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Abstract

Objective: This study examined the relationship between sociodemographic characteristics and maternal health
use from a policy perspective. It aimed to provide an overview of maternal health in Heilongjiang’s rural provinces
and its implications on rural areas in countries with low and middle income gross domestic products.

Design, setting, and participants: This cross-sectional study used data from the Fifth Health Service Survey of
Heilongjiang Province. Participants included 481 mothers who delivered a baby after August 15, 2008. Trained
investigators collected data on their family and sociodemographic characteristics, antenatal care, delivery at
specialised obstetric institutions (e.g. hospitals, clinics, other medical institutions), and postnatal care services.

Results: The number of women with more than five antenatal care visits and the delivery rate at specialised
obstetric institutions were high. Approximately 50% of the participants had three or more postnatal care visits.
Maternal healthcare use among women less than 20 years old and those with natural deliveries were higher. There
were fewer antenatal care visits among women who had been pregnant once or twice before.

Conclusions: Delivery rates at specialised obstetric institutions and the number of antenatal care visits were higher
than the World Health Organization requirements, while the frequency of postnatal care visits were better than
most countries. This study identified several demographic characteristics that influenced maternal health service
use. Policymakers should consider these findings when developing maternal health policies that protect women’s
interests and expand free services. Additional resources should be given to increase the postnatal care capacity and
quality of maternal healthcare.
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Introduction
The objective of the World Health Organization’s
(WHO) report on maternal healthcare, [1] as stated in
Target 5A of the United Nations Millennium Develop-
ment Goals, was to reduce maternal deaths by 75% be-
tween 1990 and 2015. China’s maternal mortality rate
was 97 per 100,000 women in 1990 and 27 per 100,000
women in 2015 [2]. Although the number of deaths de-
creased, the 75% target reduction was not reached. Thus,
maternal mortality reduction has become an important
goal for the global healthcare system.
In 2015, an estimated 303,000 women died from

pregnancy-related causes in China, while 2.7 million ba-
bies died within their first 28 days of life, and 2.6 million
died from stillbirths [3]. Some studies indicated that in-
creasing maternal healthcare use can efficiently reduce
these pregnancy-related deaths [4–6]. Moreover, factors
such as antenatal care (ANC), delivery at a specialised
obstetric institutions (e.g., hospitals, clinics, and other
medical institutions), and postnatal care (PNC) services
serve as key health interventions that reduce maternal
and new-born morbidity and mortality [7].
The WHO recommended promoting ANC to have a

positive pregnancy experience, and increasing the rec-
ommended number of ANC visits from four to eight by
2016 [3]. However, it reported that only 64% of women
had ≥4 ANC visits worldwide. The recommendations for
visits vary between countries: 7 in France, [8] 13 in the
US, and 5 in China [9]. Moreover, since the maternal
mortality rate is only 10 in 10 million [10] in countries
where births occur in a hospital, the WHO recom-
mended that pregnant women should give birth in hos-
pitals. Additionally, PNC services should be included.
Research [11] has indicated that 91% of obstetric haem-
orrhage deaths and all deaths from pregnancy-induced
hypertension occurred within 7 days after delivery, while
78% of deaths due to infection occurred two to 8 days
after delivery. Therefore, timely and effective PNC and
early abnormalities detection can prevent maternal
deaths.
In 2015, approximately 830 women died every day due

to pregnancy and childbirth complications worldwide,
with over 95% of those deaths occurring in sub-Saharan
Africa and Asia [12]. The WHO stated that health ex-
penditure per capita was less than $45 a year for those
without basic health care access [13], but higher health-
care costs do not necessarily improve health outcomes.
For example, the average world per capita health ex-
penditure is US $1058. In 2014, the United States’ aver-
age per capita health expenditure was US $9402, which
is twice the average for other developed countries. Des-
pite this, the US maternal mortality rate was still 14 per
100,000 which is above average for most developed
countries. By contrast, Sri Lanka’s [14] average per

