pro-
vide sufficient protection for the poor [7, 8, 15].
A rich literature also explored inequity in health care

regarding a series of demographic and socio-economic
factors. Several recent studies revealed that with the ex-
pansion of insurance coverage, the rural-urban dispar-
ities in health service utilization and reimbursement rate

substantially narrowed in recent years, but still exist
[16–18]. Rural patients enjoyed lower reimbursements
and bore a high burden of medical expenditure with ref-
erence to their income level [17, 19]. Studies also
showed how ethnic minority, income, education and in-
surance coverage may have a differential impact on the
service use pattern of rural and urban populations [20,
21]. Nevertheless, there is a lack of systematic analysis
on how demographic and socio-economic factors would
impact on the whole health seeking process under the
current health care system, starting from health care
needs to payment for services for both rural and urban
population.
In this study we referred to the Affordability Ladder

Program (ALP) which provides a holistic approach to
examining equity in the health care system from the
demand-side perspective through step-by-step analysis,
taking into account the perceived health care needs, in-
formal care, formal care and payment for health care
[22]. Several studies have used this framework to explore
access to and payment for healthcare services in other
countries [22–25]. This framework also allowed the ex-
ploration of the potential differential or synergistic im-
pact of a certain factor on health equity in each step of
the entire health care seeking path, which was not pos-
sible in most previous studies and were the main original
contribution of our research. This study was located in
Jiangsu, a relatively well-developed province in eastern
China with a per capita GDP of $14,000 in 2015, where
over 95% of the population were covered by one of the
three public health insurance schemes [26]. We focused
on the equity implication of non-need factors for health
care such as residence, income and insurance coverage
[27], and explored how these factors may influence each
ladder step of health care for the rural and urban popu-
lation, respectively.

Methods
Sampling design
One urban district (Gusu) and one rural county (Jinhu)
in Jiangsu were selected as study sites. Gusu and Jinhu
are located in southern and northern Jiangsu respect-
ively, and the GDP per capita (RMB 136,556) in Gusu is
twice as in Jinhu (RMB 65,535). Disproportionate strati-
fied sampling was applied with a sample size of 200
households in each site. A list of households with non-
communicable disease (NCD) patients was obtained
from the local health bureau, and 100 households were
randomly selected from the list in each site. The other
100 sample households were randomly selected from the
rest of the households in the study sites. As the sample
size is relatively small, the households with NCD pa-
tients were over-sampled in order to increase the total
events of service use. The project also aims to look at
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NCD management for which the results are yet to be
published.

Data collection
This study consisted of a baseline survey and 10 follow-
up surveys over 7 consecutive months during 2015–
2016, with the first 6 surveys conducted bi-weekly and
the last 4-monthly (the first 6 surveys were in phase 1,
the remaining 4 were in phase 2 when survey frequency
was reduced with regard to respondents’ feedback that
the surveys in phase 1 were too frequent; see Additional
file 1 for the Questionnaire). One knowledgeable person
from each household, usually the household head, signed
informed consent before the interview, and answered on
behalf of all members in the household. The baseline
survey gathered participants’ basic demographic, socio-
economic and health information, as well as inpatient
service use and expenditure in the past year. Each
follow-up survey contained 6 questionnaires concerning
chronic disease management for different NCDs, emer-
gent illness (including emergent conditions of NCDs),
patients’ utilization of self-treatment, outpatient and in-
patient services as well as medical costs and out-of-
pocket payments.
The baseline survey and the last follow-up survey of

phase 1 (6th) and phase 2 (10th) were conducted
through face-to-face interviews by trained interviewers
in the participants’ homes. For other follow-up surveys
participants were asked to choose between: 1) filling sur-
vey questionnaires themselves; 2) call interviewers when
disease/health service use occurred; 3) face-to-face inter-
view at home; or 4) telephone interview for the follow-
up survey. More than 90% of households chose face-to-
face interview, a few opted for telephone interview and
almost no households filled the survey questionnaires
themselves or called interviewers.
All questionnaires were checked by supervisors of the

interviewers before transferring to the investigators. For
quality assurance, a 5% sample of the questionnaires
were randomly selected and double-checked by investi-
gators through telephone re-interview; the rate of con-
cordance exceeded 95%. Data was double entered, and
inconsistencies, outliers and missing values were also
double-checked in order to ensure data quality. Datasets
were encrypted in storage and de-identified during data
analysis to protect participants’ confidentiality.

