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a b s t r a c t 

Background: We evaluated a large-scale pilot program in Shaanxi Province, western rural China, which 

integrated prenatal screening interventions for congenital abnormalities into routine antenatal programs. 

Methods: We surveyed 1,597 mothers who gave birth between 2009 and 2016. Adopting the interrupted 

time-series design, we evaluated the program’s impact on awareness, coverage, and cost, by comparing 

two counties with only supply-side policies, and two counties from the neighbouring province with no 

policies; and among the two counties with both supply- and demand-side policies and the two counties 

with only supply-side policies. We adjusted the sampling procedure and women’s background character- 

istics. We conducted subgroup analyses by women’s education. 

Findings: After one year of implementation, the coverage of prenatal foetal aneuploidies and B-ultrasound 

screening rose by 25.0% and 23.5%. The program’s supply-side policies attributed to 17.2 percentage points 

(90%CI 7.8–26.6%) and 27.3 percentage points (90%CI 16.2–38.5%) in coverage, and contributed to a higher 

median cost of 796.5RMB (90%CI 595.5–997.5). These significantly affected women with secondary edu- 

cation and above. However, the program’s demand-side measures, that is, vouchers, seemed to be effec- 

tive only in the mountainous regions, which raised awareness, and increased coverage of prenatal foetal 

aneuploidies screening by 28.6 percentage points (90%CI 13.4–43.8%), while not increasing costs. These 

significantly affected women with primary education and below. Education-related inequalities widened 

post-program in counties with only supply-side policies, but no inequalities existed in counties with 

demand-side policies. 

Interpretation: Shaanxi’s program made a pilot study to other provinces of China to integrate antenatal 

services. Government subsidies might be more effective in targeting specific geographic locations and 

people with primary education and lower. 

© 2020 The Author(s). Published by Elsevier Ltd. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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Research in Context 

Evidence before this study 
The global health community is calling for integrated ma- 

ternal, new-born, and child health care. However, two latest 
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systematic reviews from low- and middle-income countries 
(LMICs) concluded that there was still a striking lack of evi- 
dence on integration and delivery strategies. Prenatal screen- 
ing of congenital abnormalities, that is, serum screening for 
foetal aneuploidies and B-ultrasound screening for structural 
malformation, is an important prophylaxis intervention. Our 
systematic search of the literature showed that no study has 
investigated the coverage and inequality of prenatal screen- 
ing in rural China, particularly for the western part that en- 
countered great challenges in promoting maternal, neonatal, 
and child health. Vouchers have been widely considered by 
policymakers and program managers in many LMICs to pro- 
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mote equity for antenatal care. However, systematic reviews 
revealed important literature gaps for implementation. First, 
no study has explored whether and how vouchers can help 

to facilitate the integration of other interventions into rou- 
tine care. Second, no study has explored the mechanisms of 
how vouchers work, considering contextual factors. 

Added value of this study 
This study examined the first pilot program from rural 

China that attempted to integrate congenital abnormalities’ 
screening interventions into routine antenatal care. We found 

that after one year of implementation of this program, the 
coverage of the extended interventions increased substan- 
tially, which was independent of women’s geographic access 
to health care, demographic factors, and socioeconomic sta- 
tus. On the one hand, the program’s supply-side effort s in- 
creased the coverage of the extended interventions and con- 
tributed to a rising median cost. These significantly affected 

women with secondary education and above. On the other 
hand, the program’s demand-side measures, that is, vouchers, 
seemed to be effective only in the mountainous regions and 

increased coverage of the extended interventions, while not 
increasing costs. These significantly affected women with pri- 
mary education and below. In addition, education-related in- 
equalities widened after one year’s implementation in coun- 
ties with only supply-side policies. However, in counties with 

demand-side policies, no inequalities existed. 
Implications of all the available evidence 
Other regions in China and Western Pacific may learn 

from this case to promote integrated antenatal care that built 
constructive accountabilities that link families, communities, 
and health providers. The Chinese government should also 
pay careful attention to the varied contexts while designing 
and tailoring voucher-based programs. It might be more ef- 
fective to target specific geographic locations and people with 

primary education and lower. 

. Introduction 

There has been a strong global commitment to universal health 

overage, and the extension of essential preventive services is one 

f its central features [1] . Global consensus was required to pro- 

ide integrated health services based on peoples’ needs [2] . How- 

ver, previous studies focused mainly on the negative role of user 

ees that undermined access to health care [3] . Furthermore, re- 

ated literature on how to provide services in a comprehensive 

nd integrated manner in the context of frontline practices in low- 

esourced settings is scarce [4] . This applies particularly to mater- 

al, neonatal, and child health (MNCH) [5–7] . Antenatal care serves 

s a platform to provide a continuum of interventions that could 

ot only manage maternal risks but also improve child health 

utcomes [8] . Recent global public health guidelines recommend 

vidence-based interventions that should be integrated into rou- 

ine antenatal care [9,10] . These interventions include a series of 

renatal screening services related to infectious diseases, malnu- 

rition, and congenital abnormalities. However, the two latest sys- 

ematic reviews on studies from low- and middle-income countries 

LMICs) concluded that there was still a striking lack of evidence 

n the effect of integration and the delivery strategy to achieve 

niversal coverage [11,12] . 

Demand-side financing consists of a group of innovative tools to 

romote equity in essential health services [13,14] . Vouchers have 

een widely considered by policymakers and program managers in 

any LMICs for antenatal care. As found in several systematic re- 

iews, vouchers seem to be effective in improving coverage and 

argeting subsidies for disadvantaged groups [15–17] . However, two 

nowledge gaps exist [18,19] . First, only a few studies have ex- 
2 
lored whether and how vouchers can make a difference in facili- 

ating the integration of other interventions into routine care. Sec- 

nd, while vouchers, as a means of delivery, may reduce financial 

arriers to access and may acknowledge recipients of the services, 

ew investigations have been conducted to understand the mecha- 

ism of vouchers, considering contextual factors. 

