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Abstract

Background: Most existing research on rural–urban health inequalities focuses on disparities in service access and
health outcomes based on region. This paper examines rural–urban disparities in maternal healthcare utilization and
delivery modes based on household registration (hukou) status to understand the role of state institutions in
producing healthcare disparities in China.

Methods: Utilizing administrative data from the Public Maternal Health Insurance scheme, we analyzed 54,733 live
births in City A (2015–2019) and 25,849 live births in City B (2018–2019) in Guangdong Province in China. We
constructed regression models using hukou status (rural versus urban) as the explanatory variable.

Results: While there is no statistically significant difference in rural and urban mothers’ probability of obtaining the
minimum recommended number of prenatal care checkups in City A (OR = 0.990 [0.950, 1.032]), mothers with rural
hukou status have a lower probability of obtaining the minimum recommended number of visits in City B than
their counterparts with urban hukou (OR = 0.781 [0.740, 0.825]). The probability of delivering in tertiary hospital is
lower among mothers with rural hukou than among those with urban hukou in both cities (City A: OR = 0.734
[0.701, 0.769]; City B: OR = 0.336 [0.319, 0.354]). Mothers with rural hukou are more likely to have a Cesarean section
than those with urban hukou in both cities (City A: OR = 1.065 [1.027, 1.104]; City B: OR = 1.127 [1.069, 1.189]).
Compared with mothers with urban hukou, mothers with rural hukou incurred 4 % (95 % CI [-0.046, -0.033]) and
9.4 % (95 % CI [-0.120, -0.068]) less in total medical costs for those who delivered via Cesarean section and 7.8 %
(95 % CI [-0.085, -0.071]) and 19.9 % (95 % CI [-0.221, -0.177]) less for those who delivered via natural delivery in City
A and City B, respectively.

Conclusions: Rural hukou status is associated with younger age, no difference or lower probability of having a
minimum number of prenatal checkups, higher likelihood of delivering in nontertiary hospitals, increased Cesarean
delivery rates, and lower medical cost for delivery in these two Chinese cities. Evaluating how hukou status
influences maternal healthcare in Chinese cities is important for devising targeted public policies to promote more
equitable maternal health services.
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Introduction
The literature on rural–urban differences in maternal
health has generally focused on inequalities created by
geographic differences. For example, studies have found
that mothers living in rural communities (particularly
those in most developing countries) tend to have more
restricted access to healthcare (including prenatal
checkups, attendance by medical professionals, and
Cesarean section) [1–4] and higher rates of adverse ob-
stetric symptoms and maternal mortality than their
counterparts living in urban communities [5–10]. These
disparities are usually attributed to the lower socioeco-
nomic status of rural residents and the lower density of
healthcare providers in rural communities [1, 11–14].
However, little is known about how social institutions

affect inequalities in maternal healthcare utilization in
China [15]. Rural–urban disparities in healthcare have
an additional and critical institutional dimension due to
China’s unique household registration (hukou) system.
Hukou has been considered the most important deter-
minant of differential privileges and welfare in China
[16]. First established in the 1950 s, the hukou system
served as an institutional basis for controlling migration
by restricting individuals’ entitlement to social rights,
such as public schooling [17], job opportunities [16],
housing [16], and medical insurance [18], based on their
place and type of hukou registration, with all residents
classified into agricultural (rural) or nonagricultural/resi-
dential (urban) categories [19]. Though direct restric-
tions on domestic migration gradually loosened in the
1980 and 1990 s, changing one’s hukou registration
remained difficult [20]. Therefore, migrants of rural ori-
gin usually retain their rural hukou status long after they
have settled in urban communities, unable to obtain full
social rights as urban residents. The majority also face
institutional discrimination, social stigma, and
marginalization in urban areas [21, 22]. As a result of
differential access to opportunities and resources, indi-
viduals with rural hukou generally have less education
and fewer economic resources than those with urban
hukou [23–25].
Studies have consistently reported hukou-based rural–

urban disparities in access to healthcare and health out-
comes across the life course [15, 26–29], demonstrating
the distinct role of state institutions in producing rural–
urban inequalities in China. Despite residing in urban
communities, migrants retaining rural hukou status are
less likely to utilize healthcare services and have worse
health outcomes than urban residents and migrants with
urban hukou status [15, 24, 26, 30, 31]. Researchers usu-
ally attribute these disparities in access and outcomes to
rural-hukou holders’ lower socioeconomic status and the
hukou-based disparities in insurance coverage [23, 25,
26, 32–35]. Rural-hukou holders tend to have less formal

education and fewer economic resources, contributing
to their more limited knowledge about healthcare and
ability to pay for out-of-pocket costs [23–25]. In the
urban context, rural-hukou holders tend to experience
more stringent work conditions and schedules that pre-
vent them from seeking care [23, 25]. Furthermore, resi-
dents with rural hukou status and those with urban
hukou status are eligible for different basic health insur-
ance programs at the place of their hukou registration,
with the rural program providing more limited coverage
[26, 35, 36]. Regardless of their hukou status, individuals
working in urban communities are eligible for the Urban
Employee Basic Medical Insurance (UEBMI) program,
which generally provides better coverage than the urban
and rural residency-based basic insurance programs.
Nonetheless, workers with rural hukou status are less
likely to obtain formal labor contracts and enroll in the
UEBMI program at their place of work and residence
than their counterparts with urban hukou [23, 25, 32,
37, 38]. To address these disparities, the Chinese state
began to gradually integrate these basic health insurance
programs in the mid-2010 s [36, 39]. However, the inte-
gration process is far from complete and the efficacy and
impact of these efforts on hukou-based rural–urban dis-
parities remain to be evaluated.
Despite the importance of rural–urban hukou status in