capita health expenditure was US $127, but owing to
several government initiatives, its current maternal and
infant mortality rates are now significantly lower than
other countries at the same economic level. Similarly,
despite China’s per capita health expenditure of US
$419, China’s primary healthcare system [15], including
maternal care, has achieved remarkable results.
Research has attributed China’s performance to trad-

itional influential factors like household wealth [16], dis-
tance [17], education [18], and other major factors [19,
20]. However, recent studies suggested that national pol-
icies directly reduce the effects of these individual and
social factors [21, 22]. For example, between 1978 and
2015, policies gradually evolved and applied differently
to certain groups. The one-child policy in 1978 was
changed to the two-child policy in 2015. Despite this,
before 2015, rural or pregnant women who had a girl
first could still have a second child. Thus, understanding
the impact of China’s policies on maternal health ser-
vices is essential in improving maternal health
outcomes.
The WHO recommended that community agencies

should provide essential maternal health services [23].
According to the China Yearbook 2017 [2], with a na-
tional population of 1.379 billion, the number of all
medical institutions in China was 983,000. Of these, 29,
140 were professional hospitals fully capable of providing
maternal services over long distances. The primary
healthcare system in China [15] includes the rural ma-
ternal service, a policy designed to provide fair and ac-
cessible services for high and low income women
regardless of education level. Access to five ANC visits
and hospital delivery are equally guaranteed and used by
all rural women in China [21] at no cost. In recent years,
China’s primary care health service expanded its capacity
[24], and the minimum national basic public health ex-
penditure standard was raised from 15 Yuan ($2.20) per
person in 2009 to 50 Yuan ($7.41) per person in 2017
[25]. Such is important for realising fair use in health
services, improving service use, and reducing deaths and
complications.
Women from lower socioeconomic backgrounds may

be at risk for lower healthcare use levels [26]. China has
a vast geographic area, and while the policies are uni-
form, economic development is imbalanced. Heilong-
jiang, the central region of China, has obvious economic
and environmental differences compared to the eastern
and western regions. The rural area of Heilongjiang is
particularly representative. Thus, this study provides an
overview of women’s health service use in Heilongjiang’s
rural areas and reports on observed changes in use based
on the National Health Service Survey (NHSS) data. We
examined factors influencing the likelihood of pregnant
women having 5+ ANC and 3+ PNC visits.
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Methods
Sample location
We conducted the study in a rural area in Heilongjiang
Province, northeast China, with 16,654,000 people
(43.5% of the province’s population). The majority of the
county’s population was engaged in farming [27]. Ac-
cording to the national Gross Domestic Product (GDP)
rankings, this county was representative of less devel-
oped rural areas in China [28, 29]. Moreover, the last na-
tional census provided that the fertility rate in
Heilongjiang was 1.03%, which was below the national
level of 1.5%. In terms of international standards, less
than 1.3% is considered an ‘ultra-ultra-low birth rate’
[30]. The maternal mortality rate in Heilongjiang’s rural
areas was 18.4 per 100,000, which was lower than the
average national mortality rate of 19.6 per 100,000 in
China.

Data
The data were from the fifth Health Service Survey of
Heilongjiang Province which was part of China’s Fifth
NHSS in 2013. The NHSS is a nationally representative
survey commissioned by the National Health and Family
Planning Commission of China (NHFPC), with details
regarding its sampling method and quality assurance
measures appearing in other papers [31–33]. The survey
is conducted every 5 years; at the time of writing, the lat-
est available survey data were for 2013, with the 2018
survey in progress.
We used a four-stage stratified random sampling

scheme to ensure a representative sample of Heilongjiang
Province’s population. First, we chose nine counties from
which 35 townships were selected, then from these town-
ships 78 communities were selected, and finally, from
these 78 communities 5289 households were selected.
In this study, we examined women who delivered a

child between August 15, 2008 and August 15, 2013. We
excluded respondents living in urban areas from the
analysis leaving 481 women as participants (Fig. 1). The
structured questionnaire survey was conducted by the
NHFPC. All participants completed face-to-face inter-
views with professionally trained investigators about
their family and sociodemographic characteristics, insur-
ance, ethnicity, education, age at the time of last child-
birth, child’s sex, delivery method, pregnancy number,
and delivery number. There was a special focus on ma-
ternal healthcare, including a number of ANC and PNC
visits, and delivery location.