Data analysis
We included only the adult population in the analysis as
children usually do not make care seeking decisions
themselves [28]. Descriptive analyses were conducted to
examine the demographic and socio-economic charac-
teristics of the overall sample as well as of the urban and
rural sample separately. The chi-squared test and t-test

were applied to test for significance of differences be-
tween the rural and the urban sample. Based on the ALP
framework [22] we identified 6 key outcome variables of
interests throughout the care-seeking path as shown in
Table 1. The total of reporting emergent illness episodes,
conducting self-treatment, outpatient service use, in-
patient service use, and the total amount of OOP health
expenditure were aggregated over the 7-month survey
period. Catastrophic health expenditure was defined as
total OOP health expenditure exceeding 10% of house-
hold income [29]. The data were analyzed using STATA
13.1(StataCorp, Texas, USA).
Multivariate regression models were used to explore

factors associated with each of these outcome variables
of interests. As preliminary analyses showed that there
were many “zeros” in the data (no emergent illness, no
service use and no health expenditure), we considered
standard Poisson/negative binomial (NB) models versus
zero-inflated Poisson (ZIP) /negative binomial (ZINB)
models for the first three outcomes which were count
variables, and a generalized linear model (GLM) versus a
two part model combining logit regression and GLM for
the OOP health expenditure [30]. The zero-inflated
models have two processes that separately model the
likelihood of not being at risk of having the event
(process 1, note that a positive coefficient or relative risk
> 1 implies a lower probability of being at risk) and the
total number of events given that one is at risk (process
2). The two-part model estimates the likelihood of incur-
ring any OOP medical expenditure and the amount of
expenditure if incurred in two steps [30]. As for model
selection, we considered the Akaike Information Criter-
ion (AIC) and the Bayesian Information Criterion (BIC)
of each model first, and Vuong’s closeness test for ZINB
vs. the standard negative binomial model if AIC and BIC
preferred different models [31]. Based on these criteria
we selected the ZINB model for the total episodes of
self-reported emergent illness, the NB model for self-
treatment, the ZINB model for outpatient service use
and two-part models combining logit regression and
GLM for OOP health expenditure (see Additional file 2:
Table S1). As only 9 patients in our sample were admit-
ted more than once, we coded inpatient service use as a
binary variable of use/non-use. Logit regression was con-
ducted to analyze factors associated with the likelihood
of ever using inpatient services and incurring CHE.
As for the independent variables, we focused on the ef-

fects of factors reflecting socio-economic status (SES),
including rural/urban residence, education level, income,
employment and the status of health insurance, and ad-
justed for factors that may affect both these SES factors
and the outcomes, including age, gender, marital status
and presence of NCDs. Age, income and education level
were treated as categorical variables in the regression
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models. As for insurance, we grouped people with the
new cooperative medical scheme (NRCMS) together
with those enrolled in urban resident basic medical in-
surance (URBMI), as they provided similar benefit pack-
ages and only 6% of the sample were enrolled in
URBMI. The average income per capita was divided into
3 groups: the richest 33.3%, middle 33.3% and poorest
33.3% for the whole sample. Standard errors were ad-
justed for household clustering considering the intra-
household correlation.

Results
Sample characteristics
Four-hundred households participated and completed
the surveys, totaling 1057 people. We included the 925
adult participants in the analyses. Table 1 shows the
demographic, socio-economic, health status and the de-
scriptive analysis of the six outcome variables for the
overall sample as well as the samples Gusu (urban) and
Jinhu (rural) separately. The sample included 463 adult
participants in the urban area and 462 in the rural area.
The gender distribution was almost balanced, and 44.1%
were over 60 years old. Participants in the urban area
had higher socio-economic status in terms of education,
employment and income. In the rural sample 27.9% of
participants had never completed primary school educa-
tion, while this was only 2.6% in the urban sample. The
average income per capita of the households in the
urban sample was almost twice that in the rural sample.
Over 95% of the sample were covered by public health
insurance, therefore we could not explore the effects of
having no public health insurance on health care
utilization. Over 70% of urban sample were covered by
UEBMI while in the rural sample 87.5% were enrolled in
the NRCMS. As for NCD status, 45.7% of the sampled
population had at least one type of NCD, and this rate
was slightly higher in the rural area. Descriptive analysis
on the six outcome variables showed that the rural sam-
ple had more self-reported emergent illness episodes,
used both more informal and formal health care services,
had higher OOP health expenditure and higher likeli-
hood of incurring CHE .

