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Disparities and determinants of maternal oy

health services utilization among women
in poverty-stricken rural areas of China:
a cross-sectional study
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Abstract

Background Reducing maternal mortality ratio (MMR) has been a worldwide public health challenge for a long
time. Utilization of maternal health services including antenatal care (ANC), institutional delivery (ID), and postnatal
care (PNC) is vital to prevent maternal mortality. China has made significant improvements in maternal health during
the past 30 years, however, disparities in maternal health service utilization still exist among regions and the western
rural areas had the lowest utilization rate. This study aims to assess the inequality and determinants of maternal health
service utilization in western poverty-stricken rural areas based on Anderson’s Behavioral Model of Health Service Use
and provide evidence-based suggestions to improve equity and coverage of maternal service utilization in China.

Methods A cross-sectional study was conducted in Gansu and Yunnan Province, Western China using primary data
(n=996) collected by the research team. A multistage, judgment, quota sampling procedure was employed to select
the participants of the survey. Trained local health staff formed an interview team to help respondents answer a struc-
tured, pre-tested questionnaire designed based on Anderson’s model. Data collected through interviews were used
for descriptive analysis, range analysis, and univariate and multivariate binary logistic analysis to identify influencing
factors of 54+ ANC, 8+ ANC, ID, and 2 4+ PNC utilization.

Results Place of residence, age, education level, annual income, and health education during ANC were influencing
factors of 5+ ANC; place of residence, education level, per capita household income, conditional cash transfer (CCT)
participation, and distance to health facilities were influencing factors of 8 + ANC; place of residence, education level,
and availability of financial incentive programs were influencing factors of ID; number of children, health education
during ANC, CCT projects participation, and self-rated health status were influencing factors of 2 +PNC.

Conclusions Inequalities in maternal service utilization exist between Yunnan and Gansu provinces. This study shows
a strong association between both predisposing and enabling factors and maternal services utilization. Predisposing
factors such as place of residence, education level, and number of children, enabling factors such as CCT participation,
annual income, health education during ANC, and distance to health facilities along with need factor self-rated health
status all contribute to maternal services utilization.
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to improve women'’s health literacy.

Institutional delivery, Postnatal care

We conclude that many factors influence maternal service utilization and interventions targeted at various levels
should be considered. Therefore, we suggest more health resources should be invested in underutilized areas, finan-
cial incentive projects targeting pregnant women should be implemented, and health education should be provided

Keywords Maternal health services utilization, Andersen’s Behavioral Model of Health Services Use, Antenatal care,

Background
Global context
Every 2 min in 2017, a woman died of causes relating to
pregnancy or childbirth [1, 2]. Reducing the maternal
mortality rate has been a worldwide public health chal-
lenge for a long time and was written in the Sustainable
Development Goals (SDGs) in 2015 [3]. SDG target 3.1
aimed to reduce MMR to less than 70 per 100,000 live
births by 2030, which is hard to achieve without qual-
ity antenatal care (ANC), institutional delivery (ID), and
postnatal care (PNC). Studies have proved that adequate
utilization of maternal health services is vital to pre-
vent complications during pregnancy and childbirth
[4]. ANC visits help detect the risks and complications
during pregnancy and promote health education, nutri-
tional consumption, and institutional delivery. The risk
of a woman who doesn’t receive any ANC visit dying
from pregnancy-related causes is 61 times higher than
a woman who receives at least 8 ANC visits [5]. Institu-
tional delivery with skilled birth attendance and timely
PNC is also advocated by the WHO to manage emergen-
cies and protect women’s and newborns’ lives. Compared
with 2000, more women in 2021 had access to ANC ser-
vices, where 88.31% of women in the world received at
least 1 ANC visit during their pregnancy [6]. However,
only 66.29% of women in the world received over 4 ANC
visits during their pregnancy, only 79.19% of women
were able to deliver their babies in health facilities, and
only 68.60% of women received PNC in 2021 [6].
According to the WHO, about 99% of maternal mor-
tality happened in developing countries [2]. The risk of
a woman dying from pregnancy and childbirth-related
causes is 33 times higher in a developing country than in
a developed country [7]. Maternal mortality is more likely
to happen in rural and poverty-stricken areas. Dispari-
ties in not only maternal mortality rate, but also maternal
service utilization existed between developed countries
and developing countries, and between urban and rural
areas, which hinders the improvement of overall mater-
nal health [8, 9]. In developed countries like the US and
UK, over 90% of the women received at least 4 ANC vis-
its as early as 2010, however, countries like Afghanistan
and Bangladesh still struggled under 50% in 2021 [6].
Studies found that the “resource-rich” population (urban

and rich residents) used significantly more maternal care
services compared with the “resource-poor” population
(rural and poor residents) [9-11].

China context

Following the formulation of Law of the People’s
Republic of China on Maternal and Infant Health Care
in 1995, improving maternal and child health has been
a public health priority. In 2009, maternal health ser-
vices were included in the Basic Public Health Service
(BPHS) project, aiming to reduce service utilization
gaps between resource-rich and resource-poor popu-
lations, and among regions. With BPHS, all pregnant
women can receive 5 free ANC visits and 2 free PNC
visits [12]. By collaborating with UNICEF, China was
able to launch a conditional cash transfer (CCT) pro-
ject on maternal services for poor women living in
remote areas from 2011 to 2020 [13]. Women partici-
pating in CCT got cash rewards after receiving ANC
and PNC visits and delivering in health facilities. As
a result of all these projects and efforts, China made
big progress in reducing maternal mortality, improv-
ing maternal health, and promoting maternal health
service utilization. The maternal mortality rate
dropped from 88.8 per 100,000 live births in 1992 to
16.9 per 100,000 live births in 2020 [14]. Compared
with 1992, in 2020, the proportion of women receiv-
ing at least 1 ANC visit increased from 69.7% to 97.4%,
the proportion of women delivering in a health facil-
ity increased from 57.7% to 99.9%, and the proportion
of women receiving PNC visit increased from 69.7%
to 95.5% [15]. However, inequality and underutiliza-
tion of health services still happen in some regions. In
2018, the 5+ ANC rate (percentage of women receiv-
ing at least 5 ANC visits) in western urban areas was
only 74.7% [15]. Studies in China (2020,2016) revealed
that the probability of a woman living in an urban area
receiving at least 5 ANC visits was 22.3% higher than
that who live in a rural area [16], and they are 1.34
times more likely to receive PNC visits [17]. Another
study in 2022 found that the higher the annual per-
sonal income, the higher the institutional delivery rate
[18]. Most studies on maternal health in China focus
on quantifying the improvements in maternal health
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over time, evaluating the health outcome of different
health intervention policies, and accessing disparities
in service utilization among regions [19-25]. Only
a few studies try to find out the associated factors of
maternal service utilization [26-28].

