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Abstract
Background: The use of maternal health services can markedly promote the maternal health and safety, but there
has been a low utilization rate in the ethnic rural areas of western China. Furthermore, the correlated factors have
not been well studied. This study aims to assess factors related to the use of maternal health services among
women in these areas.
Methods: A cross-sectional study of 68 villages in China’s western Sichuan province was conducted in September
2014. All qualifying women from each sample village were involved. A structured questionnaire was administrated
in households through face-to-face interviews by trained enumerators to obtain information of use of maternal
health services and related factors. Structural equation modeling (SEM) was used to evaluate the direct and indirect
relationships between use of maternal health services and correlated factors.
Results: A total of 760 women from 68 villages were enrolled. The proportion of antenatal care (ANC), hospital
delivery and postpartum visits were 68.94, 48.29 and 28.42% respectively. The SEM analysis demonstrated that social
economic status (SES) (β= − 0.75, β< 0.01), ANC (β=0.13, β< 0.01), and time from home to the nearest hospital
(β= − 0.09, β< 0.05), were positively correlated to hospital delivery and postpartum care visits, while maternal care
knowledge and perceived quality of hospital care did not have direct correlation. For ANC, SES (β= − 0.36, β< 0.01),
time from home to the nearest hospital (β= − 0.13, β< 0.05), knowledge on maternal care (β=0.12, β< 0.01) and
perceived quality of hospital care (β=0.10, β< 0.01) were all directly correlated factors. Treating ANC as an
intermediate variable showed the indirect relationship that perceived quality of hospital care (β=0.01, β< 0.01) and
maternal care knowledge (β=0.02, β< 0.01) had with hospital delivery and postpartum care rates.
Conclusions: Use of maternal health services is low among women in ethnic rural areas. ANC has important direct
and intermediate effects on subsequent use of hospital delivery and postpartum care. Improving ANC behavior
should be a priority of maternal health care reforms. Given the long travel times for these women, reforms must
also prioritize breaking down practical barriers that prevent this population from accessing care.
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Background
The use of maternal health services is integral to reducing
maternal mortality and ensuring mother and child safety
[1]. The Report on Women and Children’s Health Development in China (2011) recommends that women seek
maternal health services multiple times, including at least
one early pregnancy test, two appointments during
mid-pregnancy, two appointments during late pregnancy,
hospital delivery, and postpartum visits [2]. Numerous
studies have shown that an effective prenatal examination,
hospital delivery, and postpartum visits can reduce the incidence of maternal diseases, low birth weight, maternal
and infant mortality, and postpartum depression [3–5].
However, the use of maternal health service was delayed
or even absent in some areas of developing countries. The
research from Kenya indicated that 14% of young woman
did not attend ANC and 76% were later than recommendation [6]. More than half of pregnant women gave birth
at home in rural areas of India [7]. Increasing the use of
maternal health care services is therefore essential for improving the health of women and children in these areas.
Since the founding of the People’s Republic of China,
numerous measures have been implemented to improve
the utilization rate of maternal health services and reduce mortality. For instance, one national project aimed
at improving maternal health is focused on reducing maternal mortality and neonatal tetanus in Central and
Western China [2]. In the 2009 Chinese Health System
Reform (CHSR), the well-being of mothers and children
is recognized as an important public health issue [8],
and in recent years, maternal health services have come
to be seen as one of the nation’s essential public health
services [9]. National health statistics data show that the
utilization rate of antenatal care (ANC) services, hospital
deliveries, and postpartum visits were 52.7, 69.7, and
69.7% respectively in 1992, but by 2012 rates had increased to 95.0, 99.2, and 92.6% respectively. By 2012
the rate of maternal mortality had also dropped to 24.5/
10,000 [10]. Urban-rural gaps in care have also begun to
close; in 2013, the fifth national health service survey
data showed that the hospital delivery rate was 96.8% in
rural areas and 95.7% in urban areas [11].
While the gap in maternal health service utilization
rates between urban and rural areas has gradually narrowed at the national level, rates in many rural areas remain alarmingly low. Only 63.5% of women of
childbearing age in rural Shaanxi province attended an
initial ANC visit within the first 12 weeks of their pregnancy [12]. In another study from 2012, 93.6% of pregnant women in rural areas of Ningxia province received
antenatal care, but only 88.3% delivered their child in a
hospital and 41.5% returned for postpartum visits [13].
Inadequacies in maternal health services are even
more severe among minorities living in poor, rural
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regions. Sichuan province, located in the southwest
mountainous region of China, has 55 ethnic minorities,
of which the Yi is the largest [14]. In a 2011 study evaluating health services in rural minority areas of Sichuan
province, the rate of ANC was 65.5%, and the rate of
hospital delivery was only 33.6% [15]. A 2012 study
showed that the use of maternal health services in the Yi
community was extremely low, with a postpartum visit
rate of only 22.9% [16]. Thus, public health policy reforms in China’s poor, rural, and minority areas must remain focused on increasing the use of maternal health
services.
The main research question of the study asks what
factors were significantly correlated with the utilization
of maternal health services, and what were the associations between them. This study aims to investigate what
factors influence maternal health service use in populations with low utilization rates in Sichuan, western
China. To accomplish this goal, we surveyed 780 women
living in poor, rural, predominantly Yi communities.
Studies have indicated that age, ethnicity, educational
level, beliefs, transportation accessibility, income, pregnancy knowledge, and health service structure are all
factors associated with the use of maternal health services in rural areas [17–19]. However, the role of ANC
for hospital delivery and postpartum visits was underexplored in the previous researches. In this paper we report survey results about the relationships between
factors and outcomes by introducing a structural equation model (SEM) to analyze both direct and indirect
relationships.