determining access to healthcare and health outcomes,
few studies have systematically examined hukou-based
rural–urban disparities in maternal health. The limited
existing research on this topic mainly focuses on de-
scribing and explaining the disadvantages experienced
by rural-to-urban migrant mothers compared with urban
mothers [30, 31, 40–42], particularly in large cities with
high concentrations of migrants. Though the compari-
son between migrant mothers and urban mothers has
important theoretical and practical implications, it con-
founds the effects of migration and the effects of the
hukou institution.
Because of the large share of rural hukou population

in China and the extensive impact of maternal health-
care access on life-long outcomes [43, 44], assessment of
rural–urban hukou-based disparities in maternal health
is indispensable when working towards a more efficient
and more equitable healthcare system. To fill the litera-
ture gap, in this study, we utilize administrative data
from the Public Maternity Health Insurance (PMHI)
scheme to examine hukou-based rural–urban disparities
in maternal healthcare utilization among urban formal
employees in two midsize cities in the Pearl River Delta.
We focus on three important indicators that can be ex-
tracted from this administrative dataset: whether the
mother obtained the minimum recommended number
of prenatal care checkups (eight or more), mode of de-
livery (Cesarean section versus natural delivery), the level
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of the hospital (tertiary hospital or not), and fees in-
curred for delivery. Like the UEBMI program, the PMHI
program is a mandatory insurance scheme for urban
employees with formal labor contracts regardless of gen-
der or hukou status. Informal workers and unemployed
people can also join voluntarily. It provides reimburse-
ments for prenatal care and deliver for enrolled em-
ployees and their unemployed spouses. By using PMHI
data, we are able to exclude the impact of hukou-based
differences in insurance coverage and provide a lower-
bound estimate of hukou-based rural–urban disparities
in maternal healthcare in urban China. In other words,
we ask whether hukou-based rural–urban disparities in
maternal healthcare persist even among those enrolled
in the same public insurance scheme. The answer to this
question is critical for evaluating the importance of
hukou status in influencing maternal healthcare in Chin-
ese cities and for devising targeted public policies to pro-
mote more equitable maternal healthcare services.

Methods
Data
We utilized administrative data from the PMHI scheme
in two coastal cities in China. For anonymity, we call
them City A and City B. Both are midsize coastal cities
in the Pearl River Delta of Guangdong Province. As
demonstrated in Table 1, City A is typical of midsize
coastal cities in Guangdong in its demographic and so-
cioeconomic characteristics. City B, in contrast, is one of
the most prosperous midsize cities in the Pearl River
Delta, with faster population growth, a higher percentage
of urban residents, and a higher GDP per capita than
average. These two cities were selected for this study be-
cause of data availability. We utilized data from two cit-
ies to see whether cities that differ in their population
and economic development would exhibit similar trends
in rural–urban hukou-based disparities on indicators of
maternal healthcare service utilization.

We obtained access to and analyzed 20 % of the ran-
domly selected PMHI data from January 2015 to Decem-
ber 2019 for City A and 100 % of the PMHI data from

October 2018 to December 2019 for City B. The PMHI
data contain two automatically generated datasets that
are pseudonymized but linked at the individual level: (1)
an enrollment records dataset, which includes individ-
uals’ enrollment status and demographic characteristics,
such as hukou status, age, and gender; and (2) a claim
records dataset, which includes key information for each
insurance claim, such as date of visit, provider facility
name, provider type and level, district of residence
within the city, diagnosis code (International Classifica-
tion of Diseases [ICD-10] code), delivery mode (natural
delivery or Cesarean section), and total medical
expenses.

Variables
The primary independent variable is the PMHI enrollee’s
hukou status (rural versus urban), which we derive from
the enrollment records dataset. The primary outcome
variables of interest come from the claim records dataset
and include maternal age, whether mothers had at least
eight prenatal care checkups (the minimum number rec-
ommended by the World Health Organization) [45],
whether the hospital where the woman delivers is a ter-
tiary hospital, mode of delivery (natural delivery versus
Cesarean section), and total fees for delivery. Total med-
ical cost is the sum of treatment, operation, drug, and
other expenses. Because prices for medical services are
set by China’s Ministry of Health, variations in total fees
generally reflect differences in the utilization of medical
services [46].

Statistical analysis
We analyzed data for 54,733 live births in City A (2015–
2019) and 25,849 live births in City B (2018–2019) to
compare birth-related outcomes of mothers with urban
hukou status versus rural hukou status. The number of
births in our dataset corresponds to roughly 20 % of all
births in City A and 100 % of all births in City B during
this period. We present means and standard deviations
for age and conduct a t-test to compare means between
the two groups. We present medians and standard devi-
ations for spending and conduct a Mann-Whitney test

Table 1 Basic Characteristics of City A, City B, and the Average City in Guangdong (2019)

City A City B Guangdong Avg

Residents 4–5 million 2–3 million 5.5 million*

Annual population growth 0–1 % 6–8 % 1.5 %

Percentage of residents living in urban neighborhoods 60–70 % 80–90 % 71.4 %

Per-capita GDP (yuan) 65,000–70,000 170,000–180,000 94,172

Annual per capita GDP growth 3–4 % 6–7 % 4.5 %

Note: All data are based on the annual statistical reports of the prefecture and provincial governments in 2019. To ensure the anonymity of these two cities as
required by our data use agreement, we give them pseudonyms and provide ranges rather than exact figures for their demographic and
socioeconomic characteristics.
*This is the average population for the 21 prefecture-level cities in Guangdong.
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to compare medians between the two groups. We
present percentages and the number of observations for
whether a Cesarean section was performed at delivery
and whether the delivery took place at a tertiary hospital
and conduct χ2 tests to compare means between the
two groups. We used mothers with urban hukou status
as the reference group.
We used an ordinary least squares model to analyze

outcomes related to age and total medical spending. Be-
cause total costs were skewed to the right, we trans-
formed costs into their natural logarithm and replaced
zeroes with the minimum value minus 0.01. We used lo-
gistic models to analyze outcomes for whether the deliv-
ery took place at a tertiary hospital and whether a
Cesarean section was performed. We controlled for year
and month fixed effects for our analysis on age. In our
analyses for other outcomes, we included maternal age
as a control variable. We used robust standard errors to
correct for heteroskedasticity. All statistical analyses
were conducted in STATA 16. We obtained ethical ap-
proval (SBRE-19-770) from the Chinese University of
Hong Kong.