Conceptual framework
Behavioral Model of Health Services Use developed by
R.M. Andersen has been widely used by researchers to
identify determinants of health service utilization. In
the original model, Andersen defined three primary
determinants of health services use: predisposing fac-
tors including socio-demographic characteristics of
the population, enabling resources such as income and
access to care, and perceived need factors [29]. The
model was later updated to an advanced version with
distinguishes between contextual factors and individ-
ual factors [30]. For a better understanding, the model
related to the present study is illustrated in Fig. 1.
Using Anderson’s model has the advantage of consid-
ering a wide range of characteristics that may influence
health service use. To the best of our knowledge, only
a few studies applied this framework to maternal ser-
vices use [31-34]. Furthermore, studies using Ander-
son’s model to identify influencing factors of maternal
health service utilization in China were lacking. To
address this research gap, the present study was con-
ducted to explore different predisposing, enabling, and
need factors associated with maternal health service
utilization in poverty-stricken rural areas in China to
provide evidence-based information that helps provide
ideas to improve equity and coverage on maternal ser-
vice utilization.
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Methods

Data source

This study was conducted in Gansu and Yunnan Prov-
ince in China from September 2021 to March 2022. Both
provinces are located in the west of China, where women
in rural areas had a relatively low maternal health service
utilization rate in 2018 [15]. Both provinces were on the
list of the top 5 provinces in China with the largest num-
ber of impoverished counties [35]. At the same time, 5
counties from each province were chosen to participate
in UNICEF’s pilot CCT project from 2011 to 2020.

Study design and sampling

A cross-sectional study was conducted using a multi-
stage, judgment, quota sampling procedure to select the
participants of the study. In the first stage, two coun-
ties were selected in each province based on their pov-
erty level (one country-level and one provincial-level
county). In the second stage, two towns (one enrolled in
CCT project and one didn’t) were selected in each county
randomly. In the third stage, five villages were selected
in each town based on country doctors’ recommenda-
tions. In each village, 30 women who delivered babies
from 2011 to 2020 were selected based on convenience
sampling strategy to answer surveys. In total, 996 women
conducted surveys with a response rate of 83%.

Data collection tools and procedures

Trained local health staff formed an interview team to
help respondents answer a structured, pre-tested ques-
tionnaire designed based on Anderson’s model of health
service utilization to collect information on respondents’
socio-demographic characteristics, economic condi-
tions, and maternal health service utilization status. Data

Institutional Delivery

Maternal Services Utilization

At least 8 antenatal care visits

At least 2 postnatal care visits

Predisposing Factors Enabling Factors

Individual Characteristics

-education level >

-number of children
Contextual Characteristics
-place of residence

Individual Characteristics

-age -per capital household income
-health education during ANC >

Contextual Characteristics
-distance to a health facility
-CCT project participation

Need Factors
Individual Characteristics
-self-rated health status

-health service satisfaction

Fig. 1 Behavioral model of health service use including predisposing, enabling, and need factors
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collectors were given a one-day training about the aim of
the study and went through the questionnaire question
by question before the actual work. A half-day survey
activity were held in each village under research team’s
supervision to avoid bias. Invitation messages were sent
to all women that delivered babies from 2011 to 2020
to join the activity, the first 30 women that came to the
activity were selected to participate in the survey.

Outcome variables

Both WHO and National Health Commission (NHC)
provide guidelines for a list of maternal services that need
to be consumed during a woman’s pregnancy period. The
present study used 4 variables on the utilization of mater-
nal services for the analysis described as follows:

54+ ANC Visits: The Chinese government required
at least 5 antenatal visits for a pregnant woman dur-
ing her pregnancy. The variable was converted into
a binary variable (0=1less than 8 ANC visits, 1=at
least 8 ANC visits).

8+ ANC Visits: WHO suggested at least 8 antenatal
visits for a pregnant woman to minimize pregnancy-
related health risks [36]. The variable was converted
into a binary variable (0=less than 8 ANC visits,
1=at least 8 ANC visits).

Institutional Delivery (ID): Women are recom-
mended to deliver their babies in a qualified health
institution under the supervision of skilled birth
attendances. The variable was converted into a
binary variable (0 =home delivery, 1 =birth delivery
in a qualified health institution).

2+ PNC: BPHS provided 2 post-natal checkups free
to women within 42 days after live birth and the first
checkup was recommended to be done within 24 h
which was the same as the WHO recommendation
[12, 36]. The variable was converted into a binary
variable (0=less than 2 PNC checkups, 1 =at least 2
PNC checkups).

Independent variables
Altogether 10 variables were selected and divided into
predisposing, enabling, and need factors.

Predisposing factors

Place of residence (Gansu, Yunnan); age (<25,
26-30, >30); education level (primary school or lower,
junior high school, senior high school or higher); number
of children (1, 2, 3 or more).
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Enabling factors

Per capita household income (<4000 yuan,>4000
yuan), 4000 yuan is the extreme poverty line set by the
Chinese government in 2020 [37]; distance to health
facility (<2, 2—4, 4-6,>6 km); health education during
ANC visits (yes, no); CCT participation (yes, no).

Need factors
Perceived health needs (low, medium, high); health ser-
vice satisfaction (low, medium, high).

Data processing and analysis

Computer software SPSS526.0 was used to analyze data.
Descriptive analysis was performed at first to describe
the frequency and percentage of independent vari-
ables. Range method was used to assess the dispari-
ties of different maternal service utilizations based on
respondents’ socioeconomic status. Then univariable
logistic regression was used to find out the relationship
between study variables and outcome variables. Mul-
tivariable logistic regression analysis was performed
afterward to explore determinants of 5+ ANC visits,
8+ ANC visits, ID, and PNC utilizations. All independ-
ent variables with p values smaller than 0.2 in univari-
able analysis were included in multivariable models.
Odds ratios (OR) with 95% confidence intervals (ClIs)
were computed.

Results

Characteristics of the respondents

Table 1 presents the characteristics of respondents
based on predisposing, enabling, and need factors. For
predisposing factors, nearly 41% of the respondents
lived in Gansu province and 59% lived in Yunnan prov-
ince. About 23% of the respondents were under 26 years
old, 35% were aged 26—30, and 42% were over 30 years
old. Only 19% finished senior high school education or
higher. Over 55% of respondents had two children. As
for enabling factors, about 57% of respondents had a
per capita household income of over 4000 yuan. Over
45% of respondents lived over 6 km away from a health
facility. About 92% of respondents were health edu-
cated during ANC visits and about 52% of respondents
received cash rewards sponsored by CCT after com-
pleting ANC, ID and PNC visits. As for need factors,
over 64% had high self-rated scores, and over 84% were
highly satisfied with the health services they received.