Methods
Study design

This cross-sectional study was conducted in September
2014 in five nationally designated impoverished counties
in China’s western Sichuan province. These counties
were selected because the United Nations Children’s
Fund has focused their efforts on enhancing the township health centers and health outcomes of women in
these areas. This study was part of a larger project on
the use of maternal and infant health services in poor,
rural, and minority areas of western China.
Sampling methods and population

Our sample was selected from Liangshan Yi Autonomous Prefecture in Sichuan province, which is home to
the largest Yi minority community in China. In the first
stage, five nationally designated impoverished counties
previously selected by the United Nations Children’s
Fund were chosen. In the second stage, 68 towns with
township health centers capable of offering maternal
health services were identified. In the third stage, after
excluding the villages where town governments were
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located, as well as those with populations of less than
800 people, 1 village from each sample town was randomly selected, forming a wide-scale survey of 68 sample villages. The selection pool included women who
resided in the study area and had an infant between the
ages of 3 and 24 months as of September 2014. Within
each sample village, all the qualified households were involved in the survey. If participants had more than one
pregnancy and delivery over the study period, information from all pregnancies was collected. The proportion
of these woman, however, comprised less than 2% of the
total sample. Moreover, most of them had different rates
of utilization of maternal health services for different
pregnancies. In total we obtained information from 780
households. Figure 1 shows the five counties of the study
area.
Data collection

A structured questionnaire was administrated in village
households through face-to-face interviews by trained
enumerators. Questionnaires asked for the following
information:
1) Participant socioeconomic status (age, ethnicity,
educational level, parity, family fixed assets, and
occupation).
2) Perceived quality of hospital care (including the
township health center and county hospital,
hospital’s ability to provide maternal health services,
perceived evaluation of technology, equipment, staff
attitudes, and sanitation in the hospital).
3) Knowledge on maternal care (including questions
on the risk of touching animals, harms of smoking,
vaginal bleeding, bellyache, lower limb edema,
irregular fetal movement, and the necessity and
recommended number of ANC and postpartum
visits). For each question the participant answered
correctly, 1 point was added. The maximum
possible score was 8.
4) Travel time to the nearest hospital capable of
providing maternal health services. Note that this is
only one measure of geographic proximity, and
travel times cannot provide information about
availability of transportation options.
5) Utilization of maternal health services (including
ANC, hospital deliveries and postpartum visits). To
ensure the accuracy of reported hospital deliveries,
each village representative was asked to instruct
participants to offer their child’s birth certificate
(with the place of birth) before the interview.
Our questionnaire was developed for this study by experts in maternal and children health, epidemiology and
health economics (Additional file 1). Before the actual
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data collection, the questionnaire was pre-tested on 20
women from villages that were in the study area (but,
were not in villages that were eventually included in the
study). This pretesting was done to assure the clarity of
the concepts that we were studying. The reliability of
scaling variables was assessed by calculating Cronbach’s
coefficient alpha (α = 0.77), which indicates that our
measures had fairly high levels of reliability.
Setting up the model

Structural equation modeling (SEM) integrates confirmatory factor analysis and linear regression methods,
to test the rationality of a research hypothesis and reveal
both direct and indirect relationships between variables
through a path chart [20, 21]. In this study, SEM was
conducted using two latent variables: SES and perceived
quality of hospitals, and three measured variables: knowledge on maternal care, travel time to the nearest hospital, and ANC. Before setting up the model, we ran χ2
and t-tests to identify which of our input variables were
significantly correlated with the use of maternal health
services. Based on these results along with previous
studies that revealed the use of maternal health services
is impacted by participant attitudes and characteristics,
quality of health services, and physical environment
[22–25], we chose variables to set up the basic SEM
model. Some studies also revealed that ANC use is positively correlated with hospital delivery, a relationship
which was confirmed in our own results during univariate analysis [26, 27]. To further investigate the role of
ANC as an intermediate variable affecting hospital delivery and postpartum care, we also included ANC as an
input variable in our basic model (see Fig. 2). We looked
for both direct and indirect correlations between all factors in the basic model.
Statistical analysis

Statistical analysis was conducted using Stata version
14.0 (StataCorp, College Station, TX, USA) and AMOS
21.0. P values less than 0.05 were considered statistically
significant. The use of structural equation modeling
(SEM) relies on a number of underlying assumptions. In
this section, we describe these assumptions, and the
steps we took to ensure that our model adhered to these
standard specifications.
First, SEMs assume that all missing data is random rather than systematic. In our model, we used t or χ2 tests
(all P values are above 0.05) to compare women’s characteristics across those with and without missing data. We
found no statistical difference, illustrating that our missing data are random. Second, SEMs assume a sufficiently
large sample size. The literature suggests that a research
team has 5 to 10 cases per parameter, including both latent and measurable variables [28]. Following this rule,
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Fig. 1 Map of the research areas: rural ethnic areas of the Sichuan province in western China. Copyright: author’s analysis of data from the
Maternal Health Services survey, 2014