Factors associated with health care needs
Table 3 shows the association between perceived health
care needs and a series of demographic, health status
and socio-economic factors, using the ZINB model.
Process 1 of the model showed that, after adjusting for
other covariates, people with rural residence were much
more likely to be at risk of reporting emergent illness as
compared to their urban counterparts (OR = 0.02, 95%
CI: 0.00, 0.26). Having any NCD also increased the prob-
ability of such risk (OR = 0.33, 95% CI: 0.11, 0.91).

Table 1 Key outcome variables identified based on the ALP framework

Healthcare seeking path Outcome variables

Perceived health care needs 1) number of self-reported emergent illness episodes

Health service use

Informal care 2) self-treatment

Formal care 3) outpatient service use

4) inpatient service use

Payment for health care 5) total OOP health expenditure

Financial burden of health care 6) catastrophic health expenditure (CHE) during the survey period

Table 3 Regression analysis of factors associated with self-
reported emergent illness episodes using ZINB model

Process 1 Process 2

OR 95% CI IRR 95% CI

Age

< 30 ref. ref.

30–59 0.24 0.03, 1.81 0.76 0.30, 1.88

> =60 0.41 0.05, 2.84 0.73 0.30, 1.78

Male 0.88 0.31, 2.50 0.91 0.68, 1.24

Rural residence 0.02 0.00, 0.26 0.73 0.41, 1.29

Married 0.76 0.28, 2.02 0.93 0.65, 1.32

Education Level

no education ref. ref.

primary and junior high 1.36 0.18, 9.78 0.86 0.64, 1.16

senior high school and above 0.76 0.07, 7.22 0.6 0.36, 1.01

Employed 1.17 0.36, 3.77 1.07 0.79, 1.43

Insurance

UEBMI ref. ref.

NRCMS/URBMI 1.75 0.66, 4.65 1.67 1.03, 2.71

Income level

poorest 33.3% ref. ref.

middle 33.3% 0.92 0.19, 4.29 0.94 0.67, 1.32

richest 33.3% 0.75 0.19, 2.86 0.85 0.58, 1.23

With NCD 0.33 0.11, 0.91 1.39 1.02, 1.89

(OR odds ratio, IRR incident rate ratio. Process 1 modeled the likelihood of not
being at risk of reporting self-reported illness, process 2 modeled the total
number of self-reported emergent illness episodes given that one is at risk.
The sample size is the same as described in Table 2. All estimates
were adjusted.)
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Process 2 of the model shows that, after adjusting for
other factors, having a NCD was in addition associated
with reporting more emergent illness episodes (IRR =
1.39, 95%CI: 1.02, 1.89). People enrolled in NRCMS/
URBMI also tended to report more emergent illness epi-
sodes compared to those enrolled in UEBM, (IRR = 1.67,
95% CI: 1.03, 2.71). Education level seemed negatively
associated with the number of self-reported emergent ill-
ness episodes, and the association was almost significant
for those with highest education level (senior high
school and above).

Factors associated with use of self-treatment, outpatient
and inpatient service
Table 4 shows the analyses of the numbers of self-
treatments, outpatient service use and inpatient service
use for a series of demographic, health status and socio-
economic factors, using different regression models.
Multivariable NB regression of self-treatment on these
factors showed that older age, rural residence and having
NCD were significantly associated with increased use of
self-treatment, and the effect was particularly strong for
rural residence (IRR = 6.07, 95% CI: 2.86, 12.88). As for
outpatient service use, multivariable regression analysis
using the ZINB model showed that rural residence was
associated with much higher probability of being at risk
of using outpatient services (i.e. using any of these ser-
vices) compared to urban residence (OR = 0.02, 95%CI:
0.00, 0.10). Conversely, after adjusting for other covari-
ates, enrollment in NRCMS/RBMI significantly de-
creased the probability of using any outpatient service
compared to UEBMI (OR = 13.29, 95% CI: 1.34, 132.24),
which means NRCMS/RBMI may discourage outpatient
service use. Nevertheless, for those who were at risk of
using outpatient service, NRCMS/RBMI was significantly
associated with more use (IRR = 2.75, 95% CI: 1.13,
6.72). Multivariable logit regression of inpatient service
use showed that rural residence and having NCD were
associated with higher probability of using inpatient ser-
vice (P < 0.05), while men were less likely to use in-
patient service than female (P < 0.05).

