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Abstract
Maternal and neonatal mortality and morbidity, particularly in developing countries, 
are high even in the twenty-first century, which is a cause for concern. Therefore, 
this paper examines the Continuum of Mother and Neonatal Health Care (MNH), 
i.e., at least four ante-natal care visits (ANC 4 +), skilled birth attendance at delivery 
(SBA), post-natal care (PNC), and its determinants in 10 developing countries in 
Asia. It uses Demographic and Household Survey data (2014–2021) and finds that 
only 46% of women received all the MNH services, and 8% did not receive any ser-
vices. In Afghanistan, only 2.8% of women availed complete care of MNH services, 
followed by Timor-Leste (26.1%), Bangladesh (31.5%), Pakistan (35.1%), and Nepal 
(38.8%). Empirical analysis shows that women with higher education, those living 
in urban areas, from wealthy families, and female-headed households have higher 
odds of availing all MNH. Media exposure, ease of access to MNH services, and the 
women who have attended the first ANC at less than four months of pregnancy have 
higher odds of availing all three MNH services. Therefore, the MNH policy should 
target women in rural areas who have a lower level of education and come from low-
income families to improve the mother and neonatal health situation in South and 
Southeast Asia.

Keywords Mother and Neonatal Health (MNH) · Maternal and infant mortality · 
SDG 3 · Public health · South and Southeast Asia · Education · Wealth · Media 
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Introduction

Reducing the burden of maternal and neonatal mortality and morbidity to achieve 
Sustainable Development Goal (SDG) 3 has become a major focus for public health 
and has been given top priority within the global political agenda (United Nations, 
2016). Recent estimates by the World Health Organization (WHO, 2023) highlight 
that approximately 287,000 women died during pregnancy and childbirth in 2020, 
with almost 94% of all maternal deaths occurring in low- and middle-income coun-
tries. Messner et al., (2020), based on an assessment of 178 countries, classified 15 
sub-Saharan African and South Asian countries as having a “very high” or “high” 
alert for maternal and neonatal mortality. These two regions accounted for 253,000 
(about 88%) of maternal deaths in 2020 (WHO, 2023). South Asia contributed to 
one-fifth of global maternal deaths and is experiencing a dismal state of maternal 
mortality rate (MMR)1 as the region is still struggling to achieve the SDG 3 target 
(WHO, 2023).

India had the second-highest estimated number of fatalities, accounting for 8% 
of global maternal deaths in 2020, with a 103 maternal mortality ratio per 100,000 
live births (WHO, 2023). Although South and Southeast Asian countries share 
many similarities in aspects such as geographical proximity, socio-cultural factors, 
and health systems, the region’s maternal mortality ratio shows significant variation 
across countries. For example, Afghanistan had an MMR of 620 per 100,000 live 
births and was ranked among the top 10 countries with the highest MMR; Cambo-
dia had an MMR of 218 per 100,000 live births; while, Maldives had an MMR of 
57 per 100,000 live births (WHO, 2023). The high number of maternal deaths in 
the South and Southeast Asia region reflects inequalities in access to quality health 
services, highlighting gaps between different socio-economic groups (WHO, 2023). 
For instance, women in less developed countries tend to marry at a younger age than 
those in developed countries, increasing the risk of teenage pregnancy and leading 
to a lifetime risk of death or morbidity.

The major complications that cause nearly 75% of maternal deaths and up to two-
thirds of neonatal deaths develop at three different maternal stages, i.e., complica-
tions during pregnancy; severe bleeding during childbirth, eclampsia; and infection 
after childbirth, and can be prevented by offering effective health measures right 
from pregnancy to the first week of childbirth (WHO, 2023). Considering the fact 
that nearly 800 women died each day in 2020 due to preventable reasons associated 
with pregnancy and childbirth, i.e., skill care before, during, and after childbirth, 
the maternal mortality and morbidity burden is unacceptably high (WHO, 2023). 
Thus, there is a need for a straightforward, cost-effective, and integrated approach 

1 According to World Health Organization, “the maternal mortality ratio (MMR) is the number of 
maternal deaths during a given period per 100,000 live births during the same period. It shows the risk of 
maternal death in relation to the number of live births and effectively depicts the risk of death in a single 
pregnancy or a single live birth. The maternal mortality ratio can be computed by dividing documented 
maternal deaths by the total recorded live births in the same period and multiplying by 100,000” https:// 
www. who. int/ data/ gho/ indic ator- metad ata- regis try/ imr- detai ls/ 26.

https://www.who.int/data/gho/indicator-metadata-registry/imr-details/26
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/26
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“Continuum of Care” (CoC) to meet the maternal and neonatal health (MNH)2 chal-
lenges, which include services during pregnancy and labour; skilled birth attendant 
(SBA)3; and after-birth care for both mother and newborn. The continuum of care 
was a recurring theme in the World Health Report (2005), and in 2007, the World 
Health Assembly also emphasized the importance of CoC in maternal and neonatal 
health (MNH) services. According to The Lancet Neonatal Survival Series (2005), 
“The continuum-of-care approach promotes care for mothers and children from 
pregnancy to delivery, the immediate post-natal period, and childhood, recogniz-
ing that safe childbirth is critical to the health of both the woman and the newborn 
child—and that a healthy start in life is an essential step toward a sound childhood 
and a productive life.”