Respondent’s characteristics and maternal health service
utilization

Respondent’s characteristics and maternal health
service utilization are presented in Table 2. As for
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Table 1 Respondent's characteristics divided into predisposing,
enabling, and need factors

Background Case(n) Percent
Characteristics
Predisposing Factors
Place of residence
Gansu 406 40.80
Yunnan 590 59.20
Age
<25 227 22.79
26-30 352 35.34
>30 417 41.87
Education Level
Primary school or 382 38.35
below
Junior high 423 4247
school
Senior high 191 19.18
school or above
Number of children
1 183 18.37
2 553 55.52
>3 260 26.10
Enabling factors
Per capita household income (yuan)
<4000 430 43.17
>4000 566 56.83
Distance to health facility (km)
<2 127 12.75
2-4 147 14.76
4-6 265 26.61
>6 457 45.88
Health education during ANC
No 80 8.03
Yes 916 91.97
CCT participation
No 476 47.79
Yes 520 52.21
Need Factors
Self-rated health status
Low 74 743
Medium 283 2841
High 639 64.16
Health service satisfaction
Low 26 261
Medium 132 13.25
High 838 84.14
Total 996 100

predisposing factors, respondents who lived in Yun-
nan province had higher utilization of maternal health
services besides ID. Respondents aged 26—30 reported
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higher utilization in 5+ ANC, ID and 2+ PNC. Educa-
tion level was positively associated with health service
utilization. Number of children was negatively associ-
ated with health service utilization. As for enabling fac-
tors, respondents with over 4000 yuan annual income
or received health education reported higher utilization
rates. CCT participation was positively associated with
8+ ANC, ID and 2+PNC. Regarding need factors,
respondents with high satisfaction with health services
reported higher utilization in 5+ ANC, 8+ ANC and
2+ PNC. More details are presented in the table.

Disparities of maternal service utilization based

on socioeconomic characteristics

By calculating risk difference(RD) and relative risk(RR)
of maternal service utilization percentage (detailed for-
mulation are listed below), disparities in maternal service
utilization exsisted among women with different socio-
economic backgrounds.

R1 = utilization rate in the group with highest socioeconomic status

R2 = utilization rate in the group with lowest socioeconomic status (reference group)

R1
RD =R1 —R2; RR= —
R2

If RD=0 and RR=1, there was no gap among different
socioeconomic groups; if RD<0 and RR<1, the utiliza-
tion of maternal services was biased towards women with
lower socio-economic conditions; if RD>0 and RR>1,
the utilization of health services is biased towards women
with higher socioeconomic conditions.

Result of range analysis (Table 3) showed that the RD
of utilizing 5+ ANC, 84+ ANC, ID and 2+PNC among
different education groups were all larger than 0, and its
RR were 1.29, 3.18, 1.08 and 1.10, which indicated that
women completed high school or above were more likely
to utilize maternal services. RD of utilizing 5+ ANC,
8+ANC, ID and 2+4PNC between different annual
income group were all larger than 0, and its RR were 1.10,
1.41, 1.03 and 1.03, which indicated that women with
an annual income above the national poverty line were
more likely to utilize maternal services. Through hori-
zontal comparison, it was found that the biggest disparity
existed in the utilization of 8 + ANC visits. Through ver-
tical comparison, it was found that disparities among dif-
ferent educational groups were larger than those between
income groups.

Determinants of 54 ANC utilization
In univariate logistic regression results (Table 4), living in
Yunnan or completing middle school or above indicated
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Table 2 Percentage of respondents who utilized maternal health services based on background characteristics
Background Characteristics 54 ANC (n) 8-+ ANC (n) ID (n) 2+PNC (n)
Predisposing Factors
Place of residence
Gansu 70.94(288) 15.00(61) 95.07(386) 90.39(367)
Yunnan 95.76(565) 46.30(273) 92.03(543) 95.93(566)
Age
<25 85.90(195) 31.28(71) 92.07(209) 93.83(213)
26-30 90.34(318) 33.24(117) 95.74(337) 94.32(332)
>30 81.53(340) 35.01(146) 91.85(383) 93.05(388)
Education
Primary school or below 73.82(282) 19.60(75) 90.58(346) 89.53(342)
Junior high school 91.96(389) 33.10(140) 93.62(396) 95.27(403)
Senior high school or above 95.29(182) 62.30(119) 97.91(187) 98.43(188)
Number of children
1 91.80(168) 42.62(78) 92.35(169) 98.36(180)
2 87.88(486) 37.97(210) 94.94(525) 94.39(522)
>3 76.54(199) 17.69(46) 90.38(235) 88.85(231)
Enabling factors
Per capita household income (yuan)
<4000 79.71(220) 27.21(117) 91.63(394) 91.86(395)
>4000 87.92(633) 38.34(217) 94.52(535) 95.05(538)
Distance to health facility (km)
<2 85.83(109) 15.75(20) 96.06(122) 94.49(120)
2-4 82.99(122) 30.61(45) 93.20(137) 89.80(132)
4-6 80.75(214) 20.00(53) 92.83(246) 88.30(234)
>6 89.28(408) 47.26(216) 92.79(424) 97.81(447)
Health education during ANC
No 57.50(46) 22.50(18) 91.25(73) 68.75(55)
Yes 88.10(807) 34.50(316) 93.45(856) 95.85(878)
CCT project
No 86.76(413) 28.40(135) 87.39 (416) 90.13(429)
Yes 84.62(440) 38.30(199) 98.65(513) 96.92(504)
Need Factor
Self-rated health status
Low 91.08(60) 25.70(19) 91.89(68) 94.59(70)
Medium 83.04(235) 37.80(107) 92.23(261) 87.99(249)
High 87.32(558) 32.60(208) 93.90(600) 96.09(614)
Health service satisfaction
Low 76.92(20) 11.50(3) 96.15(25) 92.31(24)
Medium 78.79(104) 31.10(41) 92.42(122) 80.30(106)
High 86.99(729) 34.60(290) 93.32(782) 95.82(803)
Total 70.94(288) 33.53(334) 93.27(929) 93.67(933)

a higher possibility of 5+ ANC use. Having over 3 chil-
dren was associated with a reduced chance of 5+ANC
use. As for enabling factors, over 4000 yuan annual
income and receiving health education were associated
with a higher possibility of 5+ ANC use. Need factors
had no significant influence on 5+ ANC use.

Study variables with p values smaller than 0.2 in uni-
variate analysis were included in multivariate regres-
sion analysis (Table 4). Women living in Yunnan, aged
26-30, and completing junior high school or above
had a larger chance of using 5+ ANC use. For enabling
factors, over 4000 yuan annual income and receiving
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Table 3 Disparities of health service utilization based on
socioeconomic characteristics

Socio-economic characteristics 5+ANC 8-+ANC ID 2+PNC
Education
Primary school or below (%)® 73.82 19.60 90.58 89.53
Junior high school (%) 91.96 33.10 9362 9527
Senior high school or above 95.29 62.30 9791 9843

(%)

RD (%) 2147 42.7 733 89
RR 1.29 3.18 1.08 1.10
Per capita household income (yuan)
<4000(9%)® 7971 2721 9163 91.86
>4000(%) 87.92 38.34 9452 95.05
RD (%) 8.21 11.13 289 3.9
RR 1.10 1.41 103 1.03

® s the reference category

health education during ANC were positive determi-
nants of 5+ ANC use.