Out-of-pocket (OOP) payment and financial burden across
income groups
Table 5 shows the results of regression analyses of fac-
tors associated with OOP health expenditure using a
two-part model combining logit regression and GLM, as
well as factors associated with CHE using a logit model.
Similar to the results of the analysis on inpatient service
use, NCD and rural residence were significantly associ-
ated with higher probability of incurring medical ex-
penditure and CHE (P < 0.001) after adjusting for other
covariates. For those who had out-of-pocket health ex-
penditure, men tended to spend less than women, and

men were also less likely to incur catastrophic expend-
iture (P < 0.05). People in NRCMS/RBMI were also twice
likely to incur CHE as those enrolled in UEBMI (OR =
2.02, 95% CI: 1.10, 3.73), after adjusting for other
variables.

Stratified analysis on the rural and urban sample
We further explored the effects of demographic and SES
factors on these outcomes of interests for urban and

Table 2 Basic characteristics of study participants (%)
Total sample Gusu Jinhu

(urban) (rural)

n = 925 n = 463 n = 462

Gender

male 51.2 47.08 49.6

Age

average (sd) 54.5 (17.0) 53.5 (18.8) 55.5 (15.0)

18–29 10.7 12.3 9.1

30–59 45.2 41.3 49.1

> =60 44.1 46.4 41.8

Marriage

married 85.4 85.3 85.5

Education

Below primary 15.2 2.6 27.9

primary and junior high 48.7 41 56.3

senior high school and above 36.1 56.4 15.8

Employment

employed 55.0 37.8 72.3

retired 27.1 50.8 3.3

unemployed 21.4 17 26.2

Health insurance

UEBMI 40.5 73.4 7.6

URBMI 6.2 7.6 4.8

NRCMS 49 10.6 87.5

other and no insurance 4.3 8.4 0.2

Mean household income per capita (RMB)

average (sd) 2135 (1395) 2807 (1462) 1462 (920)

With NCD

yes 45.7 43.8 47.6

Self-reported emergent illness episodes

mean (sd) 0.98 (1.66) 0.40 (1.12) 1.56 (1.90)

Total times of self-treatment

mean (sd) 0.39 (0.94) 0.06 (0.37) 0.71 (1.19)

Total times of outpatient service

mean (sd) 0.66 (1.34) 0.35 (0.96) 0.97 (1.57)

% inpatient service use 6.0 3.9 8.0

Total OOP health expenditure

mean (sd) 594 (4266) 201 (1940) 991 (5697)

% CHE 16.8 6.5 27.1
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rural population separately. Gender played a role in the
rural but not in the urban area. Compared to women,
men in the rural area tended to report fewer emergent
illnesses, use less inpatient and outpatient services, and
thus less often incurred catastrophic expenditure. It is
also noticeable that for the rural sample, people enrolled
in NRCMS/URBMI were more likely to incur CHE com-
pared to those enrolled in UEBMI, and being in the rich-
est tertile also decreased the likelihood of incurring
CHE. Nevertheless, insurance category and income were
not significantly associated with the possibility of incur-
ring CHE in the urban sample, and only NCD status
seemed to have an effect on CHE (P < 0.05) (see Add-
itional file 2: Tables S2-S6).