in our analysis, a minimum 255–510 observations would
be needed for the 51 parameters that we estimate. We
collected 780 sample observations, which is a larger size
that the recommended minimum. Third, SEMs assume
homogeneity. Since all women in our study identified
with the same ethnic groups and spoke the same language, we assume that our sample observations are
homogenous (or representative) of women in the target

area. Fourth, SEMs depend on correct model specification. In fact, the model we use in this study is similar to
those used in other studies, including research conducted in Nepal, Ethiopian and Kenya [27, 29, 30].
Moreover, during the process of model development, we
balanced the need for parsimony and model thoroughness. A stepwise process was performed in finding the
final model. First, a full path model including all the
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Fig. 2 Structure of the basic model and modified model. Knowledge score = knowledge score on maternal care. HD&PS utilization = utilization of
hospital delivery and postpartum visits. SES = women’s socioeconomic status; Hospital quality = perceived quality of hospital car. Travel time = the
travel time from home to the nearest hospital

assumed potential associations of variables and latent
constructs were developed (Fig. 2). Next, when the correlation coefficients had P values above 0.05 were eliminated, the model was reassessed as well as adjusted.
Finally, these steps were repeated until all of the P values
were less than 0.05 and the model’s goodness of fit index
fulfilled model evaluation standards. Fifth, SEMs assume
multivariate normality and linearity. By nature of our research design, some of the variables in our study did not
meet the standard assumptions of multivariate normality
and linearity. Fortunately, maximum likelihood estimation can be used in SEMs to handle binary response variables, which negates the need to satisfy the assumptions
of multivariate normality and linearity [31]. This is indeed what we did in our study to address these two
assumptions.
Finally, we were also concerned about content validity,
scale score reliability, and construct reliability. Usually,
content validity requires the use of recognized experts to
evaluate whether test items assess defined content and
citations of the literature [32]. The reliability of scaling
variables was assessed using Cronbach’s coefficient alpha
(α = 0.77), and is described in more detail above.

Construct validity was evaluated by the fitting the theoretical model with the study’s data. The index that measured the fit of the model is shown in Fig. 2 and
indicates high construct validity.
Multiple indicators were used to evaluate the fit of the
model, including χ2/degrees of freedom (χ2/df ), goodness of fit index (GFI), normed fit index (NFI), comparative fit index (CFI), adjusted goodness of fit index
(AGFI), root mean square residual (RMR), and root
mean square error of approximation (RMSEA) [28]. The
χ2 test has traditionally been used to evaluate the hypothesis that the relationships suggested in the model
provide a plausible explanation of the data. However, the
number of parameters and size of the sample can affect
the value, thus χ2/df can reflect a stabilized fitting effect.
Generally, a smaller χ2/df value indicates a better fit,
values ranging from 2 to 5 are recommended as good fit
indices [33]. GFI is an alternative to the χ2 test and explains the variance and covariance of the data through
the variance and covariance obtained by the model fitting. Generally, GFI values over 0.90 indicate a good fit,
but GFI is affected by the number of variables [33].
AGFI is adjusted by the model’s degrees of freedom and
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number of parameters, and values for the AGFI also
range between 0 and 1 and it is generally accepted that
values of 0.90 or greater indicate well fitting models
[34]. NFI assesses the model by comparing the χ2 value
of the model to the χ2 value of the null model. Values
for this statistic range between 0 and 1, with values
greater than 0.90 indicating a good fit [28]. CFI is a revised form of the NFI which can provide accurate analysis even when sample size is small. Values for this
statistic range between 0.0 and 1.0 with values closer to
1.0 indicating good fit [34, 35].
Ethical considerations

Prior to the start of this study, ethical approval was obtained from the Research Ethics Committee of Sichuan
University, China (registration number K2014022). Since
more than half of the participants are illiterate, oral consent with a handprint on the informed consent form was
approved by the Research Ethics Committee. In the field,
enumerators read the informed consent form including
the study’s objectives, procedures, risks, and benefits for
each participant before interviews began. All participants
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gave oral consent with a handprint on the informed consent form in the study.

Results
Twenty questionnaires that were missing information
were deemed unusable for the study and removed, giving
us an efficiency rate of 97% and a total study enrollment
of 760 women from 68 villages.
Basic situation of participants

Table 1 shows the characteristics of the participants and
their perceived quality of hospital care, related maternal
care knowledge, travel time from home to nearest hospital and use of maternal health services. The average
age of participants was 28.83 ± 6.41 years, and only
11.71% of the participants had received a junior high or
higher education level. Over 75% of the participants
were Yi minority, and less than one-third of them had
given birth to their first-born. About 90% of the participants were farmers who lived at home and possessed
fixed assets (Fixed assets were measured by possession
of water supply, television, refrigerator, air conditioner,

Table 1 Basic information and use of maternal health services among participants, Sichuan province, western China, 2014
Variables

Mean ± SD or % (No.)