Results
As shown in Table 2, the average maternal age was
29.47 (SD = 4.20) years for mothers with rural hukou

status and 31.27 (SD = 4.73) years for mothers with
urban hukou status in City (A) The average maternal
age was 29.88 (SD = 4.06) for mothers with rural
hukou status and 31.97 (SD = 4.54) for mothers with
urban hukou status in City (B) Mothers with rural
hukou status were, on average, about two years
younger than those with urban hukou status in both
cities (Coef: -1.912; 95 % CI [-1.989, -1.835])
(Table 3).

In City A, the probability of having the minimum rec-
ommended number of prenatal care visits was 76.84 %
for mothers with rural hukou status and 76.63 % for
mothers with urban hukou status. As shown in Table 4,
there was no statistically significant difference between
the two groups (OR = 0.990 [0.950, 1.032]). In City B, the
probability of obtaining the minimum recommended
number of prenatal care visits was lower for mothers
with rural hukou status than for mothers with urban
hukou status (62.08 % versus 68.18 %). After controlling
for age and time fixed effects, mothers with rural hukou
status continued to have a lower probability of obtaining
the minimum recommended number of prenatal care
visits than their counterparts with urban hukou status
(OR = 0.781 [0.740, 0.825]).

Table 2 Characteristics, Healthcare Service Utilization, and Delivery Modes of Mothers with Rural and Urban Hukou Status in City A
and City B

City A City B

Rural Urban T-Value P Rural Urban T-Value P

Age 29.47 31.27 46.44 < .001 29.88 31.97 38.77 < .001

(4.20) (4.73) (4.06) (4.54)

Rural Urban Chi-square P Rural Urban Chi-square P

Reached minimum recommended number of prenatal care visits 18,588 23,407 0.34 .560 7,732 9,130 45.43 < .001

76.84% 76.63% 62.08% 68.18%

Delivery at tertiary hospital 3,705 6,051 186.11 < .001 4,802 8,948 2100.00 < .001

15.32% 19.81% 38.55% 66.81%

Delivery via Cesarean section 8,994 12,275 51.33 < .001 4,714 5,445 21.37 < .001

37.18% 40.19% 37.85% 40.66%

Rural Urban Z-statistics P Rural Urban Z-statistics P

Total medical cost

Delivery via Cesarean section 6197.37 6424.16 13.61 < .001 8572.31 9571.51 20.37 < .001

(2035.09) (2532.35) (4179.88) (3992.57)

Natural delivery 3372.83 3574.56 21.10 < .001 4687.44 6055.16 33.66 < .001

(2857.45) (2020.54) (2331.49) (2788.77)

N 24,189 30,544 12,456 13,393

Note. We present means and standard deviations for age and conducted a t-test to compare means between the two groups. We present medians and standard
deviations for spending and conducted a Mann-Whitney test to compare medians between the two groups. We present percentages and number of observations
for whether the delivery took place at a tertiary hospital and whether a Cesarean section was performed at delivery and conducted χ2 tests to compare means
between the two groups. We used mothers with urban hukou status as the reference group.
*p < .1, **p < .05, ***p < .001
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The probability of delivering in a tertiary hospital was
15.32 and 19.81 % for rural hukou and urban hukou
mothers in City A and 38.55 and 66.81 % in City B, re-
spectively. For both cities, the probability of delivering in
a tertiary hospital was lower among rural hukou mothers
than among their counterparts with urban hukou status
(City A: OR = 0.734 [0.701, 0.769]; City B: OR = 0.336
[0.319, 0.354]) (Table 4).

The probability of delivering via Cesarean section was
37.18 and 40.19 % for rural hukou and urban hukou
mothers in City A and 37.85 and 40.66 % in City B, re-
spectively. However, after controlling for age, rural
mothers were more likely to have a Cesarean section
than were those with urban hukou (City A: OR = 1.065
[1.027, 1.104]; City B: OR = 1.127 [1.069, 1.189])
(Table 4).
For those who delivered via Cesarean section, the aver-

age total medical cost was 6197.37 yuan for mothers
with rural hukou status and 6424.16 yuan for mothers
with urban hukou status in City A and 8572.31 yuan for
mothers with rural hukou status and 9571.51 yuan for
mothers with urban hukou status in City B. For those
who delivered naturally, the average total medical cost
was 3372.83 yuan for mothers with rural hukou status
and 3574.56 yuan for mothers with urban hukou status
in City A. In City B, the average total medical cost was
4687.44 yuan for mothers with rural hukou status and
6055.16 yuan for mothers with urban hukou status. As
shown in Table 4, our regression analysis suggests that
compared with mothers with urban hukou status,
mothers with rural hukou status incurred 4 % (95 % CI
[-0.046, -0.033]) and 9.4 % (95 % CI [-0.120, -0.068]) less

Table 3 Maternal Hukou Status and Age

City A City B

Coef

Age -1.912*** -2.059***

[-1.989, -1.835] [-2.164, -1.955]