China has been scaling up its National Essential Public Health 

rogram, which has been providing five free routine antenatal vis- 

ts since 2009 [20] . The program builds on the WHO’s recommen- 

ations to deliver a list of basic antenatal care services. In some 

estern provinces such as Shaanxi and Ningxia, voucher-based sys- 

ems were set up to deliver these services (Please see Appendix 

able 1 for the procedure). Prenatal screening of congenital ab- 

ormalities, including screening of foetal aneuploidies and struc- 

ural malformation, are important components of antenatal care. 

he Chinese government released guidelines for prenatal screening 

n 2003 (Please see Fig. 1 for patient flow). However, despite en- 

ry and pricing regulations, the government made little effort to 

cale up these services in rural areas. Surveys based in hospital 

ettings show that the coverage was low even in the developed 

rban settings [21,22] . Recently, the Chinese government has been 

alling for pilot reforms to promote integrated MNCH care [23] . 

he Extended Antenatal Care Program (“the Program” hereafter) in 

haanxi Province, Western China, was the first pilot in the rural ar- 

as. The Program, initiated on May 1 st , 2015, aimed at integrating 

he two types of interventions that screen congenital abnormalities 

nto routine antenatal care: prenatal foetal aneuploidies screening 

nd prenatal B-ultrasound screening. 

Specifically, Shaanxi Province implemented two types of man- 

gerial measures. Appendix Table 1 describes the policies in de- 

ail. Briefly, on the supply side, the government advocated univer- 

al uptake of prenatal screening services and established mech- 

nisms to coordinate health providers and guide service proce- 

ures. Whereas on the demand side, the government directly sub- 

idized families who used the extended interventions through the 

xisting vouchers-based system within the National Essential Pub- 

ic Health Program. Notably, supply-side measures were universally 

ntroduced in Shaanxi, while demand-side measures (i.e., vouch- 

rs) for the new integrated services were piloted in only about one 

uarter of the counties predetermined by the provincial govern- 

ent, prioritizing poor counties and those having maternal mor- 

ality above the provincial average. 

In this study, we evaluated the impact of the Program on cover- 

ge and equity. Comparing between counties, we tried to differen- 

iate the impacts of the Program’s supply- and demand-side man- 

gerial measures. By considering the contextual factors, we draw 

essons for the Chinese government on how to proceed with inte- 

ration and promote equity in similar settings. 

. Methods 

.1. Study design 

According to data from China’s national surveillance [24] , the 

ncidence of congenital abnormalities in China reached 15.7 per 

0 0 0 births in 2015, contributing to 10.8% of the nation’s burden of 

eonatal mortality. The province of Shaanxi and Ningxia had simi- 

ar infant mortality (around 5 per 10 0 0 live births in 2015) and the

ncidence of congenital abnormalities compared to China’s national 

verage. 

Using survey data, we conducted an observational study that 

ompared between counties that had policies and similar counties 

hat did not. First, to evaluate the impact of the Program’s supply- 

ide integration measures, we compared between two counties 

n Shaanxi Province where only supply-side measures were con- 

ucted, and two counties in Ningxia Province where integration 
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Fig. 1. Patient pathway for antenatal care services in Shaanxi and Ningxia Province, Western China. 
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ad not yet commenced. We chose Ningxia because it is a neigh- 

ouring province of Shaanxi, and vouchers were used in both of 

he two provinces to deliver routine antenatal care. Second, to 

valuate the impact of the Program’s demand-side measures, we 

ompared four counties within Shaanxi Province, where supply- 

ide measures were universally carried out, but demand-side mea- 

ures were only conducted in two of them, as a means to promote 

ntegration. In addition, the four counties within Shaanxi came 

ut from two different contexts, where two neighbouring counties 

ere from the mountainous regions and the other two neighbours 

ere from the plain regions. For each pair, one had demand-side 

olicies for integration and the other did not. (Please see Appendix 

igure 1 for a map of locations). 

.2. Data sources 

We surveyed mothers who gave birth during the 2009–2016 pe- 

iod in the six counties from July to August 2016 using a strati- 

ed, clustered sampling procedure. First, to define the stratum, we 

anked all the townships in each county based on their travel time 

distance) to the county hospital using Baidu Maps. We then clas- 

ified the townships into three groups based on this travel time, 

here each group was a sampling stratum. Second, we sampled 3–

 townships within each stratum. The number of townships that 

ere selected ranged from 10 to 12 for each county. For each 

ownship that was selected, we considered the distance of each 

illage from the township maternal and child health doctor who 
3 
as in charge of the National Essential Public Health Program. We 

hen sampled at least two villages - one far from, and one near 

he township hospital. Third, we obtained lists of names of all the 

others living in the sampled villages from the local maternal and 

hild health doctor. The lists of names contained the basic informa- 

ion - including name, address, date of birth, and telephone num- 

er - of all the mothers and children that were recorded in the 

nnual report system. We investigated all the families on this list 

hat were at home during the survey. Fourth, we defined seven age 

roups according to the mothers’ date of delivery before the sur- 

ey: 0–6 months, 6 months to 1 year, 1 to 2 years, 2 to 3 years,

 to 4 years, 4 to 5 years, and 6 to 7 years. The sample size

as determined by the time window of the study. For each age 

roup, we selected a minimum number of mothers for the study. 

or the 0–6 months’ age group, we surveyed at least 100 women, 

hile for the other age groups, we surveyed at least 20 women 

n each group. We recruited and trained students from the au- 

hor’s institute, to interview the mothers using a structured ques- 

ionnaire. Verbal informed consent was obtained from the partic- 

pants of the study. The study was approved by Peking University 

IRB0 0 0 01052–14070). 

In total, we approached 1615 mothers of which 16 (1.0%) re- 

used to participate in the study, and the other 170 (10.5%) partic- 

pants had important missing values. For the 170 participants, our 

tudent interviewers contacted them at least three times through 

hone calls to complement the missing questions, of which we ex- 

luded 18 questionnaires. We finally had 1597 (98.9%) valid ques- 
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Table 1 

Characteristics of the mothers that were investigated in six rural counties from Shaanxi and Ningxia Provinces, Western China, by type of policies, 2009–2016. 