Participant SES
Age (years)

28.83 ± 6.41

Junior or higher education level,%

11.71 (89)

Yi minority,%

79.73 (606)

First parity,%

24.47 (186)

Farmer or housewife,%

92.50 (703)

Fixed asset,%

89.47 (680)

Perceived quality of hospital care
Ability of THCa, yes%

71.18 (541)

Equipment of THC, good%

44.08 (335)

Techniques of THC, good%

46.45 (353)

Doctors in THC, good%

54.21 (412)

Sanitation of THC, good%

51.45 (391)

Ability of CH b, yes%

93.03 (707)

Equipment of CH, good%

43.03 (327)

Techniques of CH, good%

43.55 (331)

Doctors in CH, good%

42.24 (321)

Sanitation of CH, good%

44.74 (340)

Knowledge score

b

Travel time from home to the nearest hospital, > 1 h

4.68 ± 2.32
14.61 (111)

Maternal health service use
Antenatal care rate,%

68.94 (524)

Hospital delivery rate,%

48.29 (367)

Postpartum visit rate,%

28.42 (216)

a, township health center; b, county hospital; c, knowledge score on maternal care
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water heaters, motorcycle, car, computer, and pumping
toilet. The index was calculated by constructing a linear
index from asset ownership indicators using principal
component analysis to derive weights).
While 71.2% of participants believed their local township health center had the ability to provide maternal
health services, confidence levels in the centers’ equipment, techniques, doctors, and sanitation levels were
lower. The proportion of responses indicating township
health centers were “good” was around 50% for each of
these four aspects. Rankings of equipment, techniques,
doctors, and sanitation levels in county hospitals were
even lower, with less than 45% of respondents rating
these aspects as “good.” However, 93.0% of participants
believed that county hospitals had the ability to provide
maternal health services, which was substantially higher
than township health centers.
The average score for knowledge on maternal care was
4.68 ± 2.32. In terms of travel time to the nearest hospital, 14.6% of participants had a travel time of more
than 1 h to the closest care facility. The rate of ANC use
was 68.9%, which was the highest reported rate in comparison to the hospital delivery rate of 48.3% and postpartum visit rate of 28.4%.
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Univariate analysis for use of maternal health services

Table 2 shows univariate analysis results for factors related to the use of maternal health services. P values
lower than 0.05 were considered statistically significant.
ANC, hospital delivery, and postpartum care were all
more likely to be used by participants with the following
traits: younger age, higher education levels, Han ethnicity, first pregnancy, migrant worker, possesses fixed
family assets. Participants who believed the township
hospital center doctors had good attitudes or that the
county hospitals offered good quality of care were more
likely to use ANC services. Participants who believed the
township hospital centers and county hospitals had good
equipment, techniques and doctor attitudes were more
likely to have a hospital delivery, and participants who
believed that the equipment and techniques of the township health centers were good were more likely to schedule postpartum visits. A higher maternal care knowledge
score and shorter time between home and the nearest
hospital also increased rates of both ANC use and hospital delivery; however, these variables had no significant
correlation with rates of postpartum care. Finally, ANC
use was a positive predictor of both hospital delivery
and postpartum care.

Table 2 Univariate analysis results of use of maternal health services, Sichuan province, western China, 2014
Variables

Antenatal Care (n = 760)

Hospital Delivery (n = 760)

Postpartum visits (n = 760)

χ /t

χ /t

χ2/t

6.22**

7.68**

5.62**

2

Age (t-test)

2

More than junior high school education

36.08**

66.13**

48.01**

Han ethnicity

29.44**

115.98**

101.00**

First child

29.44**

74.68**

33.92**

Migrant worker

10.14**

13.79**

4.31*

Fixed asset score more than 0

17.04**

26.18**

14.91**

THCa can provide services: yes

1.92

0.08

1.44

Equipment of THC good

0.10

4.66*

11.08**

Techniques of THC good

0.32

1.52

3.95*

Doctors in THC good

4.81*

0.08

0.00

Sanitation of THC good

3.21

0.49

0.97

CH can provide services: yes

0.61

3.53

1.65

Equipment of CH good

12.74**

18.19**

1.72

b

Techniques of CH good

12.98**

19.50**

1.65

Doctors in CH good

9.76**

13.49**

0.20

Sanitation of CH good

12.67**

24.37**

3.38

Knowledge score (t-test)

−7.73**

−7.88**

−8.30**

Travel time to hospital < 1 h

15.15**

10.28**

1.07

Used ANC

–

94.49**

53.48**

a, township health center; b, county hospital; *P value < 0.05, **P value < 0.01
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SEM multivariate analysis for use of maternal health
services

The basic model was created based on theoretical knowledge and the research hypothesis, and was then modified by maintaining the statistically significant terms and
removing the non-significant paths. The adjusted model
had a better fit than the basic model, with the following
indicators: χ2/df = 2.06, GFI = 0.96, NFI = 0.96, CFI =
0.98, AGFI = 0.91, RMR = 0.06 and RMSEA = 0.04. Figure 2 shows both the basic and modified models along
with the evaluation indicators for each.
According to Fig. 3 and Table 3, SES, perceived
quality of hospital care, travel time from home to the
nearest hospital, and maternal care knowledge were
correlated with the use of ANC services. SES played
an essential role in the use of ANC services, with a
total effect of − 0.41, direct effect of − 0.36 and an indirect effect through maternal care knowledge score
of − 0.05 (calculated by multiplying − 0.43 and 0.12,
the correlation coefficients in the path of Fig. 3). Of
all the SES indicators, ethnicity was the strongest predictor of ANC use, (β = − 0.27; P < 0.01 in Table 4).
Perceived quality of hospital care was directly associated with ANC with an effect value of 0.10. The perceived quality of township health center equipment,
techniques, doctor attitudes, and sanitation contributed the largest to overall perceived quality of care (β
=0.09; P < 0.01 in Table 4). The time from home to
nearest hospital was negatively correlated with use of
ANC, with an effect of − 0.13. The total effect of
pregnancy knowledge score on ANC was 0.12. All
data are shown in Tables 3 and 4.
SES, travel time to the nearest hospital and ANC were
directly correlated with hospital delivery and postpartum
visit rates, while perceived quality of hospital care and
maternal health knowledge had smaller indirect correlations. The total effect of SES was − 0.81, with a direct effect of − 0.75 and an indirect effect (through ANC) of −
Table 3 Direct, indirect and total effects of dominants on use
of maternal health services, Sichuan province, western China,
2014
Variables