Study variables
Delivery at a specialised obstetric institution was defined
as giving birth in a township hospital or higher-level
healthcare facility, which has obstetric medical profes-
sionals, dedicated delivery rooms, and emergency

obstetric care, as opposed to a village clinic or home.
The maternal healthcare management requirement
guidelines in China suggest that pregnant women must
have at least five ANC and three PNC visits [9, 34]. This
study used three main indicators to reflect maternal
healthcare services use: whether the participant (1) had
at least five ANC visits; (2) had her delivery at a specia-
lised obstetric institution; and (3) had at least three PNC
visits.
We examined different demographic characteristics

which includes the proportion of people using maternal
health services, the number of ANC and PNC visits, de-
livery at specialised obstetric institutions, and health in-
surance status so that pregnant women could receive
compensation for medical services. There are 55 ethnic
groups in China with Han being the largest; thus, we
added “ethnicity” as a research variable. Finally, we di-
vided education into three levels: ≤ junior high school
was defined as primary; college undergraduate degree as
secondary; and ≥ master’s degree as post-secondary.

Statistical analysis
We used descriptive statistics and chi-square analyses
for three indicators: ANC use, delivery at a specialised
obstetric institution, and PNC services use. We assessed
the predictors of ANC and PNC visits with reference to
the most recent birth. Through the variable selection
process, we entered the variables that met the require-
ments into a multiple logistic regression model to ana-
lyse the factors influencing ANC and PNC visits. Odds
ratios (OR) and 95% confidence intervals (CI) were
calculated, and p < 0.05 was considered statistically sig-
nificant. All statistical analyses were performed using the
IBM software SPSS Statistics V. 21.0.

Ethics approval
The study protocol was reviewed and approved by the
research ethics committee of Harbin Medical University.
In the NHSS, the Chinese National Bureau of Statistics
institutional review board provided survey review and
ethics approval. All respondents read a statement
explaining the purpose of the survey and gave their in-
formed written consent to participate.

Results
The study showed that 0.2% of pregnant women in
Heilongjiang Province’s rural areas did not attend any
ANC visits, 2.3% delivered in non-specialised obstetric
institutions, and 3.5% did not have a PNC visit within
42 days post-delivery. Specific indicators reached 85.9%
for 5+ ANC visits and 46.9% for 3+ PNC visits.
As shown in Table 1, 97.3% of women in rural areas of

Heilongjiang Province chose professional institutions for
delivery. Therefore, these analyses focused on factors
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affecting ANC and PNC visits. For variable age at the
time of last childbirth, 96.7% of women under 20
attended ANC visits and 56.7% attended PNC visits,
while women over 35 had percentages of 79.4 and 41.3%
respectively. In terms of delivery method, the ANC and
PNC rates of pregnant women with natural delivery
were higher than those who delivered by caesarean sec-
tion. For child’s sex, the compliance rates for boys were
92.4 and 49% while maternal healthcare use was lower
for girls. These differences were all statistically
significant.
Table 2 shows the full model results that evaluated the

influence of all factors. ANC visits among pregnant
women under 20 years old were significantly higher
(OR = 0.08) compared with those who had caesarean
sections. Women who had natural delivery have higher
odds of attending 3+ ANC visits. For pregnant women

who had previously been pregnant once or twice, ANC
visits were lower than those pregnant three times or
more. For PNC visits, delivery method had a significant
effect; pregnant women who choose natural childbirth
(OR = 0.50) had higher odds of having more PNC visits
compared to women with caesarean sections. Other vari-
ables did not show any significant differences.