Counties from Shaanxi with both 

supply- and demand- side 

integration policy 

Counties from Shaanxi with only 

supply-side integration policy 

Counties from Ningxia without 

integration policy 

N % N % N % 

Timing of birth 

Before May 1st 2015 227 78.4% 234 79.6% 254 78.2% 

After May 1st 2015 276 21.6% 286 20.4% 320 21.8% 

Missing 0 0.0% 0 0.0% 0 0.0% 

Income quintile 

Q1 118 23.9% 99 21.1% 314 51.8% 

Q2 182 37.8% 185 36.7% 164 32.2% 

Q3 202 38.3% 233 42.3% 96 16.1% 

Missing 1 0.2% 3 0.6% 0 0.0% 

Travel time to county 

< = 30min 180 34.9% 141 25.5% 194 33.9% 

30–60min 305 61.5% 224 44.0% 287 49.4% 

> 60min 18 3.6% 155 30.5% 93 16.7% 

Missing 0 0.0% 0 0.0% 0 0.0% 

Mother’s education 

Illiterate 19 4.7% 14 3.0% 60 11.8% 

Primary 327 67.2% 302 61.4% 458 80.5% 

Secondary 94 18.6% 122 21.8% 36 5.3% 

College and above 61 9.5% 79 13.8% 16 2.5% 

Missing 2 0.4% 3 0.6% 4 0.7% 

Mother’s age in giving birth 

< 20 13 3.0% 12 2.6% 97 16.8% 

20- 321 64.9% 338 64.1% 373 68.6% 

30- 169 32.1% 167 33.3% 99 14.6% 

Missing 0 0.0% 3 0.6% 5 0.9% 

Parity in giving birth 

1 219 42.9% 259 47.4% 171 29.4% 

2 270 54.5% 244 50.1% 239 42.2% 

3 and above 14 2.6% 15 2.5% 162 28.5% 

Missing 0 0.0% 2 0.4% 2 0.4% 

Mother’s ethnicity 

Minority 2 0.4% 4 0.9% 482 84.3% 

Han majority 501 99.6% 514 99.1% 92 15.7% 

Missing 0 0.0% 2 0.4% 0 0.0% 

Place of delivery in home county 

No 39 8.1% 55 11.0% 40 5.4% 

Yes 462 91.9% 464 89.0% 533 94.6% 

Missing 2 0.4% 1 0.2% 1 0.2% 

Legally married when giving birth 

No 17 3.9% 21 3.2% 46 6.3% 

Yes 486 96.1% 497 96.8% 528 93.7% 

Missing 0 0.0% 2 0.4% 0 0.0% 

Mother’s NCMS coverage when giving birth 

No 23 4.5% 33 5.8% 46 7.9% 

Yes 479 95.5% 483 94.2% 526 92.1% 

Missing 1 0.2% 4 0.8% 2 0.4% 

County 

Mei 244 48.3% 0 0.0% 0 0.0% 

Qishan 0 0.0% 248 46.6% 0 0.0% 

Baihe 259 51.7% 0 0.0% 0 0.0% 

Xunyang 0 0.0% 272 53.4% 0 0.0% 

Tongxin 0 0.0% 0 0.0% 271 47.6% 

Yuanzhou 0 0.0% 0 0.0% 303 52.4% 

Missing 0 0 0 

Notes: 

1. A total of 1597 mothers that gave birth during the 2009–2016 period in six rural counties from Shaanxi and Ningxia provinces were investigated. The sampling design 

was adjusted using the “svy” command in STATA. 

2. The households’ income per capita was grouped into three quantiles. The income was adjusted to its value in 2016, according to the annual consumer price indices in 

rural China. The cut-off points were 6669.3 RMB ($983.6) and 12,866.1 RMB ($1897.7) ($1 = 6.78 RMB in 2016), respectively. 

3. NCMS, the New Cooperative Medical Scheme. This government-run health insurance system covers health care for families living in rural China. 
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ionnaires for this analysis. We input the data using the EpiData 

oftware version 3.0. Each questionnaire was double-entry and 

hecked for inconsistencies. Data were then exported to Stata 13.1 

or further recoding and analysis. 

The first author designed the survey and developed the ques- 

ionnaire with consultations to statisticians and epidemiologists in 

he author’s institution. One section of the questionnaire requested 
4 
he mothers to recollect the frequency, contents, and total costs of 

he antenatal care received. We built the following coverage indi- 

ators, defined as the proportions of women who declared having 

sed such services: prenatal foetal aneuploidies screening, prena- 

al B-ultrasound screening, and at least five routine antenatal visits. 

e ascertained 2 cost-related indicators, i.e. the total medical and 

on-medical costs associated with antenatal care. Medical costs re- 
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erred to the out-of-pocket payments to health providers to receive 

ntenatal care, while non-medical costs referred to the costs of 

ravel and accommodation that were directly related to the activi- 

ies in seeking antenatal care. 

In addition, the questionnaire investigated the respondents’ 

wareness of the government program and their benefit from it. 

hese data comprised four indicators in this analysis: 1) knowing 

bout the five free routine antenatal care visits; 2) having used 

ntenatal care vouchers; 3) knowing about the Extended Antena- 

al Care Program; 4) having used the extended interventions free 

f charge. We also collected information on the following covari- 

tes: mothers’ education, households’ income per capita, mothers’ 

ealth insurance, distance, parity, and age. 

.3. Statistical analysis 

We described women’s characteristics by types of interventions 

nd regions. We analysed trends in awareness and coverage, ad- 

usting confounding factors using Poisson regression with sand- 

ich robust standard errors. We reported 90% confidence intervals 

CIs) that accommodate higher type I errors because this is a pi- 

ot study with relatively small sample sizes. We adopted the inter- 

upted time series approach to model the Program’s impact [25] . 

he interrupted time series estimation was fulfilled using a regres- 

ion analysis that modelled the change in level and change in trend 

rom before and after the program, and the program impact was 

stimated halfway through the post-program period. We used or- 

inary least squares to model awareness and coverage; we used 

uantile regression to model costs to estimate the median. We ad- 

usted the following covariates: mothers’ educational achievement, 

ouseholds’ income per capita tertiles, mothers’ insurance cover- 

ge at birth, travel time to the county centre, mothers’ parity at 

irth, whether the women delivered in their home county, and 

others’ age at birth. We tested the sensitivity of the modeling 

trategy using the Difference-in-Differences approach with similar 

ndings (Appendix Table 4–7). We conducted subgroup analyses 

tratified by the women’s education and used the plot graph to 

emonstrate inequity patterns. We adjusted all monetary values 

elative to 2016 using consumer price indices. We used the “svy”

ommand in STATA version 13.1, weighing each observation against 

he inverse of the sampling probability. Participants with missing 

alues in any dependent variables and explanatory variables were 

xcluded from the statistical analysis. 

.4. Role of the funding source 

The funder of the study had no role in the study design, data 

ollection, data analysis, data interpretation, or writing of the re- 

ort. The corresponding author had full access to all the data in 

he study and all authors shared the responsibility for the decision 

o submit for publication. 