Total effect

Direct effect

Indirect effect

ANC

HD&PSa

ANC

HD&PS

ANC

HD&PS

SES

−0.41

−0.81

−0.36

−0.75

−0.05

−0.06

Knowledgec

0.12

0.02

0.12

–

–

0.02

b

Hospital quality

0.10

0.01

0.10

–

–

0.01

Travel timee

−0.13

− 0.11

− 0.13

− 0.09

–

− 0.02

ANC

–

0.13

–

0.13

–

–

d

a, use of hospital delivery and postpartum visits; b, women’s
socioeconomic status
c, knowledge score on maternal care; d, perceived quality of hospital
e, time from home to the nearest hospital with sufficient maternal
health services

0.06 (calculated by multiplying − 0.36 and 0.13, the correlation coefficients in the path of the Fig. 3). Ethnicity
was the most powerful predictor among the SES measures of hospital delivery and postpartum visits. The direct effect of travel time to nearest hospital was also
significant, with an effect value of − 0.09. ANC was directly associated with hospital delivery and postpartum
visit rates with an effect value of 0.13. Perceived quality
of hospital care was indirectly associated with hospital
delivery and postpartum visit services through ANC use,
with an effect value of 0.01 (calculated by multiplying
0.10 and 0.13, the correlation coefficients in the path of
the Fig. 3). There was no direct association between maternal care knowledge and hospital delivery and postpartum visit rates, but there was an indirect effect of 0.02
through ANC (calculated by multiplying 0.12 and 0.13,
the correlation coefficients in the path of Fig. 3). Figure
3, Table 3, and Table 4 show the details.
In Table 4, each latent variable in the model is broken
down into its component parts to examine their relationship with maternal health service use. Among all the
measured variables, ethnicity had the strongest correlation with use of ANC, with a correlation coefficient of
− 0.27. As for hospital delivery and postpartum visits,
educational attainment had the strongest correlation
with a correlation coefficient of − 0.36.

Discussion
Our results show the severity of maternal health care
underutilization in rural minority areas of Sichuan province, western China. We found that the rates of ANC
services, hospital deliveries, and postpartum visits in our
survey areas were 68.9, 48.3, and 28.4%, respectively.
These findings are consistent with a 2012 study of minority women in Sichuan province which reported hospital delivery rates below 50% [17]. Other studies of
maternal health care in both China and India have
shown a large utilization gap between urban and rural
regions [36, 37]. However, the rates in our study area
were notably lower than rural China region averages obtained by the 5th National Health Services Survey in
2013, which were 97.3, 96.8, and 54.3%, respectively
[10]. Low maternal care utilization rates in rural areas
indicate a critical public health problem, and identifying
the factors related to the use of maternal health services
in poor rural areas is essential to solving this problem.
Through our model, we found that all three types of maternal health care were either directly or indirectly impacted by participants’ perception of health care quality,
maternal care knowledge, SES, and travel time from home
to the nearest hospital. By examining ANC as an independent variable, we found that ANC was positively correlated
with both hospital delivery and postpartum care rates. Frequent ANC visits have also been identified as a positive
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Fig. 3 Significant regression path among dependent and independent variables in the structural equation modeling, Sichuan province, western
China, 2014. Knowledge score = knowledge score on maternal care. HD&PS utilization = utilization of hospital delivery and postpartum visits. SES
= participant socioeconomic status; Hospital Quality = perceived quality of hospital. Travel time = travel time from home to the nearest hospital;
THC = township health center. CH = county hospital; e = errors; All the P values below the 0.05

predictor of hospital delivery in rural areas of other developing countries, which may be because positive health interactions with doctors make women more inclined to
continue using maternal health services [29, 38]. Despite
this relationship, ANC has rarely been studied as an intermediate variable in maternal health care. Previous studies
have predominantly focused on factors that independently
affect the three types of maternal health service use [38–
40]. Thus ignoring ANC as an intermediate variable affecting hospital delivery and postpartum visit rates. Our research can begin to fill this gap by revealing how measures
focused on increasing the rates of ANC use can in turn increase rates of hospital delivery and postpartum care. Since
ANC use rates are highly variable and influenced by multiple factors [41, 42], studying ANC is particularly useful in
illuminating possibilities for improving maternal health care
use rates. For instance, maternal care knowledge and perceived quality of health care were not directly correlated
with the use of hospital delivery and postpartum visits;
however, by using SEM we found that these variables indirectly affect postpartum visit rates through their impact on
ANC rates.
Our findings indicate that perceived quality of health
care is an important factor contributing to whether