Discussion
This study found that the overall percentage of deliveries
at professional institutions (97.3%) was higher than those
with 5+ ANC visits (85.9%), while both were significantly
higher than the 3+ PNC visits (46.9%). These findings
were higher than those found in other developing coun-
tries such as Nigeria (ANC 60.3%, professional institu-
tion delivery 43.4%, and PNC 41.2%) [20], Liberia (ANC
42.5%, professional institution delivery 49.7%, and PNC

Fig. 1 Flow chart of random sampling based on this study
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36.0%) [17], and India (ANC 61.7%, professional institu-
tion delivery 49.8%, and PNC 37.4%) [35].
ANC service use and hospital delivery, both common

in China, are essential in preventing and reducing neo-
natal birth defects [1]. Our study shows that numerous
factors affect ANC use, including age at last childbirth,
delivery method, pregnancy number, and delivery num-
ber. Women under 20 years old had increased odds of
attending 5+ ANC visits as compared with older women,
which is consistent with previous researches [36, 37].
This may be because younger mothers highly value their
pregnancy, or because maternal health awareness has
gradually improved with the continuous improvement of

national quality and education level. Furthermore,
women who delivered naturally had a greater likelihood
of ANC visits compared to women with caesarean sec-
tions [38]. On the one hand, examination frequency can
predict a pregnant women’s medical compliance. On the
other hand, diversified prenatal education such as par-
enting and birthing classes greatly increase the likelihood
of a natural birth. Those who did not use ANC visits
were more likely to give birth by caesarean section.
Therefore, women may be motivated to complete more
ANC visits [39].
The present findings are consistent with previous ana-

lyses [40, 41] which state that socioeconomic determi-
nants correlated with ANC visits. One intriguing result
of our study was that as the number of pregnancies in-
creased, maternal healthcare use in the form of ANC
visits also increased [42]. A possible reason for this find-
ing is that women with 3+ pregnancies gave more im-
portance to their ANC visits because they were worried
about the antenatal check-up process. Moreover, the
rate of single-child mothers in Heilongjiang Province’s
rural areas (63.2%) was far higher than the national aver-
age [2]. However, the policy on free ANC visits was open

Table 1 Variations in indicators of maternal services use

Factors N Percent reporting use of:

ANC
Visits 5+

Delivery at specialised
obstetric institutions

PNC
Visits 3+

Health Insurance

No 14 78.6 100.0 35.7

Yes 467 86.1 97.2 47.2

Ethnicity

Non-Han 13 92.3 92.3 38.5

Han 468 85.7 97.4 47.1

Education

Primary 90 84.4* 98.9* 48.9

Secondary 370 86.2 97.0 46.1

Post-secondary 21 85.7 95.2 52.4

Age at time of last childbirth

Under 20 30 96.7* 100.0 56.7*

20–24 193 85.5 98.4 47.7

25–29 107 87.9 96.3 48.6

30–34 88 85.2 95.5 43.7

Above 35 63 79.4 96.8 41.3

Child’s sex

Female 231 87.9 97.4 44.6

Male 250 92.4 97.2 49.0

Delivery method

Natural childbirth 293 90.8* 95.9** 53.2**

Caesarean section 188 89.4 99.5 36.9

Number of pregnancies

1 250 85.2* 97.6* 47.6

2 169 84.0 95.9 42.3

3+ 62 93.5 100.0 56.5

Number of deliveries

1 304 86.2* 98.0* 48.0

2+ 177 85.3 96.0 44.9

All respondents 481 85.9 97.3 46.9

Note: *p < 0.05; **p < 0.01

Table 2 Results of the multilevel analysis of indicators related to
maternal health services use

Characteristics Odds Ratio (95%C I)

ANC visit 5+ PNC visit 3+

Health Insurance (ref: Yes)

No 2.01 (0.52–7.76) 1.75 (0.57–5.39)

Ethnicity (ref: Han)

Non-Han 0.36 (0.04–2.88) 1.12 (0.35–3.62)

Education (ref: Post-secondary)

Primary 1.16 (0.29–4.60) 1.17 (0.44–3.11)

Secondary 0.97 (0.27–3.52) 1.24 (0.50–3.08)

Age at last birth (ref: above 35)

Under 20 0.08* (0.01–0.69) 0.39 (0.14–1.08)