. Results 

Table 1 and Appendix Table 2 summarize the background char- 

cteristics of 1597 mothers. A total of 715 mothers (44.8%) gave 

irth before May 1, 2015, which was when the Program was ini- 

iated, while the remaining 882 mothers (55.2%) gave birth af- 

er that. The median income per capita was 9329 RMB ($1376). 

n general, the mothers from Shaanxi were wealthier than those 

rom Ningxia, while income did not vary much within Shaanxi 

nd across regions. Health insurance (the New Cooperative Med- 

cal Scheme) coverage was 93.2% for the mothers from the six 

ounties. In the mountainous counties of Shaanxi, 31.7% of moth- 

rs had to travel for more than one-and-a-half hours to reach the 

ounty centre, while in the plain counties of Shaanxi, only 51.6% of 
5 
he mothers could reach the county centre within 30 min. Of the 

others, 93.6% achieved primary education and above, although 

he mothers in Shaanxi possessed higher educational levels, partic- 

larly those living in the plain areas. In Shaanxi, 2.5% of the moth- 

rs were adolescents, while the proportion was 16.9% in Ningxia; 

7.2% of the mothers were delivering their first or second child in 

haanxi, while 28.5% of the mothers had delivered three times in 

ingxia. 

Table 2 and Fig. 2 illustrate the pre- and post-program trends 

n awareness of the government program and coverage (Please see 

ppendix Figure 2 for the interrupted time series graphs for all 

utcomes and those by subgroups). In Shaanxi, the proportion of 

others who were aware of the Extended Antenatal Care Program 

ose from 33.0% to 52.7% after May 1 st , 2015. Correspondingly, the 

overage of prenatal foetal aneuploidies and B-ultrasound screen- 

ng rose from 44.5% and 52.1% to 69.5% and 75.6%, respectively. 

n Ningxia, however, there were no obvious trends in coverage 

f these two types of interventions (see Table 3 for the control 

roup). Table 2 also shows that the rising trends in coverage of the 

xtended interventions in Shaanxi were independent of household 

ncome, travel time to the county, mother’s educational achieve- 

ent, insurance, age, parity, and place of delivery. After adjusting 

or these factors, the coverage of prenatal foetal aneuploidies and 

-ultrasound screening increased by 52% (aRR = 1.52 90% CI 1.38–

.67) and 44% (aRR = 1.44 90% CI 1.33–1.56), respectively, after one 

ear of implementation of the program. Awareness of and bene- 

t from the program, and coverage of the two extended interven- 

ions did not vary across income, insurance, and travel time to the 

ounty, but were associated with mother’s education (Appendix 

able 3). 

Table 3 reported the impact of the program’s supply-side poli- 

ies and that by women’s educational achievement. It shows that 

hese policies did not affect the coverage of five routine antena- 

al visits. However, these policies substantially improved coverage 

f the two types of extended interventions. As the model esti- 

ated, 17.2 percentage points (90% CI 7.8–26.7%) and 27.3 per- 

entage points (90% CI 16.2–38.5%) for the coverage of prena- 

al foetal aneuploidies screening and B-ultrasound screening, re- 

pectively, could be attributed to the supply-side policies. The 

upply-side policies could independently explain a rise of 796.5 

MB ($117.5) (90% CI 595.5–997.5) in the median medical costs 

ssociated with antenatal care. In addition, the impact of the 

rogram’s supply-side policies seemed to vary across the moth- 

rs’ educational achievement. For example, the model found that 

he policies had no impact in improving utilization of prena- 

al foetal aneuploidies screening amongst women with primary 

nd below education (point estimates 2.3%, 90% CI 10.3–14.9%), 

ut the impact on women with secondary and above education 

as 35.0% (90% CI 5.0–64.9%). The policies’ impact on prena- 

al B ultrasound screening seemed also larger amongst women 

ith secondary and above education (42.7%, 90% CI 9.3–76.1%), 

han those with only primary and below education (21.9%, 90% 

I 8.0–35.8%). The program’s supply-side policies played a signif- 

cant role in increasing the medical costs associated with ante- 

atal care among women with secondary education and above 

s well. 

Table 4 estimated the impact of the program’s demand-side 

olicies. The findings differed across the mountainous and plain re- 

ions. In the mountainous counties, the data showed that the pro- 

ram’s demand-side policies increased the awareness and utiliza- 

ion of routine antenatal vouchers by 21.8 percentage points (90% 

I 8.0–35.6%) and 13.4 percentage points (90% CI 0.6–26.2%), re- 

pectively. In particular, these policies contributed to a 45.8 per- 

entage points rise (90% CI 30.2–61.5%) in the mothers’ awareness 

f the Program and an 18.2 percentage points rise (5.0–31.4%) in 

heir benefit from it, respectively. Such policies also contributed to 
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Fig. 2. Pre- and post-program time series on coverage of the extended interventions and awareness of the Extended Antenatal Health Care Programs 

A. Impact of the supply-side integration policy 

a) Prenatal foetal aneuploidies screening 

b) Prenatal B ultrasound screening 

B. Impact of the demand-side integration policy 

a) Prenatal foetal aneuploidies screening 

1) Mountainous regions of Shaanxi 

2) Plain regions of Shaanxi 

b) Prenatal B ultrasound screening 

1) Mountainous regions of Shaanxi 

2) Plain regions of Shaanxi 

c) Knowing the Extended Antenatal Health Care Program 

1) Mountainous regions of Shaanxi 

2) Plain regions of Shaanxi 

Notes: 

1. To model the impact of the supply-side integration policies, comparisons were made between two counties in Shaanxi Province where only supply-side measures were 

conducted, and two counties in Ningxia Province, where integration had not yet commenced. 

2. To model the impact of the demand-side integration policies, comparisons were made between four counties within Shaanxi Province, where supply-side measures 

were universally carried out, but demand-side measures were only conducted in 2 of them, as a means to integration. In addition, the comparisons were made between 

neighbouring counties from 2 different contexts, i.e. the mountainous regions and the plain regions. . 
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 28.6 percentage points rise (90% CI 13.4–43.8%) in the coverage 

f prenatal foetal aneuploidies screening. Additionally, the model 

uggested that these policies had no role in increasing the median 

edical costs associated with antenatal care (90% CI −227.0 −743.8 

MB). 