Determinants of 8 + ANC utilization
In univariate logistic regression results (Table 5), living in
Yunnan or completing middle school or above indicated a
higher possibility of 8 4+ ANC use. Having over 3 children
was associated with a reduced chance of 8+ ANC use. As
for enabling factors, over 4000 yuan annual income, receiv-
ing health education, participating in the CCT project, or
living 2—4 km or over 6 km away from a health facility
were associated with a higher possibility of 8 +ANC use.
Need factors had no significant influence on 8 + ANC use.
Study variables with p values smaller than 0.2 in uni-
variate analysis were included in multivariate regression
analysis (Table 5). Women living in Yunnan and com-
pleting senior high school had a larger chance of using
8+ ANC. For enabling factors, over 4000 yuan annual
income, receiving health education, participating in the
CCT project, and living over 6 km away from a health
facility were positive determinants of 8 + ANC use.

Determinants of ID utilization

In univariate logistic regression results (Table 6), com-
pleted senior school indicated a higher possibility of ID
use. As for enabling factors, participating in CCT the
project indicated a higher possibility of ID use. Need fac-
tors had no significant influence on ID use.

In multivariate regression analysis results (Table 6),
the chance of using ID increased significantly when
completed senior high school and participated in CCT
project.
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Determinants of 24 PNC utilization

In univariate logistic regression results (Table 7), living in
Yunnan or high education level indicated a higher pos-
sibility of 24+ PNC use. Having more children was asso-
ciated with a reduced chance of 2+PNC use. As for
enabling factors, over 4000 yuan annual income, receiv-
ing health education, or participating in CCT projects
indicated a higher possibility of 2+ PNC use. Need fac-
tors had no significant influence on 2+ PNC use.

Study variables with a p-value smaller than 0.2 in uni-
variate analysis were included in multivariate regression
analysis (Table 7). Women with 2 children had a reduced
chance of 2+4PNC utilization. For enabling factors,
health education and CCT project participation were
positively associated with the chance of 2+PNC use. As
for need factor, women with a medium-level self-rated
health status were more likely to use 2+ PNC.

Discussions

The present study assessed the utilization and determi-
nants of maternal health services among women residing
in poverty-stricken rural areas in China. The utilization
rates of ID and 2+ PNC services were both above 90%,
but the 8 4+ ANC utilization rate was only 33%. The gap in
utilization rates of different maternal services is because
of the BPHS. BPHS provides free ANC, ID, and 2+ PNC
services to women, but it only covered 5 ANC visits
instead of 8 visits. Besides, disparities in utilization of
maternal services among different socioeconomic groups
existed and women with higher educational background
and annual income tend to use more health services,
which was in line with the results of regression analysis.

Predisposing factors

Place of residence is an important influencing factor
in maternal health service utilization. Women in Yun-
nan are more likely to use 5+ANC and 8+ ANC. The
availability of health facilities and health professionals is
directly associated with the utilization of maternal ser-
vices [38]. Compared with Gansu province, Yunnan has
better economic development and more health facili-
ties that can provide quality care services, which leads to
more ANC services use. In 2020, Yunnan had 147 mater-
nal and childcare service centers whereas Gansu only
had 99 [14]. 36,466 country doctors worked in Yunnan
whereas only 18,088 worked in Gansu [14].

Level of education, which is often positively associ-
ated with one’s health literacy, is a critical determinant
of maternal services use [39-41]. Our findings indi-
cate that the higher the education level, the higher the
probability of using ANC and ID, which is in line with
recent studies in Eswatini, India, and Ethiopia [42-44].
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Table 4 Determinants of 5+ ANC utilization
Background Characteristics Univariate Analysis Multivariate Analysis
p-value OR 95%Cl p-value OR 95%Cl
Predisposing Factors
Place of residence
Gansu®
Yunnan <0.001 9.260 5.879 14.584 <0.001 7.995 4873 13.116
Age
<25®
26-30 0.103 1.535 0917 2.568 0.008 2217 1.227 4.004
>30 0.159 0.725 0463 1.134 0.548 0.849 0496 1451
Education
Primary school or below®
Junior high school <0.001 4.057 2.671 6.164 <0.001 2.505 1.546 4.059
Senior high school or above <0.001 7171 3536 14.543 0.021 2519 1.148 5.530
Number of children
1@
2 0.147 0.648 0.360 1.164 0.655 0.859 0442 1.672
>3 <0.001 0.291 0.160 0.531 0.191 0.618 0.301 1.271
Enabling factors
Per capita household income (yuan)
<4000®
>4000 <0.001 2232 1.555 3.205 <0.001 2115 1.400 3.195
Distance to health facility (km)
<2®
2-4 0.521 0.806 0417 1.557
4-6 0219 0.693 0.386 1.243
>6 0.282 1.375 0.770 2456
Health education during ANC
No®
Yes <0.001 5472 3.365 8.900 <0.001 2.985 1.666 5349
CCT project
No®
Yes 0334 0.839 0.587 1.198
Need Factors
Self-rated health status
Low®
Medium 0.692 1.142 0.591 2209
High 0.238 1.607 0.859 3.008
Health service satisfaction
Low®
Medium 0.833 1.114 0.409 3.039 0670 1.275 0417 3.895
High 0.144 2.006 0.788 5.107 0916 0.946 0338 2.648

@ is the reference category

Multiple parturitions have an adverse effect on mater-
nal service utilization since experienced pregnant
women tend to ignore the importance of maternal ser-
vices, which is in line with studies by Zhu and Wang
[45, 46].

Enabling factors

Financial factors such as CCT participation and annual
income outcompete other enabling factors in influenc-
ing maternal services use. Participation in CCT is the
most influential enabling factor that shows positive
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Table 5 Determinants of 8+ ANC utilization
Background Characteristics Univariate Analysis Multivariate Analysis
p-value OR 95%Cl p-value OR 95%Cl
Predisposing Factors
Place of residence
Gansu®
Yunnan <0.001 4.871 3.549 6.685 <0.001 4.680 3.167 6914
Age
<25®
26-30 0.623 1.094 0.765 1.564
>30 0.338 1.184 0.838 1.672
Education
Primary school or below®
Junior high school <0.001 2.025 1.465 2.799 0.054 1439 0.993 2.083
Senior high school or above <0.001 6.765 4.597 9.957 <0.001 3679 2343 5.778
Number of children
1@
2 0.264 0.824 0.587 1.157 0.735 1.070 0.722 1.586
>3 <0.001 0.289 0.188 0.446 0212 0.720 0430 1.206
Enabling factors
Per capita household income (yuan)
<4000®
>4000 <0.001 1.663 1.268 2.183 0.002 1.663 1.208 2.289
Distance to health facility (km)
<2®
2-4 0.004 2360 1.305 4.268 0716 1.135 0573 2248
4-6 0313 1.337 0.761 2.352 0420 0.768 0.404 1.460
>6 <0.001 4.795 2.875 7.998 <0.001 3.180 1.784 5.668
Health education during ANC
No®
Yes 0.031 1.814 1.055 3.120 0427 0.763 0.392 1.486
CCT project
No®
Yes 0.001 1.566 1.200 2.044 <0.001 1.981 1416 2771
Need Factor
Self-rated health status
Low®
Medium 0.054 1.760 0.991 3.125 0.599 0.827 0.408 1678
High 0.231 1.397 0.808 2415 0.273 0.685 0.349 1.347
Health service satisfaction
Low®
Medium 0.054 3454 0.981 12.157 0.123 3.235 0.726 14413
High 0.023 4.057 1.208 13.626 0.208 2.521 0.597 10.640