20–24 0.41 (0.16–1.07) 0.62 (0.30–1.29)

25–29 0.42 (0.16–1.06) 0.66 (0.33–1.30)

30–34 0.597 (0.25–1.44) 0.84 (0.43–1.66)

Child’s sex (ref: Male)

Female 1.25 (0.74–2.13) 1.18(0.81–1.72)

Delivery method (ref: Caesarean section)

Natural childbirth 0.53* (0.31–0.90) 0.50*(0.34—0.73)

Pregnant number (ref: 1)

1 4.25* (1.05–17.29) 1.67 (0.78–3.58)

2 3.17* (1.03–9.73) 1.81 (0.99–3.33)

Delivery number (ref: 2+)

1 0.93 (0.30–2.93) 1.07 (0.52–2.23)

Note: *p < 0.05
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only to first-time pregnancies, while women who be-
came pregnant multiple times were ineligible to receive
subsidies [8]. Therefore, we recommend that all preg-
nant women are provided with the same healthcare
access.
Our study showed PNC visits were mainly affected by

delivery method, with caesarean deliveries resulting in
significantly lower PNC visits than natural births. In de-
veloping countries, the ANC visit use is generally high
while PNC visit use is low. Our studies show that PNC
visits are uncommon in China. Tao et al. identified sev-
eral factors which influence the lack of PNC provision
and use [43]. They included inadequate government
funding, insufficient number of professional PNC staff,
providers’ focus on income-generating services, and
women’s lack of awareness about PNC benefits. Add-
itionally, more attention was given to the new baby’s
health, reducing the attention on maternal health post-
delivery. Therefore, increasing health education [44, 45]
about PNC benefits is important. Furthermore, the as-
sessment index [46] is comprehensively utilised in prov-
inces while the country is spot-checked; thus, the quality
of maternal health across China cannot be guaranteed.
Specifically, there is a lack of quality assessment indica-
tors for PNC visits.
Since 2000, the National Health and Family Planning

Commission of China issued a series of legislation to im-
prove maternal health [41] through public health service
project subsidies, including the New Rural Cooperative
Medical Scheme (NCMS) insurance, major illness insur-
ance, and medical assistance. Specifically, these policies
aimed to reduce ANC and hospital delivery costs in rural
areas and increase maternal prenatal screening use and
hospital delivery rate. The general goal was to establish a
free maternal health examination system throughout the
country so that every pregnant couple can enjoy free
maternal health examination services, reducing birth de-
fect risks and improving the health of the birth popula-
tion. These policies promote equity in maternal health
services use between urban-rural areas and provinces.
Government policies [47] may influence higher delivery
rates at professional organizations since hospital deliver-
ies are covered by the NCMS, and there is a policy
restricting birth certificates and healthcare cards to chil-
dren born in specialised obstetric institution so that they
may receive government support.

Limitations
There were several limitations to this study. First, the
survey and quantitative data collection tools were de-
signed to investigate maternal services use during preg-
nancy only, and there was a lack of qualitative research
to analyse maternal needs. Second, the data were pro-
vided through self-report which can lead to recall bias.

However, the data were collected within 5 years of child-
birth. Since pregnancy and childbirth are major life
events, the recall bias is assumed to be small. Third, al-
though our sample was designed to broadly reflect
Heilongjiang Province’s rural areas, we did not obtain a
representative sample of rural China. Fourth, since the
national survey cannot expand the final sample size, its
representativeness may be insufficient. Nevertheless, the
results provide a preliminary overview of Chinese mater-
nal health services use.