In the plain areas of Shaanxi, however, the model suggested 

hat the demand-side policies had no impact on the women’s 
6 
wareness of the program and their benefit from it. Surprisingly, 

he utilization of routine antenatal vouchers ( −10.9 percentage 

oints, 90% CI −20.5- −1.3%), coverage of five routine antena- 

al visits ( −13.4 percentage points, 90% CI −21.0- −5.8), prena- 

al foetal aneuploidies screening ( −27.0 percentage points, 90% CI 

42.7- −11.2%), and prenatal B-ultrasound screening ( −16.7 per- 

entage points, 90% CI −31.4- −1.9%) rose faster in the control 
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Fig. 2. Continued 
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roup rather than in the intervention group. Fig. 2 shows that the 

overage of the two types of extended interventions rose faster in 

he intervention group before the program. In addition, the model 

uggested that the program’s demand-side policies alleviated the 

osts associated with antenatal care by 755.9 RMB ($111.5, 90% CI 

1186.7- −325.1RMB). However, no such effects were observed on 

on-medical costs (point estimate −50.7 RMB, 90% CI −183.9 - 82. 

 RMB). 

Table 5 presents the estimation of the impact of the Program’s 

emand-side policies related to women’s education. In mountain- 

us Shaanxi, these policies contributed to an increase of 24.5 per- 

entage points (90% CI 10.3–38.7%) for women with primary ed- 

cation and below with regard to their declared benefit from 

he program, while such effects were statistically insignificant for 

omen with secondary education and above (90% CI −37.8 –

0.5%). In terms of coverage, the Program’s demand-side measures 

ositively affected (40.3 percentage points, 90% CI 22. 5–58.2%) the 

overage of prenatal foetal aneuploidies screening for women with 

rimary education and below. However, no such effects were ob- 

erved for women with secondary education and above (90% CI 

37.0 – 25.3%). In plain regions of Shaanxi, the policy’s differen- 

iated effects across women’s educational achievement were only 

bserved in the coverage of prenatal foetal aneuploidies screen- 

ng. The usage of such services increased more among women 

ith secondary education and above in the control group rather 
7 
han among those in the intervention group, whereas these effects 

ere statistically insignificant among women with primary educa- 

ion and below. 

Fig. 3 shows that in the two counties where only supply-side 

olicies were carried out, there was no difference across the moth- 

rs’ educational achievement with regard to their declared benefit 

rom the government subsidies ( P = 0.3106 and 0.7857 testing dif- 

erences). In terms of coverage as well, there were no education- 

elated inequities before the Program ( P = 0.5638 and 0.4277 re- 

pectively). However, after the Program, women with secondary 

ducation and above had 45.2 ( P < 0.0 0 01) and 26.5 ( P = 0.0 0 02)

ercentage points higher coverage of prenatal foetal aneuploidies 

creening and B-ultrasound screening, respectively, compared to 

hose with primary education and below. In addition, persistent 

ducation-related inequalities were observed for at least five rou- 

ine antenatal visits during the study period (P value = 0.0013). 

Fig. 4 illustrates different inequity patterns in the two coun- 

ies – both supply and demand-side policies were carried out, 

ducation-related inequalities in the women’s declared benefit 

rom the government subsidies vanished after one year of imple- 

entation of the program (rate difference 18.9 percentage points, 

 = 0.0030, 2.3 percentage points, P = 0.7049 before and after the 

rogram, respectively). Similar patterns were observed in the cov- 

rage of routine antenatal care and the two types of extended in- 

erventions. 
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Table 2 

Trends in awareness and benefit of the government antenatal care programs, and coverage of antenatal care services among the mothers that were 

investigated in the four rural counties from Shaanxi Province, Western China, 2009–2016. 

Pre-program Post-program Crude RR 90%CI Adjust RR 90%CI 

Voucher-related performance 

Knowing about the five free antenatal care visits 72.6% 81.7% 1.15 1.09,1.22 1.13 1.07,1.19 

Having used antenatal care vouchers 77.3% 88.2% 1.13 1.08,1.19 1.11 1.06,1.16 

Knowing about the Extended Antenatal Care Program 33.0% 52.7% 1.59 1.40,1.81 1.54 1.36,1.75 

Having used the extended interventions free of charge 23.4% 25.8% 1.19 1.00,1.43 1.15 0.96,1.38 

Service-related performance 

Prenatal foetal aneuploidies screening 44.5% 69.5% 1.58 1.43,1.74 1.52 1.38,1.67 

Prenatal B ultrasound screening 52.1% 75.6% 1.48 1.36,1.60 1.44 1.33,1.56 

At least five routine antenatal visits 81.7% 92.9% 1.12 1.08,1.17 1.11 1.07,1.15 

1. 1023 mothers from four rural counties of Shaanxi province was included. The sampling design was adjusted using the “svy” command in STATA. 

2. Since May 1 st , 2015, Shaanxi province has been putting forward the Extended Antenatal Care Program. 

3. Poisson regression was used in the adjust analysis. Sandwich robust standard errors were estimated to calculate 90% confidence intervals (CIs). 

The adjusted covariates include date of delivery, mothers’ educational achievement, households’ income per capita tertiles, mothers’ NCMS coverage 

at birth, travel time to the county centre, mothers’ parity at birth, whether the women delivered in their home county, mothers’ age at birth, and 

county dummy variables. 

Table 3 

An interrupted time-series estimation of the impact of the supply-side policy of Shaanxi’s Extended Antenatal Care Program on awareness, benefit, 

utilization, and costs of the antenatal care services, with Ningxia Province as the control group, by mothers’ educational achievement, using data 

from 4 rural counties in Shaanxi and Ningxia Provinces, Western China, 2009–2016. 