R-squared 0.07 0.07

N 54,733 25,849

Note. We used an ordinary least squares model to analyze outcomes on age
and log of total medical spending. We used logistic models to analyze the
outcomes on whether the mother had obtained the minimum recommended
number of prenatal care checkups, whether a Cesarean section was
conducted, and whether the delivery took place at a tertiary hospital. For all of
the regressions, we included maternal age and dummy variables for year and
month. We used mothers with urban hukou status as the reference group.
95% confidence intervals are shown in brackets.
*p < .1, **p < .05, ***p < .001

Table 4 Maternal Hukou Status and Birth-Related Outcomes

City A City B

Odds Ratio

Reached minimum recommended number of prenatal care visits 0.990 0.781***

[0.950, 1.032] [0.740, 0.825]

N 54,724 25,842

Delivery at tertiary hospital 0.734*** 0.336***

[0.701, 0.769] [0.319, 0.354]

N 54,729 25,839

Delivery via Cesarean section 1.065*** 1.127***

[1.027, 1.104] [1.069, 1.189]

N 54,729 25,844

Coef

Total medical cost

Cesarean section -0.040*** -0.094***

[-0.046, -0.033] [-0.120, -0.068]

R-squared 0.09 0.01

N 21,269 10,159

Natural delivery -0.078*** -0.199***

[-0.085, -0.071] [-0.221, -0.177]

R-squared 0.13 0.03

N 33,464 15,690

Note. We used logistic models to analyze whether Cesarean section was conducted and whether the delivery took place at a tertiary hospital. We used an
ordinary least squares model to analyze outcomes on the log of total medical spending. For all of the regressions, we included maternal age and year and month
dummies as control variables. We used urban mothers as the reference group. 95% confidence intervals are shown in brackets.
*p < .1, **p < .05, *** p < .001
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in total medical costs when they delivered via Cesarean
section and 7.8 % (95 % CI [-0.085, -0.071]) and 19.9 %
(95 % CI [-0.221, -0.177]) less when they delivered via
natural delivery in City A and City B, respectively.

Discussion
In both cities in our study, rural hukou status is associ-
ated with younger maternal age, lower probability of
having the minimum recommended number of prenatal
care checkups, reduced likelihood of delivering at a ter-
tiary hospital, higher likelihood of delivering via
Cesarean section, and lower fees for delivery. While the
two cities differ in their population and economic devel-
opment, they exhibit similar trends in hukou-based
rural–urban disparities on most of the indicators of ma-
ternal healthcare service utilization we examined. These
findings confirm the existence of hukou-based rural–
urban disparities in maternal healthcare even among
urban formal employees enrolled in the same public in-
surance scheme. Given that all of our participants are
enrolled in the same insurance scheme, the hukou-based
rural–urban disparities in prenatal care checkups in City
B are likely a result of hukou-based differences in socio-
economic factors, such as income, inflexible job sched-
ule, and educational level, which have been reported as
important determinants of the use of prenatal care and
maternal healthcare services both in China and inter-
nationally [47–49].
Adequate maternal care is a precondition for identify-

ing and mitigating potential risk factors for adverse preg-
nancy outcomes and reducing pregnancy-related
mortality and morbidity [50]. Having eight or more pre-
natal care checkups is associated with a lower probability
of mortality and health complications for mothers and
children, compared with having fewer prenatal care
checkups [51, 52]. Our result is consistent with previous
literature showing that residents with rural hukou status
in the city underutilize healthcare compared with their
urban hukou counterparts in both outpatient and in-
patient settings, possibly because of budget and time
constraints [26].
Notably, as the first study examining rural-urban

hukou-based disparities in delivery mode, this paper re-
ports a novel and surprising finding that Cesarean deliv-
ery rates were higher among mothers with rural hukou
status after controlling for maternal age. While Cesarean
deliveries can save lives, they are also associated with
short- and long-term complications and higher costs for
both families and healthcare systems [43, 44]. In China,
the high percentage of medically unnecessary Cesarean
deliveries has been a cause of concern due to widespread
false beliefs that Cesarean sections are safer than natural
delivery [53] and moral hazard problems on the supply

side [54]. In most developing countries, Cesarean deliv-
ery rates are lower in rural communities than in urban
ones [10, 55, 56]. Studies examining delivery modes in
China have consistently reported similar patterns in the
past two decades [47, 48, 57], though more recent data
show an increase in Cesarean delivery rates among rural
residents [58, 59], possibly due to improvements in their
financial means [60], increased rates of medical insur-
ance and financial protection [61], and increased avail-
ability and improvement of healthcare services in rural
regions [59]. Nevertheless, all of these studies still found
higher Cesarean section rates in urban areas [58, 59, 62].
Given these prior findings, one would expect that
mothers with rural hukou status would be less likely to
have Cesarean deliveries than their counterparts with
urban hukou status, if there are any hukou-based dispar-
ities at all.
There are several possible explanations for our surpris-

ing finding on delivery mode. First, with aggregated data,
most existing studies did not control for age in examin-
ing the relationship between rurality and Cesarean deliv-
ery rates [58, 59]. The higher maternal age in urban
communities may partly account for their Cesarean de-
livery rates. Second, existing studies compared mothers
living in rural communities with those in urban commu-
nities, who likely had different types of health insurance
and different access to healthcare facilities. Previous
studies considering moral hazard problems on the sup-
plier side have reported that having public health insur-
ance and living in a region with access to hospitals with
the capacity to perform Cesarean surgeries are associ-
ated with higher risks of Cesarean delivery [57, 61].
Since the women in our dataset are all covered by the
PMHI scheme and reside in the same city, women with
rural hukou status may have elevated Cesarean delivery
rates because they are exposed to a similar set of risk
factors as urban mothers but perhaps remain less aware
of the risks of Cesarean section. Third, studies compar-
ing differences in delivery modes by rural–urban resi-
dence and socioeconomic status have mostly used data
from before 2014 [47, 48, 57]. Our results may reflect
new patterns in Cesarean deliveries in China: Cesarean
deliveries may have become so commonly available and
overused that socioeconomically disadvantaged groups
are now more likely to be taken advantage of by going
through unnecessary Cesarean deliveries.
Despite efforts to improve the primary care system in