Conclusions
The rates of using at least five ANC visits and delivery at
specialised obstetric institution were higher in our sam-
ple than the level recommended by the WHO [48]. This
trend could be the result of government programs that
recognize ANC benefits in improving health outcomes
for women and children. However, there are still many
challenges reflected by low PNC use rates [42], such as
inadequate funding, lack of skilled human resources, and
unawareness of PNC benefits. The WHO recommenda-
tions should be followed, namely, adding key maternal
care indicators [1] related to interventions received dur-
ing ANC visits, normal childbirth care, and PNC visits
into the national household health surveys. Therefore,
population-based estimates of these indices would be
available. At the same time, future research should in-
clude both qualitative and intervention designs.
Our results suggested that demographic characteristics

influence women’s maternal health services use. Inter-
ventions promoting maternal health services might con-
sider these findings to increase their effectiveness.
Protecting the rights and interests of pregnant mothers
with multiple pregnancies and expanding the provision
of no-cost maternity services are vital. The findings also
suggest that expanding the available PNC visit resources
would strengthen the capacity to offer comprehensive
maternal healthcare services. The results provide an
overview of healthcare use in Heilongjiang’s rural area as
well as suggestions for maternal health services in rural
areas in low and middle income GDP countries.

Acknowledgements
We would like to thank the Ministry of Health, People’s Republic of China,
Health Department from each project province and the local health bureau
and MCH stations for their cooperation and organisation of field data
collection; and staff from Harbin Medical University for participation in the
data collection.

Authors’ contributions
Kexin Jiang, Libo Liang, and Haifeng Wang drafted the manuscript; Kexin
Jiang and Mingli Jiao designed the study; Jingqun Li, Yuze Li collected the
data; Kexin Jiang, Libo Liang and Mingli Jiao analyzed the data; Mingli Jiao,
Jingfu Mao and Qunhong Wu contributed to the manuscript’s revision. All
authors approved the final manuscript for publication.

Jiang et al. Health and Quality of Life Outcomes          (2020) 18:201 Page 6 of 8



Funding
This work was supported by the Natural Science Foundation of China [grant
number 71473064, 71673073]; New Century Excellent Talents of University
from the Ministry of Education, China [grant number 1252-NCET02]; the Hei-
longjiang Provincial Association of Social Sciences [grant number 15058]; and
the Collaborative Innovation Centre of Social Risks Governance in Health.

Availability of data and materials
Datasets used or analysed during the current study are available from the
corresponding author on reasonable request.

Ethics approval and consent to participate
Not applicable to this study.

Consent for publication
This manuscript has not been published or presented elsewhere in part or in
entirety and is not under consideration by another journal. All study
participants provided informed consent, and the study design was approved
by the appropriate ethics review board. We have read and understood your
journal’s policies, and we believe that neither the manuscript nor the study
violates any of these.

Competing interests
No competing interests.

Author details
1Medical department, General Hospital of Heilongjiang Agricultural
Reclamation, Harbin 150088, China. 2Department of Policy and Hospital
Management, School of Public Health, Harbin Medical University, Harbin
150081, China. 3Department of ENT, Linkou County Maternal and Child
Health Hospital, Mudanjiang 150081, China. 4Department of Cardiology,
Heihe First People’s Hospital Heihe, Heihe 157600, China. 5Harbin NO.6
Senior High School, Harbin 150000, China. 6Department of Policy and
Hospital Management, School of Health Management, Harbin Medical
University, Harbin 150081, China. 7Department of Medical Human Resource,
School of Public Health, Harbin Medical University, Harbin 150081, China.
8Department of Social Medicine, School of Public Health, Harbin Medical
University, Harbin 150086, China.

Received: 3 April 2019 Accepted: 16 June 2020

References
1. World Health Organization Western Pacific Region. Maternal health care:

policies, technical standards and services accessibility in eight countries in
the Western Pacific region. Manila: WHOWPR; 2018.

2. Commission, N.H.a.F.P. China Statistical Yearbook 2017 C.S. Bejing: Press;
2017.

3. World Health Organization. WHO recommendations on antenatal care for a
positive pregnancy experience. Geneva: WHO; 2016.

4. Campbell OM, Graham WJ. Strategies for reducing maternal mortality:
getting on with what works. Lancet. 2006;9543:1284–99.

5. Filippi V, Ronsmans C, Campbell OM, Graham WJ, Mills A, Borghi J, et al.
Maternal health in poor countries: the broader context and a call for action.
Lancet. 2006;9546:1535–41.