Discussion
Findings from this study revealed a clear rural-urban dis-
tinction: the rural population tended to have more per-
ceived health care needs, had a higher probability of
using both informal (self-treatment) and formal (out-
patient and inpatient) healthcare services, and had more
OOP health expenditure and a higher likelihood of in-
curring catastrophic expenditure after controlling for
other factors. The rural-urban difference in perceived

health care needs may be due to unobserved disparities
in health status, for example, healthier people are more
likely to move to urban areas to seek job opportunities.
In our study situated in a developed region, the rural
population have access to care upon need, non-need fac-
tors such as income seemed to have no effect on health
care utilization, and insurance type only had an impact
on outpatient service use. Nevertheless, while the expan-
sion of insurance coverage, mainly NRCMS/URBMI, and
the investment in health care infrastructure have been
narrowing the gaps in service use, people in rural areas
are still facing a higher financial burden of treatment.
Besides the rural-urban difference, people enrolled in

UEBMI were less likely to incur catastrophic expendi-
tures, and our separate analysis of the rural and urban
sample showed that this protective effect is significant
for the rural population, but no for the urban popula-
tion. While previous studies have revealed that current
benefit packages of NRCMS are not sufficient to protect
people from catastrophic spending [4, 32], our study also
suggests that we may need to improve the coverage
range and reimbursement rate of NRCMS/URBMI to re-
duce the possibility of catastrophic expenditure, which is
particularly urgent when more poor people start to seek

Table 4 Regression analysis of factors associated with self-treatment, outpatient service and inpatient service use

Self-treatment Outpatient service use Inpatient service use

NB ZINB-proc1 ZINB-proc2 logit

IRR 95% CI OR 95% CI IRR 95% CI OR 95% CI

Age

< 30 ref. ref. ref.

30–59 2.41 1.24, 4.69 0.64 0.13, 3.07 0.75 0.32, 1.75 0.34 0.10, 1.15

> =60 2.27 1.10, 4.68 0.76 0.10, 5.93 0.59 0.25, 1.40 1.11 0.31, 3.97

Male 0.94 0.67, 1.30 1.66 0.48, 5.76 0.98 0.71, 1.37 0.37 0.18, 0.77

Rural residence 6.07 2.86, 12.88 0.02 0.00, 0.10 0.56 0.17, 1.85 3.56 1.60, 7.93

Married 0.87 0.57, 1.31 0.59 0.08, 4.13 0.86 0.55, 1.35 1.85 0.75, 4.52

Education Level

no education ref. ref. ref.

primary and junior high school 1.09 0.77, 1.53 0.5 0.05, 4.97 0.71 0.47, 1.08 1.27 0.54, 2.99

senior high school above 0.87 0.49, 1.54 1.3 0.04, 39.13 0.71 0.33, 1.52 1.7 0.53, 5.57

Employed 0.91 0.62, 1.33 1.45 0.28, 7.57 1.07 0.72, 1.58 0.61 0.28, 1.30

Insurance

UEBMI ref. ref. ref.

NRCMS/URBMI 1.48 0.75, 2.91 13.29 1.34, 132.24 2.75 1.13, 6.72 1.1 0.46, 2.62

Income level

poorest 33.3% ref. ref. ref.

middle 33.3% 0.89 0.61, 1.30 0.26 0.02, 2.86 0.79 0.56, 1.12 1.52 0.69, 3.33

richest 33.3% 0.61 0.34, 1.09 0.21 0.00, 13.65 0.71 0.42, 1.20 1.07 0.46, 2.50

With NCD 1.49 1.12, 1.99 0.06 0.00, 4.97 1.21 0.80, 1.85 2.65 1.41, 4.95

(OR odds ratio, IRR incident rate ratio, Proc Process. Process 1 of ZINB modeled the likelihood of not being at the risk of using outpatient service, and process 2
modeled the total times of outpatient service use given that one is at that risk. The sample size is the same as described in Table 2. All estimates were adjusted.)
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care. We also noticed that while enrollment in NRCMS/
RBMI indicates lower probability of using any outpatient
care, it was associated with increased numbers of visits
for those who were at risk of using outpatient service.
This finding suggests that as NRCMS/URBMI provides
little coverage for outpatient services, people may delay
care seeking until the disease is serious, which may in
turn lead to higher expenditure for treatment.
As the health care reform in China continues, NRCMS

is being, or has been, integrated with URBMI in many
regions. Several studies on this integration show that it
narrowed the rural-urban gaps in inpatient benefit, im-
proved the quality of health care and reduced the health
care expenditure of the rural population [33, 34]. The in-
tegration of all the three public insurances has just
started to be piloted in some cities [35]. Although some
studies have revealed that such integration would en-
counter administrative and technical challenges [36, 37],
it is still regarded by many researchers as a critical way
of reducing inequity across insurance schemes and re-
gions [9, 37, 38]. In our study we emphasize that there is
a need to reduce the gaps in benefit packages for UEBMI
and NRCMS/URBMI, in view of the increasing health
care demands from the rural population.