@ is the reference category

associations with all 3 maternal services utilization. Pro-
viding financial incentives to poor women with preset
conditions not only promotes women’s motivation of
using maternal services but also alleviated their financial
burden of purchasing services. CCT has also been proven

to be effective in improving health outcomes and encour-
aging health service utilization in India, Brazil, Mexico,
etc. [47-51]. Annual income is another determinant of
8+ ANC utilization. Since not all 8 ANC visits are cov-
ered by health insurance, women with relatively high per
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Table 6 Determinants of ID utilization
Background Characteristics Univariate Analysis Multivariate Analysis
p-value OR 95%Cl p-value OR 95%Cl
Predisposing Factors
Place of residence
Gansu®
Yunnan 0.062 0.599 0.349 1.026 0222 0.672 0354 1272
Age
<25®
26-30 0.067 1.935 0.955 3.922 0510 1.289 0.606 2.742
>30 0921 0970 0.535 1.760 0274 0.683 0.345 1.353
Education
Primary school or below®
Junior high school 0.111 1.526 0.908 2.565 0.564 1.185 0.666 2.108
Senior high school or above 0.003 4.864 1.705 13.875 0.016 3936 1.289 12016
Number of children
1@
2 0.194 1.553 0.799 3.019 0375 1.394 0.669 2.903
>3 0473 0.779 0.393 1.542 0.862 1.079 0.458 2.542
Enabling factors
Per capita household income (yuan)
<4000®
>4000 0.073 1.577 0.959 2.593 0.056 1.708 0.985 2961
Distance to health facility (km)
<2®
2-4 0.304 0.561 0.187 1.688 0.204 0.468 0.145 1.509
4-6 0218 0.531 0.194 1.455 0314 0.585 0.206 1.663
>6 0.191 0.527 0.201 1.378 0.260 0.545 0.189 1.568
Health education during ANC
No®
Yes 0453 1.368 0.603 3.101
CCT project
No®
Yes <0.001 10.570 4.781 23370 <0.001 10.834 4.785 24.532
Need Factor
Self-rated health status
Low®
Medium 0.924 1.047 0.408 2683
High 0.503 1.357 0.554 3323
Health service satisfaction
Low®
Medium 0.503 0488 0.060 3.986
High 0.571 0.559 0.074 4.198

@ is the reference category

capita income tend to use more ANC services. Out-of-
pocket fees hinder the utilization of maternal services,
which is in line with findings from the Maternal Immuni-
sation and Antenatal Care Situational analysis (MIACSA)
project in low and middle-income countries [52].

Besides financial factors, health education is another
influencing factor in maternal service utilization. Receiv-
ing health education during ANC has a positive asso-
ciation with the chance of 24+PNC use since health
education may improve one’s health literacy and have an
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Table 7 Determinants of 24 PNC utilization
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Background Characteristics Univariate Analysis Multivariate Analysis
p-value OR 95%Cl p-value OR 95%Cl
Predisposing Factors
Place of residence
Gansu®
Yunnan 0.001 2.506 1.482 4.237 0.808 1.087 0.555 2.126
Age
<25®
26-30 0.808 1.091 0.539 2.207
>30 0.702 0.879 0455 1.700
Education
Primary school or below®
Junior high school 0.003 2357 1.352 4.108 0432 1.300 0.676 2499
Senior high school or above 0.001 7.329 2237 24012 0.030 4.962 1.163 21.165
Number of children
1@
2 0.037 0.281 0.085 0929 0.050 0.259 0.067 0.999
>3 0.001 0.133 0.040 0.443 0.063 0.270 0.068 1.075
Enabling factors
Per capita household income (yuan)
<4000®
>4000 0.059 1.703 1.019 2.846 0.054 1.830 0.991 3381
Distance to health facility (km)
<2®
2-4 0.160 0.513 0.202 1.302 0510 0.702 0.245 2.009
4-6 0.058 0.440 0.188 1.029 0.086 0.448 0.179 1.121
>6 0.057 2.607 0.972 6.994 0.119 2318 0.807 6.662
Health education during ANC
No®
Yes <0.001 10.502 5918 18.637 <0.001 6.197 2.881 13.328
CCT project
No®
Yes <0.001 3451 1.929 6.174 0.003 2.689 1415 5111
Need Factor
Self-rated health status
Low®
Medium 0.110 0418 0.144 1.219 0.017 0212 0.059 0.757
High 0.540 1403 0475 4.149 0.170 0.404 0.110 1477
Health service satisfaction
Low®
Medium 0.160 0.340 0.075 1.530 0.668 0.675 0.112 4.069
High 0.391 1.912 0434 8413 0.654 1.496 0.258 8.676

@ is the reference category

indirect influence on one’s healthy behavior. This is in line
with previous studies in South Asia showing that wom-
en’s education and exposure to health information were
positively and significantly correlated with their mater-
nal health service utilization [53, 54]. Especially in areas

where the average education level of women is relatively
low, receiving health education makes a huge difference
in their health choice and behavior. What’s more, dis-
tance to health facilities was found to be a negative influ-
encer of health service utilization in many studies since
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large indirect cost (traffic, lost income, time expense,
etc.) ruins people’s motivation to pursue health services
[55, 56]. However, it is not the case in the present study.
Women living over 6 km away from health facilities had
higher possibilities of using 8 + ANC. A possible explana-
tion of this result is that there was a positive correlation
between respondents’ annual income and living distance,
and annual income is positively associated with maternal
service utilization.

Need factors

Some previous studies reported need factors as strong
determinants of health service utilization [57, 58], but it
is not the case in the present study. Regarding maternal
health service utilization among poor women, only “self-
rated health status” has a significant association with
2+4PNC use. The higher the self-rated health, the smaller
the chance of using 2+ PNC. One possible explanation
is that postnatal care visits often took place at home
instead of the hospital, doctors normally provide home
visit services to women, which may make women uner-
estimate its importance. Besides, because of the “sitting-
month” custom, women may not welcome visitors after
childbirth, which may harm the demand of PNC ser-
vices and women with high self-rated health score may
be less likely to seek PNC services. Women’s satisfaction
with health services shows little association with mater-
nal service use, which is in line with a study conducted
in Georgia reporting that high satisfaction doesn't ensure
efficient use of maternal resources [59].