6. Pallikadavath S, Foss M, Stones RW. Antenatal care: provision and inequality
in rural North India. Soc Sci Med. 2004;59(6):1147–58.

7. Weiner R, Ronsmans C, Dorman E, Jilo H, Muhoro A, Shulman C. Labour
complications remain the most important risk factors for perinatal mortality
in rural Kenya. Bull World Health Organ. 2003;8:561–6.

8. Vassy C, Rosman S, Rousseau B. From policy making to service use. Down’s
syndrome antenatal screening in England, France and the Netherlands. Soc
Sci Med. 2014;106:67–74.

9. Jiazeng H. Current status of maternal health Care in China. Chin Med J.
1994;5:388.

10. World Health Organization. Packages of interventions for family planning,
safe abortion care, maternal, newborn, and child health. Geneva: WHO;
2010.

11. Min Z. The influencing factors and prediction of maternal mortality in China.
Shandong: Shandong University; 2014.

12. Say L, et al. Maternal mortality in 2005. WHO UNICEF UNFPA and the World
Bank. Geneva: WHO; 2007.

13. Ivinson AJ. Macroeconomics and health: investing in health for economic
development. Rev Panam Salud Publica. 2001;48:143–4.

14. Walt G. WHO’s world health report 2003. BMJ. 2004;7430:6.
15. Li X, Lu J, Hu S, Cheng KK, De Maeseneer J, Meng Q, et al. The primary

health-care system in China. Lancet. 2017;10112:2584–94.
16. Ochako R, Fotso J-C, Ikamari L, Khasakhala A. Utilization of maternal health

services among young women in Kenya: insights from the Kenya
demographic and health survey, 2003. BMC Pregnancy Childbirth. 2011. 11(1).

17. Kenny A, Basu G, Ballard M, Griffiths T, Kentoffio K, et al. Remoteness and
maternal and child health service utilization in rural Liberia: a population-
based survey. J Glob Health. 2015;2:020401.

18. Fotso JC, Ezeh A, Oronje R. Provision and use of maternal health services
among urban poor women in Kenya: what do we know and what can we
do? J Urban Health. 2008;3:428–42.

19. Matsuo H, Matthijs K. Women’s age at last childbearing and its
determinants: a case study of Antwerp (Flanders, Belgium) on the basis of
the multi-source COR* historical sample. Hist Fam. 2016;2:175–94.

20. Babalola S, Fatusi A. Determinants of use of maternal health services in
Nigeria—looking beyond individual and household factors. BMC Pregnancy
Childbirth. 2009;1:43.

21. Tat F. Implementation model of maternal and child health service policy in
East Nusa Tenggara Province. Pyrex J Med Med Sci. 2017;5:50–8.

22. Kaphle HP, Gupta N, Shrestha N, Paul A, Dayal A. Policy prospective, service
provision and gap in maternal health in Nepal. Int J Gen Med Pharmacy.
2017;5:39–48.

23. Shiffman J. Generating political priority for maternal mortality reduction in 5
developing countries. Am J Public Health. 2007;5:796–803.

24. National basic public health service project. China Occupational Medicine;
2017. p. 4.

25. Xiaoying H. Strengthen maternity and childcare network Regulate maternal
health management. Shanghai: Reduce maternal mortality & Improve
women's health in China Academic Forum; 2011.

26. Wenli L, Yan G. Analysis of poverty medical alleviation for poor maternal of health
sixth project loaned by World Bank. Chinese Primary Health Care. 2002;4:33–4.

27. Yue Zhou YS. Heilongjiang agricultural infrastructure construction research.
Co-Operative Econ Sci. 2018;2:34–5.

28. Xiangli W, Haiyan Z. Study on the coordinated development of population
distribution and economic pattern in Heilongjiang Province. Areal Res Dev.
2014;1:164–9.

29. Laifa L, Xia L. Reflections on the equalization of basic public health services
by population and family planning technical services. Zhongguo Jihua
Shengyuxue Zazhi. 2010;4:200–2.