Intervention group Control group Program impact 

Pre-program Post-program Pre-program Post-program Rate/RMB 90%CI 

Overall 

Service-related performance 

At least five antenatal visits 77.8% 88.9% 65.4% 78.3% −4.4 −13.3,4.6 

Prenatal foetal aneuploidies screening 39.8% 64.1% 9.9% 16.1% 17.2 7.8,26.7 

Prenatal B ultrasound screening 48.2% 75.2% 49.1% 51.1% 27.3 16.2,38.5 

Cost-related performance 

ANC medical cost(median) 613.8 1416.8 156.3 200.0 796.5 595.5,997.5 

ANC non-medical cost(median) 323.7 500.0 104.2 101.2 126.4 47.2,205.5 

Mother’s education - primary or below 

Service-related performance 

At least five antenatal visits 73.0% 83.7% 63.5% 80.3% −2.4 −13.7,8.9 

Prenatal foetal aneuploidies screening 39.9% 45.0% 8.8% 14.4% 2.3 −10.3,14.9 

Prenatal B ultrasound screening 46.4% 66.8% 47.9% 49.4% 21.9 8.0,35.8 

Cost-related performance 

ANC medical cost(median) 539.5 1012.0 156.3 200.0 577.8 393.2,762.3 

ANC non-medical cost(median) 312.6 490.0 104.2 101.2 116.3 38.1,194.5 

Mother’s education - secondary or above 

Service-related performance 

At least five antenatal visits 89.4% 94.7% 89.1% 61.5% 10.6 −13.1,34.3 

Prenatal foetal aneuploidies screening 41.2% 85.6% 25.0% 32.1% 35.0 5.0,64.9 

Prenatal B ultrasound screening 52.3% 84.7% 67.1% 60.8% 42.7 9.3,76.1 

Cost-related performance 

ANC medical cost(median) 818.4 2000.0 215.8 300.0 1105.3 158.6,2052.0 

ANC non-medical cost(median) 333.4 506.0 111.2 121.4 46.5 −349.8,442.8 

Notes: 

1. 1094 mothers from four rural counties from Shaanxi and Ningxia Provinces was included. The sampling design was adjusted using the “svy”

command in STATA. 

2. In the Extended Antenatal Care Program, the government of Shaanxi adopted both supply- and demand-side policies. Since May 2015, supply- 

side measures have been universally conducted in Shaanxi, while demand-side measures were adopted in selected counties. In order to estimate 

the impact of the supply-side policies of the Program, we included two counties – Qishan and Xunyang - from Shaanxi where only supply-side 

measures were conducted in the treatment group and two counties from Ningxia, Shaanxi’s neighbouring province, in the control group in this 

analysis. 

3. The interrupted time series estimation was fulfilled using a regression analysis that modelled the change in level and change in trend from pre- 

to post- the program, and the program impact was estimated halfway through the post-program period. Additionally, we adjusted the following 

covariates: mothers’ educational achievement, households’ income per capita tertiles, mothers’ NCMS coverage at birth, travel time to the county 

centre, mothers’ parity at birth, whether the women delivered in their home county, and mothers’ age at birth. We used ordinary least squares to 

model awareness and coverage; we used quantile regression to model costs in order to estimate the median. 

4. At least five antenatal visits, prenatal foetal aneuploidies screening , and prenatal B-ultrasound screening were measurements of the actual coverage 

for these interventions. ANC medical cost was the median of the out-of-pocket payments that women declared were made to the health providers 

while using the antenatal care services. In addition, ANC non-medical cost was the median of the costs incurred by the women for their travel and 

accommodations while using the antenatal care services. 
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. Discussion 

The Sustainable Development Goals (SDGs) and the Global 

trategy for Women’s, Children’s, and Adolescents’ Health are call- 

ng for countries to deliver integrated care for maternal, neonatal, 
8 
nd child health [26] . In this study, we illustrated a successful pilot 

rogram in western rural China that integrated prenatal screening 

nterventions into routine antenatal care programs. The interrupted 

ime series analyses found that the increase in coverage could be 

argely attributed to the Program’s supply-side integration efforts. 
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Table 4 

An interrupted time series estimation of the impact of the demand-side policy of Shaanxi’s Extended Antenatal Care Program on awareness, benefit, utilization, and costs of the 

antenatal care services, with a neighbouring county within Shaanxi as the control group, by regions, using data from 4 rural counties in Shaanxi Province, Western China, 2009–2016. 

Intervention group Control group Program impact 

Pre-program Post-program Pre-program Post-program Rate/RMB 90%CI 

Mountainous 

region 

Voucher-related performance 

Knowing about the five free antenatal care visits 44.7% 71.6% 78.9% 82.7% 21.8 8.0,35.6 

Having used antenatal care vouchers 58.6% 84.0% 77.9% 89.8% 13.4 0.6,26.2 

Knowing about the Extended Antenatal Care Program 28.8% 71.2% 34.2% 29.8% 45.8 30.2,61.5 

Having used the extended interventions free of charge 16.3% 23.2% 25.6% 15.2% 18.2 5.0,31.4 

Service-related performance 

At least five antenatal visits 77.4% 96.4% 74.4% 81.0% 12.5 0.3,24.8 

Prenatal foetal aneuploidies screening 39.9% 80.0% 42.4% 52.4% 28.6 13.4,43.8 

Prenatal B ultrasound screening 64.7% 85.2% 48.8% 76.2% −9.9 −23.8,4.1 

Cost-related performance 

ANC medical cost(median) 1079.0 2000.0 607.2 1214.4 258.4 −227.0,743.8 

ANC non-medical cost(median) 312.6 303.6 431.6 566.7 −153.5 −318.6,11.7 

Plain region Voucher-related performance 

Knowing about the five free antenatal care visits 90.0% 90.4% 76.4% 87.2% −8.6 −20.2,2.9 

Having used antenatal care vouchers 93.5% 92.5% 79.1% 90.7% −10.9 −20.5, −1.3 

Knowing about the Extended Antenatal Care Program 38.9% 56.2% 30.3% 52.9% −4.5 −22.2,13.3 

Having used the extended interventions free of charge 31.6% 33.8% 20.7% 31.9% −8.3 −24.0,7.3 

Service-related performance 

At least five antenatal visits 94.5% 97.2% 82.5% 99.6% −13.4 −21.0, −5.8 

Prenatal foetal aneuploidies screening 59.0% 68.1% 38.1% 76.1% −27.0 −42.7, −11.2 

Prenatal B ultrasound screening 47.7% 64.4% 46.7% 80.5% −16.7 −31.4, −1.9 

Cost-related performance 

ANC medical cost(median) 1042.0 1012.0 625.2 1518.0 −755.9 −1186.7, −325.1 

ANC non-medical cost(median) 235.0 400.0 182.2 364.3 −50.7 −183.9,82.6 

Notes: 

1. 531 mothers from Baihe and Xunyang, two neighbouring counties from the mountainous areas of Shaanxi; 492 mothers from Mei and Qishan, two neighbouring counties from 

the plain areas of Shaanxi. In Baihe and Mei, both supply- and demand- side measures were conducted in the Extended Antenatal Care Program, while in Xunyang and Qishan, only 

supply-side measures were conducted. The sampling design was adjusted using the “svy” command in STATA. 

2. The analytical approach is the same as that of Table 3 in terms of model specification, regression methods, and adjusted covariates. 