Recommendations for maternal service utilization
improvement

Based on the results of the present study, we come up
with the following recommendations. First, providing
health education to women is critical in improving health
service utilization. Disparity existed among different edu-
cation group. Lacking knowledge about pregnancy and
childbirth leads to underutilization of maternal health
services since women are not able to realize the impor-
tance of maternal services. Poverty often connects to low
education levels, which makes health education even
more important since women’s basic health literacy is rel-
ative low with little perspective about the severity of not
using maternal resources efficiently. Besides, providing
health education will make an indirect influence on wom-
en’s self-rated health status by helping women build cor-
rect awareness of their health status. That way they will
be able to consume adequate health services they need.
disparities in maternal services utilization happened
among different socioeconomic groups. Second, the
government should initiate financial incentive programs
focusing on maternal service use such as CCT. There
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was a maternal service utilization gap between women
under poverty line and above the poverty line. Projects
like CCT that can target poor household and provide
financial incentives with conditions can help reduce the
economic burden caused by using maternal services can
encourage more health utilization behavior by women.
At the same time, awarding money to healthy behavior
indirectly alleviates the target population’s poverty.

Limitations of the study

The present study has several limitations. First, the study
was conducted in poverty-stricken rural areas in two
provinces of China. Therefore, the results may not be
generalized to the general population or economically
developed areas. Second, the present study only identi-
fies influencing factors of maternal service utilization but
is not able to weigh each determinant’s contribution to
maternal service utilization, which is the major limitation
of the study. Third, the present study only analyzes the
association of different factors and maternal service uti-
lization but does not link service utilization to maternal
health outcomes. Further studies can be done on access-
ing the association between maternal service utilization
and health outcomes.

Conclusions

This study shows a strong association between both pre-
disposing and enabling factors and maternal services uti-
lization. Predisposing factors such as place of residence,
age and education level, enabling factors such as annual
income, and health education contribute to 5+ ANC
visits; predisposing factors such as place of residence,
and education level along with enabling factors such as
CCT participation, annual income, and distance to health
facilities contribute to more than 8 + ANC visit; predis-
posing factors such as place of residence, and education
level along with enabling factors CCT participation con-
tribute to ID; predisposing factors number of children,
enabling factors CCT participation and health education
along with need factor self-rated health status contribute
to 2+ PNC visits.

We conclude that in order to improve maternal health
service utilization and eventually improve maternal
health status to meet SDG and healthy China 2030’s goal,
more health education should be provided and financial
incentive projects targeting pregnant women with low
household income should be implemented.

Abbreviations

8+ANC  Atleast 8 antenatal care visits
D Institutional delivery
24PNC  Atleast 2 postnatal care



Yang and Yu BMC Pregnancy and Childbirth (2023) 23:115

Acknowledgements

The authors express their gratitude to the interview teams of local health
staffs in Yunnan and Gansu for helping conduct interviews to gather data of
respondents.

Authors’ contributions

YM designed the study, collected data, interpreted the data and critically
revised the manuscript; YY collected, analyzed, interpreted data and drafted
the manuscript. All authors read and approved the final manuscript.

Funding

Open Access funding enabled and organized by National Nature Science
Foundation of China (71874199). The funding body had neither influence on
the design of the study, on the collection, analysis and interpretation of data,
nor in the writing of the manuscript.

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

Declarations

Ethics approval and consent to participate

The ethical clearance to conduct this study was given by the Ethical Review
Committee of the Academy of Military Medical Sciences, China. All partici-
pants provided written informed consent after they were given an explana-
tion on the study objectives and procedures. All methods carried out were in
accordance with relevant guidelines and regulations (Declaration of Helsinki).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
'Department of Health Service Support Research, Academy of Military Medi-
cal Sciences, #27 Taiping Road, Haidian District, Beijing 100850, China.

Received: 20 December 2022 Accepted: 8 February 2023
Published online: 14 February 2023

References

1. WHO. Maternal and reproductive health. 2022. Available from: https://
www.who.int/data/gho/data/themes/maternal-and-reproductive-health.

2. WHO. Maternal mortality 2019. 2022. Available from: https://www.who.
int/news-room/fact-sheets/detail/maternal-mortality.

3. Goal 3: Ensure healthy lives and promote well-being for all at all ages.
2022. Available from: https://www.un.org/sustainabledevelopment/
health/.

4. Maternal health 2022. 2022. Available from: https://www.unfpa.org/mater
nal-health.

5. Chen D, He F. China’s maternal mortality rate has been greatly reduced-
the greatest contribution to the world. Chin J Pract Gynecol Obstet.
2019;35(10):1076-80.

6.  UNICEF. UNICEF data warehouse. 2022. Available from: https://data.unicef.
org/resources/data_explorer/unicef_f/?ag=UNICEF&df=GLOBAL_DATAF
LOW&ver=1.0&dq=WORLD+WHO_REG_GLOBAL+CHN-+UNDEV_
GLOBAL4-UNDEV_LD+UNFPA_REGIONS.MNCH_ANCT+MNCH_ANC4+
MNCH4+MNCH_INSTDEL+MNCH_MMR+MNCH_PNCMOM+MNCH_
PNCNB.F&startPeriod=1970&endPeriod=2022.

7. Jungari S, Paswan B.What he knows about her and how it affects her?
Husband's knowledge of pregnancy complications and maternal health
care utilization among tribal population in Maharashtra, India. BMC
Pregnancy Childbirth. 2019;19(1):70.

8. Bulatao RA, Ross JA. Rating maternal and neonatal health services in
developing countries. Bull World Health Organ. 2002;80(9):721-7.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Page 13 of 14

Awasthi A, Pandey CM, Chauhan RK, Singh U. Disparity in maternal, new-
born and child health services in high focus states in India: a district-level
cross-sectional analysis. BMJ Open. 2016;6(8):e009885.

. Woldegiorgis MA, Hiller J, Mekonnen W, Meyer D, Bhowmik J. Deter-

minants of antenatal care and skilled birth attendance in sub-Saharan
Africa: a multilevel analysis. Health Serv Res. 2019;54(5):1110-8.

. Bain LE, Aboagye RG, Dowou RK, Kongnyuy EJ, Memiah P, Amu H. Preva-

lence and determinants of maternal healthcare utilisation among young
women in sub-Saharan Africa: cross-sectional analyses of demographic
and health survey data. BMC Public Health. 2022,22(1):647.