30. Heilongjiang Provincial Government. Analysis and Countermeasures of
Population Development in Heilongjiang Province. China: Social Sciences
Academic Press; 2015. pp. 179–189.

31. Center, N.H.a.F.P.C.S.I. 2013 Fifth National Health Service Survey Analysis
Report. Bejing: China Union Medical University Press; 2015.

32. Liu X, Zhou X, Yan H, Wang D. Use of maternal healthcare services in 10
provinces of rural western China. Int J Gynaecol Obstet. 2011;3:260–4.

33. Xu Y, Gao J, Zhou Z, Xue Q, Yang J, Luo H, et al. Measurement and
explanation of socioeconomic inequality in catastrophic health care
expenditure: evidence from the rural areas of Shaanxi Province. BMC Health
Serv Res. 2015;1:256.

34. Jiang Zhen PL. Wang Zhifeng, et al. research on the coverage of maternal
health care in the rural areas of middle and western China. Chin Matern
Child Health Care. 2013;31:5101–5.

35. Jat TR, Ng N, San SM. Factors affecting the use of maternal health services in
Madhya Pradesh state of India: a multilevel analysis. Int J Equity Health. 2011;1:59.

36. Emelumadu OF, Ukegbu AU, Ezeama NN, Kanu OO, Ifeadike CO, Onyeonoro
UU. Socio-demographic determinants of maternal health-care service
utilization among rural women in Anambra state, south East Nigeria. Ann
Med Health Sci Res. 2014;3:374–82.

37. Kamal N, Curtis S, Hasan MS, Jamil K. Trends in equity in use of maternal
health services in urban and rural Bangladesh. Int J Equity Health. 2016;1:27.

38. Caimin QJ. Status and factors associate with pregnant woman did not
delivery in hospital in rural area. Chin Prim Health Care. 2010;4:32–4.

39. Junhong F. Analysis in relatedness between the health services and the
quality of prenatal examination in impoverished mountainous areas.
Guangzhou Med J. 2014;3:32–4.

Jiang et al. Health and Quality of Life Outcomes          (2020) 18:201 Page 7 of 8



40. Ahmed S, Creanga AA, Gillespie DG, Tsui AO. Economic status, education
and empowerment: implications for maternal health service utilization in
developing countries. PLoS One. 2010;6:e11190.

41. Long Q, Zhang T, Xu L, Tang S, Hemminki E. Utilisation of maternal health
care in western rural China under a new rural health insurance system (new
co-operative medical system). Aropical Med Int Health. 2010;10:1210–7.

42. Bohai Y. Family planning policy change benefits. Business. 2015;5:54–5.
43. Tao F, Huang K, Long X, Tolhurst R, Raven J. Low postnatal care rates in two

rural counties in Anhui Province, China: perceptions of key stakeholders.
Midwifery. 2011;5:707–15.

44. Fenghu ZYS. The role of postpartum visits in health education during
puerperium. Chin Community Physician (medical specialty). 2011;10:376.

45. Kamau IW. An assessment of postnatal care education given to mothers’
pre-discharge in health facilities in Nairobi county [dissertation]. Nairobi:
University of Nairobi; 2013.

46. Xiaoping QY. Application of lot quality assurance sampling in sample size
estimation of basic public health service evaluation. Zhongguo Yufang
Yixue Zazhi. 2017;1:24–7.

47. Guiding Opinions on Further Strengthening Rural Maternal Maternal
Hospital Delivery Work. (Wifu Shefa [2009] No. 12) [J]. Bulletin of the Ministry
of Health of the People's Republic of China, 2009(5):28–31.

48. Wang W, et al. Levels and trends in the use of maternal health services in
developing countries. Calverton Maryland: Icf Macro Measure Dhs; 2011.

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

Jiang et al. Health and Quality of Life Outcomes          (2020) 18:201 Page 8 of 8


	Abstract
	Objective
	Design, setting, and participants
	Results
	Conclusions

	Introduction
	Methods
	Sample location
	Data
	Study variables
	Statistical analysis
	Ethics approval

	Results
	Discussion
	Limitations

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