3. The definition of dependent variables is the same as that in Table 4 . Additionally, knowing about the Extended Antenatal Care Program measured the proportion of mothers who 

were aware of the Program. Having used the extended interventions free of charge measured the proportion of mothers who declared benefits. 

9
 



In
teg

ra
tin

g
 a

n
ten

a
ta

l
 ca

re
 in

 w
estern

 ru
ra

l
 C

h
in

a
 

T
h

e
 La

n
cet

 R
eg

io
n

a
l
 H

ea
lth

 -
 W

estern
 P

a
cifi

c
 6
 (2

0
2

1
)
 10

 0
 0

7
5
 

Table 5 

An interrupted time series estimation of the impact of Shaanxi’s Extended Antenatal Care Program demand-side policy on awareness, benefit, utilization, and costs of the antenatal care services, by regions and by mother’s 

educational achievement, using data from 4 rural counties in Shaanxi Province, Western China, 2009–2016. 

Mountainous region Plain region 

Mother’s education primary or 

below ( N = 390) 

Mother’s education - secondary or 

above ( N = 134) 

Mother’s education - primary or 

below ( N = 269) 

Mother’s education - secondary or 

above ( N = 220) 

Rate Diff./Yuan 90%CI Rate Diff./Yuan 90%CI Rate Diff./Yuan 90%CI Rate Diff./Yuan 90%CI 

Voucher-related performance 

Knowing about the five free antenatal care visits 19.3 2.8,35.8 21.2 −3.8,46.2 −13.4 −32.0,5.2 −1.1 −15.0,12.8 

Having used antenatal care vouchers 14.8 0.8,28.8 11.3 −18.2,40.9 −13.9 −28.5,0.6 −7.5 −19.0,4.1 

Knowing about the Extended Antenatal Care Program 52.7 36.4,69.0 25.5 −7.2,58.2 −20.7 −40.9, −0.4 11.5 −13.8,36.8 

Having used the extended interventions free of charge 24.5 10.3,38.7 −8.7 −37.8,20.5 −14.2 −35.9,7.5 −4.6 −30.6,21.5 

Service-related performance 

At least five antenatal visits 9.4 −5.3,24.10 17.1 −4.6,38.8 −16.3 −27.5, −5.1 −11.2 −18.6, −3.8 

Prenatal foetal aneuploidies screening 40.3 22.5,58.2 −5.9 −37.0,25.4 −18.2 −44.6,8.2 −21.5 −42.4, −0.5 

Prenatal B ultrasound screening −3.7 −21.8,14.3 −16.3 −40.0,7.4 −9.4 −34.3,15.5 −10.1 −31.7,11.5 

Cost-related performance 

ANC medical cost(median) 737.0 251.2,1222.9 −257.4 −1757.9,1243.0 −534.1 −1054.4, −13.8 −1035.0 −1874.5, −195.5 

ANC non-medical cost(median) −13.8 −207.6,180.1 −483.1 −978.8,12.5 −43.3 −232.2,145.5 −47.1 −298.4,204.2 

Notes: 

1. 1023 mothers from 4 counties of Shaanxi Province, Western China were included. The sampling design was adjusted using the “svy” command in STATA. 

2. The analytical approach used and the definitions of the variables are the same as those in Table 3 . 
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Fig. 3. Trends in education-related inequity in benefiting from the government program and coverage of the interventions in the two counties where only supply-side 

policies were carried out, using data from Shaanxi province, Western China, 2009–2016. 

Notes: 

1. In this analysis, 520 mothers from Xunyang and Qishan Counties, Shaanxi province were included. In the two counties, only supply-side policies were carried out in the 

implementation of the Extended Antenatal Care Program. 

2. Poisson regression was adopted to test inequalities across the mothers’ educational achievement. Correspondingly, the P-values are 0.3106 and 0.7857 for Having used 

the extended interventions free of charge before and after the Extended Antenatal Care Program, respectively, 0.0013 and 0.0013 for at least five antenatal visits before and 

after the program, respectively, 0.5638 and < 0.0 0 01 for prenatal foetal aneuploidies screening before and after the program, respectively, and 0.4277 and 0.0 0 02 for prenatal 

B-ultrasound screening before and after the program, respectively. 
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owever, the Program’s demand-side measures, that is, vouchers, 

eemed to be effective only in the mountainous regions, and af- 

ected women with primary education and below more signifi- 

antly. 

Prenatal screening of congenital abnormalities, including serum 

creening for foetal aneuploidies and B-ultrasound screening for 

tructural malformation, are important secondary prophylaxis in- 

erventions. To date, we identified only two studies in urban China 

hat analysed women’s uptake of services [21,22] , and no studies 

nvestigating coverage and inequalities have been conducted in ru- 

al China. This issue is particularly significant for western rural 

hina, which encountered enormous inequities and challenges in 

romoting maternal, neonatal, and child health [27] . In addition, 

merging evidence has been reported from other LMICs that inte- 

rated HIV, syphilis, TB, and malaria screening interventions into 

outine antenatal services [11,12] , but little is known about prena- 

al screening. Using data from a large-scale, real-world pilot pro- 

ram, this study presented a new and unique case from west- 

rn rural China, which attempted to integrate congenital abnor- 

alities screening interventions. This is important, given the ris- 

ng burden of congenital abnormalities, which affects child mor- 

ality and morbidity, in China and other LMICs [28] . The preven- 
11 
ion and control of major congenital abnormalities has been prior- 

tized by the Chinese government and society, and the screening 

f congenital abnormalities has been incorporated into China’s na- 

ional program since 2003. However, given the areas’ limited man- 

gerial and financial capacity, this program was vertically imple- 

ented in other provinces. To our knowledge, Shaanxi was the first 

rovince to integrate this vertical program into routine antenatal 

are in rural China. China’s National Essential Public Health Pro- 

ram, which aims to universalize routine antenatal care, has ex- 

sted for a decade, but coverage is not yet universal, and ques- 

ions remain for policymakers on how to extend coverage. We 

ound that coverage of routine antenatal care increased fast in 

haanxi during the post-program periods. There were no govern- 

ent programs that extend prenatal screening interventions in this 

rovince. This finding suggests that integrating more cost-effective 

nterventions may help to improve routine services as well. With 

n annual per capita income of 8689 RMB ($1282), the province 

f Shaanxi has a population of 37.9 million, and 46% of them live 

n rural areas [29] . The lessons drawn in this setting may facilitate 

mplementation in other rural settings of China. 