China, tertiary hospitals are generally considered higher-
quality than nontertiary hospitals [63]. Cost and distance
likely contribute to the lower likelihood of delivering at
tertiary hospitals among mothers with rural hukou sta-
tus. First, there is usually a high level of residential seg-
regation by hukou status. Whether they are local rural
mothers residing in the suburbs or rural-to-urban
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migrant mothers living in cramped migrant neighbor-
hoods, mothers with rural hukou status tend to live fur-
ther away from the central urban districts where tertiary
hospitals are generally located [64]. Second, tertiary hos-
pitals generally cost much more than nontertiary hospi-
tals for two reasons (in our case, 900–3000 yuan more
on average). On one hand, China’s Ministry of Health
sets a higher price for services utilized in tertiary hospi-
tals [46]. On the other hand, tertiary hospitals have more
advanced technologies [65], and the associated checkups
and treatments cost more. With more constrained bud-
gets [66], mothers with rural hukou status may be less
likely to choose tertiary hospitals.
Mothers with rural hukou status spent less on in-

patient care regardless of their delivery method than
their counterparts with urban hukou status. The hukou-
based disparities in fees are likely the result of hukou-
based differences in mothers’ choice of tertiary versus
nontertiary hospitals and inpatient care packages (usu-
ally based on the quality of equipment used). Mothers
with rural hukou status may also have been more likely
to express cost-related concerns to their physicians,
which might lead to physicians prioritizing cost reduc-
tion when prescribing medications and services [67].
However, because there is no evidence to suggest that
higher medical spending is associated with better quality
of care in developed countries [68], the implications of
differentials in spending by hukou status are less clear.
More research should be done in developing countries
like China to understand the relationship between med-
ical spending and healthcare outcomes.
This study has unique strengths that enable it to pro-

vide fresh insights into rural–urban disparities in mater-
nal healthcare. First, to the best of our knowledge, it is
the first study to evaluate hukou-based rural–urban dis-
parities in maternal healthcare service utilization in
China and it uses the most recent data. Second, our use
of individual-level datasets allows us to control for ma-
ternal age when evaluating the impact of hukou status
on maternal healthcare service utilization and delivery
mode, an important factor that most existing studies did
not account for. Last, our dataset allows us to examine
outcomes related to healthcare utilization as well as ob-
stetric outcomes.
The main limitation of this study is the selection bias

inherent in the PMHI datasets. Because participation in
the PMHI scheme is only mandatory for those working
in the formal sectors and voluntary for those who are
self-employed, our datasets do not include residents who
themselves as well as their spouses are unemployed or
are employed in informal sectors and opted for nonpar-
ticipation. As mothers with rural hukou status are more
likely to be unemployed or employed in informal sectors
[69], they are more likely not to have PMHI coverage.

Thus, we might find a larger disparity between women
with rural and urban hukou status if we took into ac-
count women who are not enrolled in the PMHI. In
other words, by restricting the sample to women with
PMHI coverage, we are underestimating the size of
hukou-based rural–urban disparities. However, under-
standing this difference conditional on having the same
type of health insurance is important in light of the re-
cent health insurance integration efforts.
Another limitation is that we lack data on key indica-

tors of maternal and infant health, such as maternal
mortality and neonatal mortality. Moreover, we do not
have sufficient information to determine whether pre-
natal care began in the first trimester, what quality of
prenatal care was offered, whether the costs associated
with delivery were appropriate or sufficient, and whether
delivery via Cesarean section was necessary. However,
because close to 40 % of the births in our dataset were
Cesarean sections, which is substantially higher than the
10–15 % rate recommended in most maternal health
guidelines [70], it seems likely that the Cesarean method
was overused.
It is also worth noting that while most of the differ-

ences in outcomes by mothers’ hukou status are similar
in these two cities, whether the mother obtains the mini-
mum recommended number of prenatal care checkups
differs. Notably, City A has a higher level of women
obtaining the minimum recommended number of pre-
natal care visits, with no difference between mothers
with rural and urban hukou status. More research is
needed to understand the difference between cities.
Finally, we lack sufficient data to determine the mech-

anisms behind hukou-based rural–urban disparities in
maternal healthcare utilization and delivery modes. The
insurance administrative datasets we used do not con-
tain reliable information about mothers’ previous hukou
status, educational level, income level, occupation status
and previous health conditions. Neither do they contain
information about maternal death and complications,
which are also key indicators of maternal health out-
comes. Future research utilizing survey data with more
comprehensive individual-level information may further
explore the mechanisms underlying the hukou-based
disparities that we report.
The disparities in prenatal checkups, choice of hos-

pital, and medical spending for delivery between rural
and urban hukou holders in the same city suggest the
importance of hukou status in determining maternal
healthcare utilization, even when women have the same
type of public health insurance and reside in the same
city. In other words, policymakers need to be aware that
consolidating health insurance may not eliminate dispar-
ities in healthcare utilization. Strategies to improve out-
comes for mothers with rural hukou status should
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include targeted efforts to increase utilization of prenatal
care among mothers with rural hukou. For example,
there could be targeted campaigns to increase awareness
of prenatal care services and additional subsidies for pre-
natal care for mothers with rural hukou. Because of the
major variations in the cesarean rates and trends, under-
standing the types of women with elevated Cesarean de-
livery rates can be particularly informative in reducing
the rate of medically unnecessary Cesarean sections,
which rose between 2017 and 2018 after a temporary de-
crease of caesarean birth rate appeared in 2016 [58, 59].
Targeted health education and publicity can also reduce
unnecessary Cesarean sections among women with rural
hukou status by instilling confidence in the safety of nat-
ural deliveries and promoting understanding of maternal
and neonatal safety. Furthermore, supply-side strategies
that focus on payment mechanism and healthcare pro-
vider practice should be continually enforced to reduce
non-essential cesareans. Finally, our findings suggest the
persistence of hukou-based disparities in healthcare
utilization and outcomes. Reform of the hukou system
needs to be deepened and accelerated to reduce hukou-
based inequities in health in contemporary China.