women use maternal health care services. This is consistent with the studies in primary health care research
and skilled delivery service research, which have shown
that understanding a population’s perceptions of quality
of medical care is critical to developing measures that
will increase the use and accessibility of primary health
care or maternity services [30, 43]. Among the aspects
of care that we asked participants to evaluate, perceptions of the township health center contributed most to
the perception of hospital quality of care. Thus efforts to
increase maternal health care use rates should focus on
improving public perception of township health services.
This could include outreach and educational measures
as well as measures to improve doctor practice and
equipment at township health centers.
Low pregnancy knowledge was also related to lower use
rates of maternal health care [44]. The use of maternal
health services was increased with an increase in health
knowledge level. This indicates that education about maternal health care has the potential to increase use rates. Our
study also revealed that pregnancy knowledge was lower
among participants who had inferior SES, indicating that
effective maternal health education programs should be designed to target women of this demographic.
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Table 4 Relationship of the measured indicators, latent
variables with use of maternal health services, Sichuan province,
western China, 2014
Variables

Standardized regression coefficients

SESb
Age

ANC

HD&PSa

0.37

0.66

−0.18 = 0.43 ×-0.43

0.28 = − 0.43 × 0.66

Ethnic

−0.27 = 0.63 ×-0.43

0.42 = 0.63 × 0.66

Education

0.23 = −0.54 ×-0.43

−0.36 = − 0.54 × 0.66

Parity

0.17 = − 0.39 ×-0.43 −0.26 = − 0.39 × 0.66

Occupation

0.09 = 0.22 ×-0.43

0.15 = 0.22 × 0.66

Fixed assets

−0.11 = 0.25 ×-0.43

0.17 = 0.25 × 0.66

Perceived quality of hospital 0.10
0.02 = 0.22 × 0.10

–

Equipment of THC

0.09 = 0.87 × 0.10

–

Technique of THC

0.09 = 0.90 × 0.10

–

Doctor’s attitude of THC

0.09 = 0.91 × 0.10

–

Sanitation of THC

0.09 = 0.91 × 0.10

–

Ability of CHd

0.01 = 0.05 × 0.10

–

Equipment of CH

0.02 = 0.21 × 0.10

–

Technique of CH

0.02 = 0.22 × 0.10

–

Doctor’s attitude of CH

0.02 = 0.24 × 0.10

–

Sanitation of CH

0.02 = 0.23 × 0.10

–

Travel time

−0.13

−0.09

Knowledgef

0.12

–

ANC

–

0.13

e

advance for ANC or postpartum care than for hospital deliveries. For the many women in our survey who travel to
the hospital by foot, transportation is also more difficult for
hospital deliveries or postpartum visits, since women who
are about to give birth or who need to carry an infant will
be less physically able to travel long distances by foot. Thus,
comprehensive solutions to underutilization of maternal
health care also need to consider transportation concerns
that may be rather unique to rural women seeking maternal
health care. This might include solutions such as expanded
public transportation or public transportation with flexible
times, mobile midwives equipped with their own transportation tools, or town-based accommodation prior to birth.

–

Ability of THC

c
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a, use of hospital delivery and postpartum service; b, women’s social
economic status
c, township health center; d, county hospital; e, time from home to the
nearest hospital
f, knowledge score on maternal care

The results of this study also indicated that travel time
from home to the nearest hospital is an important factor
for all three types of maternal health services, which was
the same barrier in other rural areas of developing counties [22, 45]. The tough and mountainous environment
of the rural areas in our study as well as lack of transportation options remain a barrier for women seeking
maternal health services. Geographic accessibility should
thus be a focus in efforts to increase maternal health services use in poor, rural minority regions of western
China. Such efforts could include expanding transportation options, increasing the number of care centers, or
implementing mobile clinics.
Geographic accessibility also may differ for a single participant depending on the circumstance. As noted above,
our variable of travel time does not account for availability
of transportation, and it is worth noting that transportation
options may be different for women considering ANC, hospital deliveries, or postpartum care. For instance, public
transportation or carpools are much easier to schedule in

Limitations

Since we conducted the survey in the areas with the
township health centers to provide maternal care services, the areas without the capability of providing maternal care services had not been explored. The attitude
about use of maternal health services from surrounding
population that may be an encouraging environment factor was not included in our survey. Despite the limitations, the study has shed the light on the effect of ANC
for promoting the whole utilization of maternal care services among the rural Yi minority areas.
Conclusions

Improving ANC behavior should be a priority of maternal
health care reforms in poor, rural Yi minority regions in
western China, since ANC is an intermediate variable that
can in turn affect other types of maternal care. Maternal
health care use rates can be increased through pregnancy
education programs targeted toward women with lower
pregnancy knowledge, and through enhancing the services
provided by township health centers. However, given the
long travel times and few transportation tools available to
the women in our study, increasing ANC rates and pregnancy knowledge are likely necessary but insufficient
methods to increase maternal health care usage overall.
Lack of physical accessibility to medical services is also a
large barrier to maternal health care access and improving
accessibility should be a focus of reforms.

Additional file
Additional file 1: Questionnaire for the maternal health services survey.
The questionnaire is divided into four parts: (1) The basic information of
women; (2) Perceived quality of health care and travel time to the
nearest hospital; (3) Women’s knowledge on maternal care; (4) Utilization
of maternal health services. (DOCX 19 kb)

Abbreviations
ANC: Antenatal care; CH: County hospital; HD&PS utilization: Hospital delivery
and postpartum visits; SEM: Structural equation modeling; SES: Social
economic status; THC: Township health center

Wu et al. BMC Health Services Research

(2019) 19:179

Acknowledgments
The authors would like to acknowledge the Chine Medical Board and
Sichuan University for providing funding to conduct this work.