Our survey shows that the coverage of both types of prena- 

al screening interventions had already been rising with a faster 
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Fig. 4. Trends in education-related inequity in benefiting from the government program and coverage of the interventions in the two counties where both supply- and 

demand-side policies were conducted, using data from Shaanxi province, Western China, 2009–2016 

Notes: 

1. In this analysis, 503 mothers from Baihe and Mei Counties, Shaanxi province, were included. In the two counties, both supply-side and demand-side polices were carried 

out in the implementation of the Extended Antenatal Care Program. 

2. Poisson regression was adopted to test inequalities across the mothers’ educational achievement. Correspondingly, the P-values are 0.0030 and 0.7049 for Having used 

the extended interventions free of charge before and after the Extended Antenatal Care Program, respectively, 0.0 0 04 and 0.1577 for at least five antenatal visits before and 

after the program, respectively, 0.0140 and 0.0268 for prenatal foetal aneuploidies screening before and after the program, respectively, and 0.9063 and 0.1233 for prenatal 

B-ultrasound screening before and after the program, respectively. 
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peed in the counties that were to receive demand-side interven- 

ions (vouchers) in plain regions of Shaanxi, which explains why 

e found an “inverse” impact of vouchers in this setting. Coverage 

f B-ultrasound screening rose fast in the mountainous regions of 

haanxi before the Program as well. Foetal aneuploidies screening 

ervices were newly introduced technologies in rural China, whilst 

he B-ultrasound scanning service (without standard clinical proto- 

ols for screening congenital abnormalities) was already available 

efore the program. This helps to explain the differences across 

nterventions. Hospitals may have incentives to import new tech- 

ologies to attract more patients. However, whether the govern- 

ent chose counties with higher coverage to put forward subsi- 

ies is unknown. Further research is warranted to understand how 

echnology infusion per se may affect coverage in rural settings. 

While integration did play a role in improving coverage, our 

ata showed that supply-side integration efforts alone might come 

t costs that undermine equity, consistent with experiences from 

ther settings [3,13] . International experiences illustrate the inverse 

are law, which states that the wealthier population benefits more 

rom the new medical interventions [30] . This argument supports 

dvocating demand-side subsidies for health care. With this stance, 

iterature from the LMICs consistently reports that user fees hin- 
12 
er coverage and equity in essential public health services [3] , [31] . 

onsequently, vouchers were typically considered as means to re- 

ove financial barriers [32] . However, in the specific context of our 

tudy, we found that households’ income and women’s health in- 

urance coverage were not associated with the uptake of the ex- 

ended interventions, suggesting that families’ capacity to pay may 

ot take the most important role that affects utilization. 

Importantly, we found that women with higher educational 

chievement, that is, more knowledgeable women, were more 

ikely to uptake the new interventions. The effects of vouchers var- 

ed across contexts and women’s education as well, which were 

ndependent of women’s wealth level, location, and other socio- 

emographic characteristics. These findings question the mecha- 

ism of how the voucher works in this specific context. In fact, 

n the plain regions, we found that vouchers had no effect on 

omen’s knowledge, that is, women from the county that had 

nly supply-side policies had similar level and trends in aware- 

ess of the government program; whilst in the mountainous set- 

ings, where one-third of women had to travel more than an hour 

nd a half to reach the county hospital, vouchers took a substan- 

ial effect in promoting knowledge of the government program. In 

he Program, the county maternal and child hospital took the re- 



Integrating antenatal care in western rural China The Lancet Regional Health - Western Pacific 6 (2021) 10 0 075 

s

r

i

l

m

c

s

v

w

o

l

f

o

b

d

a

m

n

s

e

p

d

a

f

c

A

t

m

o

p

t

s

s

s

s

d

a

w

o

v

C

l

w

g

c

a

f

i

m

p

A

y

t

F

j

N

t

g

t

s

D

i

m

3

s

D

P

c

i

S

f

R

 

 

 

 

 

 

 

 

[  

[  

 

 

 

ponsibility to advertise the new interventions. Information was 

eleased in public media, such as TV, newspapers, and radios, or 

n the form of posters and booklets that were distributed in the 

ocation of county maternal and child hospital. Women living far 

ight have found it harder to access these channels but the pro- 

ess of distributing vouchers make a chance for them to receive 

uch information directly. This might explain why the impact of 

ouchers in the mountainous areas was greater among women 

ith primary education and below, compared to those with sec- 

ndary education and above, because the latter might be more 

ikely informed by the public media. Taken together, vouchers’ ef- 

ectiveness may stem from targeted acknowledging the recipients 

f the services rather than removing financial barriers. Global de- 

ates continue on whether and how to target while implementing 

emand-side measures, where means-test for the poor are costly 

nd often ineffective in LMICs [18,19] . Education certificates are 

ore easily assessed in Chinese rural settings, which may offer a 

ew approach for targeting. Our findings suggest that in contexts 

imilar to Shaanxi, vouchers that target remote areas and the less 

ducated, seem to be a more effective choice for policymakers and 

rogram managers. More experiments are warranted to better un- 

erstand the mechanisms. 

This study has several important limitations. First, this was 

n observational study that was based on a natural experiment 

rom a government pilot program, we are not able to draw causal 

onclusions. We intentionally chose counties for the investigation. 

lthough geographic factors were considered in the design and 

he comparisons were made between neighbours, these counties 

ay still vary in background and baseline characteristics. To tease 

ut the policies’ impact, we used an interrupted time-series ap- 

roach that further adjusted demographic and socioeconomic fac- 

ors, which might help to reduce biases [25] . Second, we used a 

tratified, clustered sampling procedure in the survey. Although we 

ampled nearly all the townships for county representativeness, we 

till have the risk of sampling errors. Moreover, we ascertained 

everal dependent variables simultaneously, but the study design 

id not allow multiplicity. Third, because this is a pilot program 

nd routine surveillance data were not available when the study 

as conducted, we were not able to evaluate the health outcomes 

f the program. Future work is warranted. Last but not least, sur- 

ey data may have recalling biases. 

onclusions 

The other provinces in China could learn from Shaanxi’s pi- 

ot program that intended to deliver integrated antenatal care to 

omen living in rural settings. This program has made good pro- 

resses to build constructive accountabilities [33] that coordinate 

ommunity-based institutions and county-level health providers, 

nd effectively link families. The Government should pay care- 

ul attention to the varied contexts while designing and tailor- 

ng voucher-based programs. Rural Shaanxi’s case suggests that it 

ight be more effective to target specific geographic locations and 

eople with primary education and lower. 
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