Conclusion
Using data from the PMHI program in two cities, we
found that women with rural hukou status were younger
when they gave birth, made fewer prenatal care visits, in-
curred lower fees for delivery, and were more likely to
deliver via Cesarean section than their counterparts with
urban hukou status. Accessibility of prenatal care and
awareness of the benefits of natural delivery should be
further promoted for this group of women. Understand-
ing the types of women with elevated Cesarean section
rates can inform a targeted approach to reducing
Cesarean section rates overall.

Acknowledgements
We thank reviewers for their useful suggestions. We thank Xiaoxia Liang for
her research assistance.

Authors’ contributions
Menghan Shen had full access to all of the data in the study and takes
responsibility for the integrity of the data and the accuracy of the data
analysis. Study concept and design: Shen, Xiang. Acquisition, analysis, or
interpretation of data: Shen, Xiang. Drafting of the manuscript: Xiang. Critical
revision of the manuscript for important intellectual content: Shen, Xiang.
Statistical analysis: Shen. Obtained funding: Shen. Administrative, technical, or
material support: Shen, Xiang, Wu. Study supervision: Shen, Xiang. The
author(s) read and approved the final manuscript.

Funding
Menghan Shen acknowledges financial support from the National Social
Science Fund of China (Project ID: 19CJY004).

Availability of data and materials
The datasets generated and/or analyzed in the current study are not publicly
available but are available from the first author on reasonable request.

Declarations

Ethics approval and consent to participate
We obtained ethical approval SBRE-19-770 from the Chinese University of
Hong Kong.

Consent for publication
Not applicable.

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

Author details
1Center for Chinese Public Administration Research, School of Government,
Sun Yat-sen University, Guangzhou, China. 2The Jockey Club School of Public
Health and Primary Care, Chinese University of Hong Kong, Shatin, N. T.
HKSAR, China. 3Graduate School of Education, Harvard University, 14 Appian
Way, MA 02139 Cambridge, USA.

Received: 3 January 2021 Accepted: 1 June 2021

References
1. Okoli C, Hajizadeh M, Rahman MM, Khanam R. Geographical and

socioeconomic inequalities in the utilization of maternal healthcare services
in Nigeria: 2003–2017. BMC Health Serv Res. 2020;20:849.

2. Neuman M, Alcock G, Azad K, Kuddus A, Osrin D, More NS, et al. Prevalence
and determinants of caesarean section in private and public health facilities
in underserved South Asian communities: cross-sectional analysis of data
from Bangladesh, India and Nepal. BMJ Open. 2014;4.

3. Verma V, Vishwakarma RK, Nath DC, Khan HTA, Prakash R, Abid O.
Prevalence and determinants of caesarean section in South and South-East
Asian women. PLoS ONE. 2020;15:e0229906.

4. Nawal D, Goli S. Inequalities in utilization of maternal health care services in
Nepal. Ethnicity Inequalities in Health Social Care. 2013;6:3–15.

5. Li Y, Zhang Y, Fang S, Liu S, Liu X, Li M, et al. Analysis of inequality in
maternal and child health outcomes and mortality from 2000 to 2013 in
China. Int J Equity Health. 2017;16:66.

6. Montgomery AL, Ram U, Kumar R, Jha P, et al. Maternal mortality in India:
causes and healthcare service use based on a nationally representative
survey. PLoS ONE. 2014;9:e83331.

7. Liang J, Dai L, Zhu J, Li X, Zeng W, Wang H, et al. Preventable maternal
mortality: Geographic/rural-urban differences and associated factors from
the population-based maternal mortality surveillance system in China. BMC
Public Health. 2011;11:243.

8. Kozhimannil KB, Interrante JD, Henning-Smith C, Admon LK. Rural-urban
differences in severe maternal morbidity and mortality in the US, 2007–15.
Health Aff. 2019;38:2077–85.

9. Ronsmans C, Etard JF, Walraven G, Høj L, Dumont A, Bernis L de, et al.
Maternal mortality and access to obstetric services in West Africa. Tropical
Med Int Health. 2003;8:940–8.

10. Khanal V, Karkee R, Lee AH, Binns CW. Adverse obstetric symptoms and
rural–urban difference in cesarean delivery in Rupandehi district, Western
Nepal: a cohort study. Reprod Health. 2016;13:17.

11. De Costa A, Al-Muniri A, Diwan VK, Eriksson B. Where are healthcare
providers? Exploring relationships between context and human resources
for health Madhya Pradesh province, India. Health Policy. 2009;93:41–7.

12. Hung P, Casey MM, Kozhimannil KB, Karaca-Mandic P, Moscovice IS. Rural-
urban differences in access to hospital obstetric and neonatal care: how far
is the closest one? J Perinatol. 2018;38:645–52.

13. Langa N, Bhatta T. The rural-urban divide in Tanzania: Residential context
and socioeconomic inequalities in maternal health care utilization. PLoS
ONE. 2020;15:e0241746.

14. Salinas JJ, Snih SA, Markides K, Ray LA, Angel RJ. The rural–urban divide:
health services utilization among older Mexicans in Mexico. The Journal of
Rural Health. 2010;26:333–41.

15. Song Q, Smith JP. Hukou system, mechanisms, and health stratification
across the life course in rural and urban China. Health Place. 2019;58:102150.