Page 11 of 12

6.

7.
Funding
The study was financed by the grant China Medical Board (Grant Number:
12–118), and funded by Sichuan University (Grant Number: skqy201537). The
funders did not play a role in the design of the study and collection,
analysis, interpretation of data and in writing the manuscript.
Availability of data and materials
The datasets analyzed during the current study are available from the
corresponding author on reasonable request. The corresponding author is
Professor Huan Zhou whose email address is zhouhuan@scu.edu.cn. A clear
and reasonable email can find the data supporting our findings.

8.

9.

10.
11.

Authors’ contributions
The following authors provided and developed valuable insights on the
study: YJW collected and analyzed the data, interpreted the results, and
drafted the article. HZ developed the study concept and design, collected
and analyzed the data, and drafted the article. QZW and MC collected and
analyzed the data. AM and SR helped design the study and interpret results.
All authors have read and approved the manuscript.

12.

Ethics approval and consent to participate
Prior to the start of this study, ethical approval was obtained from the
Research Ethics Committee of Sichuan University, China (registration number
K2014022). Since more than half of the participants are illiterate, oral consent
with a handprint on the informed consent form was approved by the
Research Ethics Committee. Participants received detailed explanations of
the study’s objectives, procedures, risks, and benefits before interviews
began. Participation in the survey was completely voluntary and the
respondents were informed that they had the right to refuse to answer any
questions or stop the interview at any point. All participants gave oral
consent with a handprint on the informed consent form prior to
participating in the study.

15.

Consent for publication
Not applicable.

19.

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

Publisher’s Note

13.

14.

16.

17.

18.

20.
21.
22.

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
23.
Author details
1
Department of Health and Social Behavior Science, West China School of
Public Health, Sichuan University, No.16, section 3, South Renmin Road,
Chengdu City, Sichuan Province 610041, People’s Republic of China. 2The
Freeman Spogli Institute for International Studies, Stanford University,
Stanford, CA, USA.

24.
25.
26.

Received: 6 December 2017 Accepted: 7 March 2019
27.
References
1. World Health. Report 2005: make every mother and child count. Geneva:
World Health Organization. https://www.who.int/whr/2005/en/. Accessed 3
Oct 2017.
2. Ministry of Health, People’s republic of China, report on women and
children’ health in Chin (2011). http://www.gov.cn/gzdt/2011-09/21/
content_1952953.htm. Accessed 3 Oct 2017.
3. Raatikainen K, Heiskanen N. Under-attending free antenatal care is associated
with adverse pregnancy outcomes. BMC Public Health. 2007;7:268.
4. Graham WJ, Bell JS. Can skilled attendance at delivery re- duce maternal
mortality in developing countries? Safe Mother Strateg. 2001;130(2):281–9.
5. Shaw E, Levitt C, et al. Systematic review of the literature on postpartum
care: effectiveness of postpartum support to improve maternal parenting,
mental health, quality of life, and physical health. Birth. 2006;33:210–20.

28.
29.

30.

31.
32.