. Ministry of Health. National standard for basic public health services

(2009 edition). Beijing: Ministry of Health; 2009. http://www.nhc.gov.cn/
zwgk/wtw;j/201304/b175eb09dfd240f6bae36d2fb67c8619.shtml.

. UNICEF China. Give every child a healthy start in life 2018. Available from:

https://www.unicef.cn/stories/healthy-life-start-for-every-child.

. National Health Commission. 2021 China Health Statistics Yearbook.

Beijing: Peking Union Medical College Press; 2021.

. National Health Commission. An analysis report of national health

services survey in China, 2018. Beijing: Center of Health Statistics and
Information NHC, Wu S. Beijing; 2018.

. LiuY, Feng X. Equity and changes of prenatal examination service utiliza-

tion for pregnant women in 15 Provinces of China. Chin J Reprod Health.
2022;33(05):401-6+14.

. Dong Xv ZY, Xiangyun Li, Xlangyu Liu, Song Liu. Analysis of postpartum

health service utilization and influencing factors. Chin Prim Health Care.
2016;30(02):35-64.

. Liu C. Study on the supply and utilization of maternal health manage-

ment services in different ethnic regions in Central and Western China.
Chongging: Chongging Medical University; 2021.

. Chen L, Feng PH, Shaver L, Wang ZW. Maternal mortality ratio in China

from 1990 to 2019: trends, causes and correlations. BMC Public Health.
2021;21(1):1.

Guo Y, Huang YM. Realising equity in maternal health: China’s successes
and challenges. Lancet. 2019;393(10168):202—4.

You H, Bogg L, De Costa A, Dong HJ. Rural maternal mortality ratio in
China. Lancet Global Health. 2014;2(8):E451-2.

Zhao QL, Chen JY, Li FL, Li AS, Li Q. An integrated model for evaluation of
maternal health care in China. PLoS One. 2021;16(1):0245300.

Yuan BB, Qian X, Thomsen S. Disadvantaged populations in maternal
health in China who and why? Glob Health Action. 2013;6:1-13.

Yang XG, Tang SL, Yamey G, Qian X. Strengthening maternal and child
health in China: lessons from transforming policy proposals into action.
Biosci Trends. 2018;12(2):211-4.

Mander R. The politics of maternity care and maternal health in China.
Midwifery. 2010;26(6):569-72.

Du Q, Lian W, Naess O, Bjertness E, Kumar BN, Shi SH. The trends in
maternal mortality between 1996 and 2009 in Guizhou, China: ethnic
differences and associated factors. J Huazhong Univ Sci Technol Med Sci.
2015;35(1):140-6.

Gyaltsen K, Li XJ, Gipson JD, Cai RJ, Pebley AR. Reducing high maternal
mortality rates in western China: a novel approach. Reprod Health Mat-
ters. 2014;22(44):164-73.

Zhang R, Li SS, Li C, Zhao DD, Guo LQ, Qu PF, et al. Socioeconomic
inequalities and determinants of maternal health services in Shaanxi
Province, Western China. PLoS One. 2018;13(9):e0202129.

Andersen RM. Families' use of health services: a behavioral model of
predisposing, enabling and need components. Purdue University; 1968.
Andersen RM. Revisiting the behavioral model and access to medical
care: does it matter? J Health Soc Behav. 1995;36(1):1-10.

Mohan D, LeFevre AE, George A, Mpembeni R, Bazant E, Rusibamayila N,
et al. Analysis of dropout across the continuum of maternal health care in
Tanzania: findings from a cross-sectional household survey. Health Policy
Plan. 2017;32(6):791-9.

Tesfaye G, Chojenta C, Smith R, Loxton D. Application of the Andersen-
Newman model of health care utilization to understand antenatal care
use in Kersa District, Eastern Ethiopia. PLoS One. 2018;13(12):e0208729.
Fayehun O, Ajisola M, Uthman O, Oyebode O, Oladejo A, Owoaje E, et al.
A contextual exploration of healthcare service use in urban slums in
Nigeria. PLoS One. 2022;17(2):e0264725.


https://www.who.int/data/gho/data/themes/maternal-and-reproductive-health
https://www.who.int/data/gho/data/themes/maternal-and-reproductive-health
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://www.un.org/sustainabledevelopment/health/
https://www.un.org/sustainabledevelopment/health/
https://www.unfpa.org/maternal-health
https://www.unfpa.org/maternal-health
https://data.unicef.org/resources/data_explorer/unicef_f/?ag=UNICEF&df=GLOBAL_DATAFLOW&ver=1.0&dq=WORLD+WHO_REG_GLOBAL+CHN+UNDEV_GLOBAL+UNDEV_LD+UNFPA_REGIONS.MNCH_ANC1+MNCH_ANC4+MNCH+MNCH_INSTDEL+MNCH_MMR+MNCH_PNCMOM+MNCH_PNCNB.F.&startPeriod=1970&endPeriod=2022
https://data.unicef.org/resources/data_explorer/unicef_f/?ag=UNICEF&df=GLOBAL_DATAFLOW&ver=1.0&dq=WORLD+WHO_REG_GLOBAL+CHN+UNDEV_GLOBAL+UNDEV_LD+UNFPA_REGIONS.MNCH_ANC1+MNCH_ANC4+MNCH+MNCH_INSTDEL+MNCH_MMR+MNCH_PNCMOM+MNCH_PNCNB.F.&startPeriod=1970&endPeriod=2022
https://data.unicef.org/resources/data_explorer/unicef_f/?ag=UNICEF&df=GLOBAL_DATAFLOW&ver=1.0&dq=WORLD+WHO_REG_GLOBAL+CHN+UNDEV_GLOBAL+UNDEV_LD+UNFPA_REGIONS.MNCH_ANC1+MNCH_ANC4+MNCH+MNCH_INSTDEL+MNCH_MMR+MNCH_PNCMOM+MNCH_PNCNB.F.&startPeriod=1970&endPeriod=2022
https://data.unicef.org/resources/data_explorer/unicef_f/?ag=UNICEF&df=GLOBAL_DATAFLOW&ver=1.0&dq=WORLD+WHO_REG_GLOBAL+CHN+UNDEV_GLOBAL+UNDEV_LD+UNFPA_REGIONS.MNCH_ANC1+MNCH_ANC4+MNCH+MNCH_INSTDEL+MNCH_MMR+MNCH_PNCMOM+MNCH_PNCNB.F.&startPeriod=1970&endPeriod=2022
https://data.unicef.org/resources/data_explorer/unicef_f/?ag=UNICEF&df=GLOBAL_DATAFLOW&ver=1.0&dq=WORLD+WHO_REG_GLOBAL+CHN+UNDEV_GLOBAL+UNDEV_LD+UNFPA_REGIONS.MNCH_ANC1+MNCH_ANC4+MNCH+MNCH_INSTDEL+MNCH_MMR+MNCH_PNCMOM+MNCH_PNCNB.F.&startPeriod=1970&endPeriod=2022
https://data.unicef.org/resources/data_explorer/unicef_f/?ag=UNICEF&df=GLOBAL_DATAFLOW&ver=1.0&dq=WORLD+WHO_REG_GLOBAL+CHN+UNDEV_GLOBAL+UNDEV_LD+UNFPA_REGIONS.MNCH_ANC1+MNCH_ANC4+MNCH+MNCH_INSTDEL+MNCH_MMR+MNCH_PNCMOM+MNCH_PNCNB.F.&startPeriod=1970&endPeriod=2022
http://www.nhc.gov.cn/zwgk/wtwj/201304/b175eb09dfd240f6bae36d2fb67c8619.shtml
http://www.nhc.gov.cn/zwgk/wtwj/201304/b175eb09dfd240f6bae36d2fb67c8619.shtml
https://www.unicef.cn/stories/healthy-life-start-for-every-child