16. Wu X, Treiman D. The household registration system and social stratification
in China: 1955–1996. Demography. 2004;41:363–84.

Shen et al. International Journal for Equity in Health          (2021) 20:145 Page 8 of 10



17. Li L, Li S, Chen Y. Better city, better life, but for whom?: The hukou and
resident card system and the consequential citizenship stratification in
Shanghai. Energy Policy. 2010;1:145–54.

18. Liu Z. Institution and Inequality: The hukou system in China. Journal of
Comparative Economics. 2005;33:133–57.

19. Whyte MK. One country, two societies: rural-urban inequality in
contemporary China. Harvard University Press; 2010.

20. Lu Y. Huji zhidu: kongzhi yu shehui chabie (The household registration
system: control and social differentiation). Beijing: Shangwu Press; 2003.

21. Li X, Stanton B, Fang X, Lin D. Social Stigma and mental health among
rural-to-urban migrants in China: A conceptual framework and future
research needs. World health population. 2006;8:14–31.

22. Li J, Rose N. Urban social exclusion and mental health of China’s rural-urban
migrants - A review and call for research. Health Place. 2017;48:20–30.

23. Hong Y, Li X, Stanton B, Lin D, Fang X, Rong M, et al. Too costly to be ill:
Healthcare Access and health-seeking behaviours among rural-to-urban
migrants in China. World Health Popul. 2006;8:22–34.

24. Wei X, Pearson S, Zhang Z, Qin J, Gerein N, Walley J. Comparing knowledge
and use of health services of migrants from rural and urban areas in
Kunming city, China. J Biosoc Sci. 2010;42:743–56.

25. Peng Y, Chang W, Zhou H, Hu H, Liang W. Factors associated with health-
seeking behavior among migrant workers in Beijing, China. BMC Health
Serv Res. 2010;10:69.

26. Yuan B, Li J, Wang Z, Wu L. Household registration system, migration, and
inequity in healthcare access. Healthcare. 2019;7:61.

27. Liu H, Rizzo JA, Fang H. Urban-rural disparities in child nutrition-related
health outcomes in China: The role of hukou policy. BMC Public Health.
2015;15:1159.

28. Li J, Shi L, Liang H, Ding G, Xu L. Urban-rural disparities in health care
utilization among Chinese adults from 1993 to 2011. BMC Health Services
Research. 2018;18:102.

29. Hesketh T, Jun YX, Lu L, Mei WH. Health status and access to health care of
migrant workers in China. Public Health Rep. 2008;123:189–97.

30. Zhang J, Zhang X, Qiu L, Zhang R, Hipgrave DB, Wang Y, et al. Maternal
deaths among rural–urban migrants in China: a case–control study. BMC
Public Health. 2014;14:512.

31. Du L, Qin M, Zhang L, Xu H, Zhu L. Trends in maternal mortality in resident
vs. migrant women in Shanghai, China, 2000–2009: a register-based analysis.
Reproductive Health Matters. 2012;20:73–80.

32. Qin L, Chen C-P, Wang W, Chen H. How migrants get integrated in urban
China – The impact of health insurance. Soc Sci Med. 2021;272:113700.

33. Cheng Z, Nielsen I, Smyth R. Access to social insurance in urban China: A
comparative study of rural–urban and urban–urban migrants in Beijing.
Habitat International. 2014;41:243–52.

34. Xu J, Wang J, King M, Liu R, Yu F, Xing J, et al. Rural–urban disparities in the
utilization of mental health inpatient services in China: the role of health
insurance. International Journal of Health Economics Management. 2018;18:
377–93.

35. Zhao Y, Kang B, Liu Y, Li Y, Shi G, Shen T, et al. Health insurance coverage
and its impact on medical cost: observations from the floating population
in China. PLoS One. 2014;9:e111555.

36. Zhu K, Zhang L, Yuan S, Zhang X, Zhang Z. Health financing and integration
of urban and rural residents’ basic medical insurance systems in China. Int J
Equity Health. 2017;16:194.

37. Lam KK, Johnston JM. Health insurance and healthcare utilisation for
Shenzhen residents: a tale of registrants and migrants? BMC Public Health.
2012;12:868.

38. Chen S, Chen Y, Feng Z, Chen X, Wang Z, Zhu J, et al. Barriers of effective
health insurance coverage for rural-to-urban migrant workers in China: a
systematic review and policy gap analysis. BMC Public Health. 2020;20:408.

39. Wang X, Zheng A, He X, Jiang H. Integration of rural and urban healthcare
insurance schemes in China: an empirical research. BMC Health Serv Res.
2014;14:142.

40. Zhao Q, Kulane A, Gao Y, Xu B. Knowledge and attitude on maternal health
care among rural-to-urban migrant women in Shanghai, China. BMC
Women’s Health. 2009;9:5.

41. Tang D, Gao X, Rebeira M, Coyte PC. Effects of Migration on Infant and
Maternal Health in China. INQUIRY. 2019;56:0046958019884189.

42. Zong Z, Huang J, Sun X, Mao J, Shu X, Hearst N. Prenatal care among
rural to urban migrant women in China. BMC Pregnancy Childbirth.
2018;18:301.

43. Blustein J, Liu J. Time to consider the risks of caesarean delivery for long
term child health. BMJ-British Medical Journal. 2015;350:h2410.

44. Minkoff H, Chervenak FA. Elective primary cesarean delivery. N Engl J Med.
2003;348:946–50.

45. WHO. New guidelines on antenatal care for a positive pregnancy
experience. 2016. Available from: http://www.who.int/reproductivehealth/
news/antenatal-care/en/.