In this study we investigated and identified the in-
equity in health care needs, service use and financing be-
tween rural and urban population, as well as across
different types of public insurance. Nevertheless, this
study also has several limitations. As mentioned above,
it was conducted in the most developed eastern area of
China where in 2017 less than 0.8% of the rural popula-
tion still lived in absolute poverty [39]. Findings from
this study may underestimate the level of inequity in
health care with regards to the overall situation in China,
as poorer people in this area were still able to access in-
patient care despite of the high OOP medical expend-
iture. External validation of the results was also not
possible as we only have data in Jiangsu. The short mon-
itoring period and changes in the frequency of follow-up
surveys also restricted us in observing seasonal changes
in health care needs or service use. Besides, CHE is a
household-level variable and we realize that when we
use individual regressors as proxy for their household-
level equivalents, we introduced measurement error ‘on
the right-hand side’, leading to attenuation bias. On the
other hand, the fact that we included all adults from a
household in our ample tends to neutralize this bias. In
light of these findings and limitations, future research

Table 5 regression analysis of factors associated out-of-pocket health expenditure and CHE

OOP health expenditure Catastrophic health expenditure

part1-logit part2-GLM logit

OR 95% CI Coef. 95% CI OR. 95% CI

Age

< 30 ref. ref.

30–59 1.46 0.73, 2.92 57.7 − 1810.2, 1925.7 1.01 0.40, 2.59

> =60 1.07 0.51, 2.21 1898.1 − 722.9, 4519.0 1.13 0.44, 2.94

Male 0.8 0.58, 1.11 − 2207.4 − 4337.5, −77.3 0.58 0.38, 0.89

Rural residence 6.6 3.95, 11.03 1094.2 − 802.5, 2991.0 2.92 1.61, 5.30

Married 1.16 0.72, 1.86 595 − 620.0, 1810.0 0.94 0.53, 1.67

Education Level

no education ref. ref.

primary and junior high 0.68 0.42, 1.11 1788.4 − 634.9, 4211.7 0.97 0.57, 1.64

senior high school and above 0.62 0.32, 1.18 2199.7 − 761.7, 5161.1 0.73 0.34, 1.54

Employed 0.9 0.58, 1.39 712.9 − 1453.9, 2879.8 0.61 0.37, 1.02

Insurance

UEBMI ref. ref.

NRCMS/URBMI 1.33 0.8, 2.19 238.5 − 640.6, 1117.7 2.02 1.10, 3.73

Income level

poorest 33.3% ref. ref.

middle 33.3% 1.06 0.69, 1.61 − 237.4 − 1661.7, 1186.8 0.72 0.43, 1.20

richest 33.3% 1.09 0.69, 1.74 877.2 − 2167.2, 3921.6 0.57 0.31, 1.05

With NCD 1.99 1.42, 2.78 212.8 − 1245.0, 1670.6 2.97 1.93, 4.58

(Part 1 of the two-part model used logit regression to estimate the likelihood of incurring OOP health expenditure, and part 2 used GLM to model the amount of
OOP health expenditure if occurred. All estimates were adjusted.)
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may increase the number of study sites and extend the
length of monitoring to get a more complete under-
standing of the equity issues in health care across re-
gions in China at different developmental stages.
Besides, the reason why men in rural area made less use
of inpatient services remains unclear, and deserves fur-
ther investigation.

Conclusion
The rural population in Jiangsu perceived more health
care needs and had a higher probability of using both in-
formal and formal health care services than the urban
population. Rural population also had higher OOP
health expenditure, and NRCMS /URBMI provided less
sufficient protection from catastrophic expenditure as
compared to UEBMI. While the expansion of the cover-
age in NRCMS/URBMI has narrowed the gaps in health
care utilization, the inequities in health care financing
may be further addressed through improving the benefit
packages of NRCMS/URBMI.
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