Yang and Yu BMC Pregnancy and Childbirth

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

(2023) 23:115

Mekonnen T, Dune T, Perz J, Ogbo FA. Trends and predictors of the use of
unskilled birth attendants among Ethiopian mothers from 2000 to 2016.
Sex Reprod Healthc. 2021;28:100594.

National Rural Revitalization Administration. A list of 832 poverty-stricken
counties in China 2014. Available from: http://nrra.gov.cn/art/2014/12/
23/art_343_981.html.

World Health Organization. WHO recommendations on antenatal care for
a positive pregnancy experience. 2016. https://www.who.int/publicatio
ns/i/item/9789241549912.

Wang Y. Is China’s poverty alleviation standard lower than the world
standard? The National Rural Revitalization Administration Responded
2021.2022. Available from: https://news.cctv.com/2021/04/06/ARTIK
emhGKDmME36ukwOypKPO210406.shtml.

Kumar G, Reshmi RS. Availability of public health facilities and utilization
of maternal and child health services in districts of India. Clin Epidemiol
Global Health. 2022;15:101070.

Debsarma D, Karmakar R, Saha J. Trends and determinants in the utiliza-
tion of maternal healthcare services in West Bengal, India: findings from
the 3rd and 4th round National Family and Health Survey. Midwifery.
2022;112:103387.

Ahmed MS, Khan S, Yunus FM. Factors associated with the utiliza-

tion of reproductive health services among the Bangladeshi married
women: analysis of national representative MICS 2019 data. Midwifery.
2021;103:103139.

Islam MA, Barna SD. Concise title: Maternal health service utilization. Clin
Epidemiol Global Health. 2020;8(4):1236-41.

Dlamini LP, Shongwe MC, Simelane MS, Chemhaka GB, Magagula FN.
Factors associated with poor maternal health care services utilization in
Eswatini: a secondary analysis of a nationally representative household
survey. Midwifery. 2022;106:103250.

Zewdu Amdie F, Landers T, Woo K. Institutional delivery in Ethiopia:
alternative options for improvement. Int J Afr Nurs Sci. 2022;17:100436.
Sarkar M, Das T, Roy TB. Determinants or barriers associated with specific
routine check-up in antenatal care in gestational period: a study from
EAG states. India Clin Epidemol Global Health. 2021;11:100779.

Zhu Z,ChengY, Liu D, Yang X, Zeng L. Structural equation model
analysis of influencing factors of prenatal examination in rural

women of childbearing age in Shaanxi Province. Chin J Public Health.
2015;31(03):268-72.

Wang Y, Chen Q, Feng P, Chen S. Analysis on the status quo and influenc-
ing factors of prenatal examination for pregnant women in Tongling City.
Anhui Med Sci. 2021;42(03):328-32.

Lin A, Salehi AS. Stimulating demand: effects of a conditional cash trans-
fer programme on increasing maternal and child health-service utilisa-
tion in Afghanistan, a quasi-experimental study. Lancet. 2013;381:584.
Rahman MM, Pallikadavath S. How much do conditional cash transfers
increase the utilization of maternal and child health care services?

New evidence from Janani Suraksha Yojana in India. Econ Hum Biol.
2018;31:164-83.

Cooper JE, Benmarhnia T, Koski A, King NB. Cash transfer programs have
differential effects on health: a review of the literature from low and
middle-income countries. Soc Sci Med. 2020;247:112806.

Rasella D, Aquino R, Santos CAT, Paes-Sousa R, Barreto ML. Effect of a con-
ditional cash transfer programme on childhood mortality: a nationwide
analysis of Brazilian municipalities. Lancet. 2013;382(9886):57-64.
Barham T. A healthier start: the effect of conditional cash trans-

fers on neonatal and infant mortality in rural Mexico. J Dev Econ.
2011,94(1):74-85.

Giles ML, Mason E, Mufoz FM, Moran AC, Lambach P, Merten S, et al.
Antenatal care service delivery and factors affecting effective tetanus
vaccine coverage in low- and middle-income countries: results of the
Maternal Immunisation and Antenatal Care Situational analysis (MIACSA)
project. Vaccine. 2020;38(33):5278-85.

Barman B, Saha J, Chouhan P. Impact of education on the utilization

of maternal health care services: an investigation from National Family
Health Survey (2015-16) in India. Child Youth Serv Rev. 2020;108:104642.
Fatema K, Lariscy JT. Mass media exposure and maternal healthcare
utilization in South Asia. SSM Popul Health. 2020;11:100614.

Masaba BB, Mmusi-Phetoe RM. Free maternal health care policy in Kenya;
level of utilization and barriers. Int J Afr Nurs Sci. 2020;13:100234.

56.

57.

59.

Page 14 of 14

Matsuoka S, Aiga H, Rasmey LC, Rathavy T, Okitsu A. Perceived barriers to
utilization of maternal health services in rural Cambodia. Health Policy.
2010;95(2):255-63.

Thode N, Bergmann E, Kamtsiuris P, Kurth BM. Predictors for ambulatory
medical care utilization in Germany. Bundesgesundheitsblatt Gesund-
heitsforschung Gesundheitsschutz. 2005;48(3):296-306.

Babitsch B, Gohl D, von Lengerke T. Re-revisiting andersen’s behavio-

ral model of health services use: a systematic review of studies from
1998-2011. Psychosoc Med. 2012;9:Doc11.

Sehngelia L, Pavlova M, Groot W. Women'’s satisfaction with maternal care
services in Georgia. Health Policy Open. 2021;2:100028.

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

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

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://nrra.gov.cn/art/2014/12/23/art_343_981.html
http://nrra.gov.cn/art/2014/12/23/art_343_981.html
https://www.who.int/publications/i/item/9789241549912
https://www.who.int/publications/i/item/9789241549912
https://news.cctv.com/2021/04/06/ARTIKemhGKDmE36ukw0ypKPO210406.shtml
https://news.cctv.com/2021/04/06/ARTIKemhGKDmE36ukw0ypKPO210406.shtml