46. The State Council, The People’s Republic of China. State Council General
Office’s guidance on pilot comprehensive reform of urban public hospitals.
2015. Available from: http://www.gov.cn/zhengce/content/2015-05/17/
content_9776.htm.

47. Fan H, Gu H, You H, Xu X, Kou Y, Yang N. Social determinants of delivery
mode in Jiangsu, China. BMC Pregnancy Childbirth. 2019;19:473.

48. Zhang R, Li S, Li C, Zhao D, Guo L, Qu P, et al. Socioeconomic inequalities
and determinants of maternal health services in Shaanxi Province, Western
China. PLoS ONE. 2018;13:e0202129.

49. Nwaru BI, Wu Z, Hemminki E. Determinants of the use of prenatal care in
rural China: the role of care content. Matern Child Health J. 2012;16:235–41.

50. Alexander GR, Kotelchuck M. Assessing the role and effectiveness of
prenatal care: History, challenges, and directions for future research. Public
Health Rep. 2001;116:306–16.

51. Heaman MI, Newburn-Cook CV, Green CG, Elliott LJ, Helewa ME. Inadequate
prenatal care and its association with adverse pregnancy outcomes: a
comparison of indices. BMC Pregnancy Childbirth. 2008;8:15–5.

52. Carter EB, Tuuli MG, Caughey AB, Odibo AO, Macones GA, Cahill AG.
Number of prenatal visits and pregnancy outcomes in low-risk women. J
Perinatol. 2016;36:178–81.

53. Feng XL, Wang Y, An L, Ronsmans C. Cesarean section in the People’s
Republic of China: current perspectives. International Journal of Women’s
Health. 2014;6:59–74.

54. Gruber J, Owings M. Physician financial incentives and cesarean section
delivery. Rand J Econ. 1996;27:99–123.

55. Cavallaro FL, Cresswell JA, França GV, Victora CG, Barros AJ, Ronsmans C.
Trends in caesarean delivery by country and wealth quintile: cross-sectional
surveys in southern Asia and Sub-Saharan Africa. Bull World Health Organ.
2013;91:914–22D.

56. Lumbiganon P, Laopaiboon M, Gülmezoglu AM, Souza JP, Taneepanichskul
S, Ruyan P, et al. Method of delivery and pregnancy outcomes in Asia: the
WHO global survey on maternal and perinatal health 2007–08. The Lancet.
2010;375:490–9.

57. Feng XL, Xu L, Guo Y, Ronsmans C. Factors influencing rising caesarean
section rates in China between 1988 and 2008. Bull World Health Org. 2012;
90:30–9.

58. Yan J, Wang L, Yang Y, Zhang Y, Zhang H, He Y, et al. The trend of
caesarean birth rate changes in China after “universal two-child policy” era:
a population-based study in 2013–2018. BMC Med. 2020;18:249.

59. Li H, Hellerstein S, Zhou Y, Liu J, Blustein J. Trends in Cesarean Delivery
Rates in China, 2008–2018. Jama-Journal of the American Medical
Association. 2020;323:89–91.

60. Skinner J. Causes and Consequences of Regional Variations in Health Care.
Handbook of Health Economics. Elsevier; 2011. pp. 45–93.

61. Long Q, Klemetti R, Wang Y, Tao F, Yan H, Hemminki E. High caesarean
section rate in rural China: Is it related to health insurance (New Co-
operative Medical Scheme)? Soc Sci Med. 2012;75:733–7.

62. Liang J, Li X, Kang C, Wang Y, Kulikoff XR, Coates MM, et al. Maternal
mortality ratios in 2852 Chinese counties, 1996–2015, and achievement of
millennium development goal 5 in China: a subnational analysis of the
global burden of disease study 2016. The Lancet. 2019;393:241–52.

63. Li X, Lu J, Hu S, Cheng K, Maeseneer J, Meng Q, et al. The primary health-
care system in China. The Lancet. 2017;390:2584–94.

64. Logan J, Fang Y, Zhang Z. The winners in China’s urban housing reform.
Housing Studies. 2010;25:101–17.

65. Li Y, Gong W, Kong X, Mueller O, Lu G. Factors associated with outpatient
satisfaction in tertiary hospitals in China: A systematic review. Int J Environ
Res Public Health. 2020;17:7070.

66. Meng X, Zhang J. The two-tier labor market in urban China: occupational
segregation and wage differentials between urban residents and rural
migrants in Shanghai. Journal of Comparative Economics. 2001;29:485–504.

67. Franks P, Fiscella K. Effect of patient socioeconomic status on physician
profiles for prevention, disease management, and diagnostic testing costs.
Med Care. 2002;40:717–24.

Shen et al. International Journal for Equity in Health          (2021) 20:145 Page 9 of 10

http://www.who.int/reproductivehealth/news/antenatal-care/en/
http://www.who.int/reproductivehealth/news/antenatal-care/en/
http://www.gov.cn/zhengce/content/2015-05/17/content_9776.htm
http://www.gov.cn/zhengce/content/2015-05/17/content_9776.htm


68. Tsugawa Y, Jha AK, Newhouse JP, Zaslavsky AM, Jena AB. Variation in
physician spending and association with patient outcomes. Jama Internal
Medicine. 2017;177:675–82.

69. Fan CC. The elite, the natives, and the outsiders: Migration and labor market
segmentation in urban China. 2002;92:103–24.

70. WHO, HRP. WHO statement on caesarean section rates. 2015. Available
from: http://www.who.int/reproductivehealth/publications/maternal_perina
tal_health/cs-statement/en/.

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

Shen et al. International Journal for Equity in Health          (2021) 20:145 Page 10 of 10

http://www.who.int/reproductivehealth/publications/maternal_perinatal_health/cs-statement/en/
http://www.who.int/reproductivehealth/publications/maternal_perinatal_health/cs-statement/en/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Data
	Variables
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