Ochako R, Fotso JC, Ikamari L, et al. Utilization of maternal health services
among young women in Kenya: insights from the Kenya demographic and
health survey. BMC Pregnancy Childbirth. 2011;11(1):1.
Navaneetham K, Dharmalingam A. Utilization of maternal health care
services in southern India. Soc Sci Med. 2002;55(10):1849–69.
General Office of the State Council, Medical and health system five key
reform of the 2009 work arrangements. 2009; http://www.gov.cn/zwgk/
2009-07/23/content_1372946.htm. Accessed 10 Oct 2017.
National Health and Family Planning Commission, National basic public
health service standard, the third edition. 2017. http://www.nbphsp.org.cn/
jbgw/zcfg/20170414/888.html. Accessed 10 Oct 2017.
National Health and Family Planning Commission, China Health Statistics Yearbook
2013. 2013; http://www.nhfpc.gov.cn/zwgkzt/tjnj/list.shtml. Accessed Oct 2017.
National Health and Family Planning Commission, The Fifth National Health
Service Survey Report. 2013; http://www.nhfpc.gov.cn/mohwsbwstjxxzx/
s8211/list.shtml. Accessed 10 Oct 2017.
Zhonghai Z, Yue C, et al. Study on structural equation model of influencing
factors of prenatal examination of rural women of childbearing age in
Shaanxi province. Chin J Public Health. 2015;31:268–72.
Xiaojuan S, Lulu S, et al. Investigation on health care and maternal delivery
of rural women of childbearing age in Pengyang County, Ningxia. Chin J
Matern Child Health Care. 2017;2:359–61.
National Bureau of Statistics of the People’s Republic of China. The sixth census
data in China. 2010. http://www.stats.gov.cn/tjsj/pcsj. Accessed Oct 10 2017.
Yinzhi C. The status and influencing factors of maternal and child health in
western minority areas of Sichuan: Doctoral dissertation, Chongqing
Medical University; 2014. http://cdmd.cnki.com.cn/Article/CDMD-106311014412216.htm.
Yuju W, Gang H, et al. Study on maternal and child health care behavior of
poor rural women in Yi nationality based on rational behavior theory. Chin
J Prev Med. 2015;8:710–5.
Harris A, Zhou Y, Liao H. Challenges to maternal health care utilization
among ethnic minority women in a resource-poor region of Sichuan
Province, China. Health Policy Plan. 2010;25:311–8.
Song P, Kang C, Theodoratou E. Barriers to hospital deliveries among ethnic
minority women with religious beliefs in China: a descriptive study using
interviews and survey data. Int J Environ Res Public Health. 2016;13:815.
Liu X, Zhou X, Yan H. Use of maternal healthcare services in 10 provinces of
rural western China. Int J Gynecol Obstet. 2011;114:260–4.
Kline RB. Principles and practice of structural equation modeling. 3rd ed.
New York: Guilford Press; 2010.
Asparouhov T, Muthén B. Exploratory structural equation modeling. Struct
Equ Model. 2009;16:397–438.
Gabrysch S, Cousens S. The influence of distance and level of care on
delivery place in rural Zambia: a study of linked national data in a
geographic information system. PLoS Med. 2011;8(1):e1000394.
Babalola S, Fatusi A. Determinants of use of maternal health services in
Nigeria-looking beyond individual and household factors. BMC Pregnancy
Childbirth. 2009;9:43.
Griffiths P, Stephenson R. Understanding users’ perspectives of barriers to
maternal health care use in Maharashtra, India. J Biosoc Sci. 2001;33(3):339–59.
Ensor T, Cooper S. Overcoming barriers to health service access: influencing
the demand side. Health Policy Plan. 2004;19(2):69–79.
Mengesha ZB, Biks GA, Ayele TA. Determinants of skilled attendance for
delivery in Northwest Ethiopia: a community based nested case control
study. BMC Public Health. 2013;13(1):1–6.
Bhatta DN, Aryal UR. Paternal factors and inequity associated with access to
maternal health care service utilization in Nepal: a community based crosssectional study. PLoS One. 2015;10(6):e0130380.
Kline RB. Principles and practice of structural equation modeling. New York:
Guilford publications; 2015.
Kawakatsu Y, Sugishita T, Oruenjo K, et al. Determinants of health facility
utilization for childbirth in rural western Kenya: cross-sectional study. BMC
Pregnancy Childbirth. 2014;14:265.
Fisseha G, Berhane Y, Worku A, et al. Distance from health facility and
mothers’ perception of quality related to skilled delivery service utilization in
northern Ethiopia. Int J Women's Health. 2017;9:749–56.
Finney SJ, DiStefano C. Non-normal and categorical data in structural
equation modeling. Struct Equ Model. 2006;10(6):269–314.
Wynd CA, Schmidt B, Schaefer MA. Two quantitative approaches for
estimating content validity. West J Nurs Res. 2003;25(5):508–18.

Wu et al. BMC Health Services Research

(2019) 19:179

33. Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equ Model
Multidiscip J. 1999;6(1):1–55.
34. Sharma S, Mukherjee S, Kumar A, et al. A simulation study to investigate the
use of cutoff values for assessing model fit in covariance structure models. J
Bus Res. 2005;58(7):935–43.
35. Hooper D, Coughlan J, Mullen R. Structural equation modelling: guidelines
for determining model fit. Electron J Bus Res Methods. 2008;6(1):53–60.
36. Tang M, Wang D, Hu H. Regional differences of maternal health care
utilization in China. Asia Pac J Public Health. 2013;27(2):1389–97.
37. Singh PK, Kumar C, Rai RK. Factors associated with maternal healthcare
services utilization in nine high focus states in India: a multilevel analysis
based on 14 385 communities in 292 districts. Health Policy Plan. 2014;29(5):
542–59.
38. Asseffa NA, Bukola F. Determinants of use of health facility for childbirth in
rural Hadiya zone, southern Ethiopia. BMC Pregnancy Childbirth. 2016;16:355.
39. Shah R, Rehfuess EA, Maskey MK, et al. Factors affecting institutional delivery
in rural Chitwan district of Nepal: a community-based cross-sectional study.
BMC Pregnancy Childbirth. 2015;15:27.
40. Jackson R, Tesfay FH. Health extension Workers’ and Mothers’ attitudes to
maternal health service utilization and acceptance in Adwa Woreda, Tigray
region, Ethiopia. PLoS One. 2016;11(3):e0150747.
41. Guliani H, Sepehri A, Serieux J. Determinants of prenatal care use: evidence
from 32 low-income countries across Asia, sub-Saharan Africa and Latin
America. Health Policy Plan. 2013;29(5):589–602.
42. Fishbein M, Manfredo MJ. A theory of behavior change. Influencing Hum
Behav. 1992;24(1):29–50.
43. Baltussen R, Yé Y. Perceived quality of care of primary health care services in
Burkina Faso. Health Policy Plan. 2002;17(1):42–8.
44. Patra S, Arokiasamy P, Goli S. Relevance of health knowledge in reporting
maternal health complications and use of maternal health care in India.
Health Care Women Int. 2016;37(5):531–49.
45. Basu G, Ballard M, Griffiths T, et al. Remoteness and maternal and child
health service utilization in rural Liberia: a population-based survey. J Glob
Health. 2015;5(2):020401.

Page 12 of 12