Earlier MNH services tended to address maternal and neonatal health issues sep-
arately. The CoC approach aims to avoid dichotomies between mothers and children, 
places of service delivery, or single health issues (Singh et al., 2016; Tinker et al., 
2005). As Kerber et al. (2007) have defined, the health of the mother and the new-
born are linked in the MNH–CoC framework and should be integrated, including 
during adolescence, pregnancy, childbirth, the post-natal period, and childhood. In 
this approach, all women should have access to reproductive health choices and care 
during pregnancy, delivery, and childbirth, and all babies should be able to grow 
into children who survive and thrive (Gill et al., 2007; Högberg, 2005; Kerber et al., 
2007; Lawn et al., 2006; OECD, 2005).

Considering the scenario outlined above, this study applies the integrated 
approach of CoC, following women through their reproductive journey. With the 
onset of pregnancy, a mother should receive effective ante-natal care (ANC),4 which 
is defined as care a woman receives from health professionals during pregnancy. 
During delivery, they should receive skilled birth attendance (SBA), defined as the 
presence of qualified healthcare professionals with technical competence to manage 
childbirth complications and provide immediate post-natal care. Finally, during the 
postpartum period, they should have continued post-natal care (PNC) for themselves 
and their newborns, defined as the care provided by healthcare professionals dur-
ing the first 6–8 weeks after delivery, which is a fragile time for the mother and the 
newborn. The main objective is to quantify the integrated access to maternal and 
neonatal health care services in South and Southeast Asian countries to evaluate the 
dropouts that occur. A pregnant woman may drop out for several reasons, such as 
lack of access to the next facility due to poverty, decision-making power, preference, 

2 According to WHO, “Maternal health and neonatal/new born health is defined as the health of women 
during pregnancy, childbirth, and the postnatal period and  the health for the first month of newborn 
babies.” https:// www. who. int/ europe/ health- topics/ mater nal- health# tab= tab_1.
3 According to World Health Organization, SBA is defined as “an accredited health professional such 
as a midwife, doctor, or nurse who has been educated and trained to proficiency in the skills needed to 
manage normal (uncomplicated) pregnancies, childbirth, and the immediate postnatal period, and in the 
identification, management and referral of complications in women and newborns.” https:// www. who. int/ 
data/ nutri tion/ nlis/ info/ births- atten ded- by- skill ed- health- perso nnel.
4 According to WHO, “antenatal care (ANC) is defined as the percentage of women aged 15–49 with a 
live birth in a given time period that received antenatal care four or more times.” https:// www. who. int/ 
data/ gho/ indic ator- metad ata- regis try/ imr- detai ls/ 80.

https://www.who.int/europe/health-topics/maternal-health#tab=tab_1
https://www.who.int/data/nutrition/nlis/info/births-attended-by-skilled-health-personnel
https://www.who.int/data/nutrition/nlis/info/births-attended-by-skilled-health-personnel
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/80
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/80
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or other demographic and cultural covariates. Our multi-country analysis examines 
major components of the CoC, including at least four ante-natal visits, skilled birth 
assistance during delivery, and PNC within six weeks for the mother and the new-
born. Including this, the next aim of this paper is to investigate the socio-economic 
and demographic differences between women who complete the continuum of care, 
as well as explore what variables predict completion.

Background of the region

South and Southeast Asia provide an important context for research on the acces-
sibility of maternal and child health services. The sub-region is characterized by a 
high maternal mortality ratio, absence of affordable quality public health services, 
gender norms and restrictions on women’s mobility, and socio-demographic factors 
that continue to hinder the effective delivery of maternal and child health services 
(Tey & Lei, 2013; Asim et al., 2020; Raina et al., 2023). The sub-region is by far the 
worst affected by high fertility rates, child marriage, and teenage pregnancy (WHO, 
2023; UNICEF, 2023). One in four young women in South Asia were first mar-
ried or in a union before 18 years of age following maternal morbidities (UNICEF, 
2023). For the country under study, a profile is provided in Table 1, which shows 
the wide variation in Maternal Mortality Ratio (ranging from 78 per 100,000 in the 
Philippines to 620 per 100,000 in Afghanistan), Infant Mortality Rate (ranging from 
6 per 1000 in Maldives to 63 per 1000 in Pakistan), and Neonatal Mortality Rate 
(ranging from 4 per 1000 in Maldives to 39 per 1000 in Pakistan).

Data

This study used data from 10 Demographic Health Surveys (DHS) conducted between 
2014 and 2021 in South and Southeast Asian countries: Afghanistan (2015), Bang-
ladesh (2017–18), India (2019–21), Indonesia (2017), Cambodia (2014), Maldives 
(2016–17), Nepal (2016), Philippines (2017), Pakistan (2017–18), and Timor-Leste 
(2016). The analysis utilized the most recent data available for these countries. Funded 
by the U.S. Agency for International Development (USAID), DHS is a nationwide cross-
sectional survey that provides nationally representative large-scale datasets across low- 
and middle-income countries. The survey used a two-stage stratified sampling design 
to collect data on major demographic indicators like fertility, mortality, reproductive 
health, and child health, including female empowerment indicators like decision-mak-
ing and domestic violence. The details of survey design, data collection procedures, and 
implementation are described in the final reports of the respective surveys.

The individual files of women are used to identify disparities in the utilization of 
maternal and child health services. The questionnaire collects information on care 
provided to women during ante-natal visits, delivery, and postpartum. Compara-
ble estimates are derived from the datasets of 10 different countries as the survey 
used the same sampling design and tool. The study focuses on women between 15 
and 49 years of age who gave birth during the five years preceding the surveys, to 
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avoid recall bias. In addition, the sample consisted of only women with complete 
observations on the variables of interest in this study. After dropping the missing 
observations, we obtained a sample of 246,025 women from all 10 countries. Per-
mission to use the dataset was sought from Measure DHS.5 Using combined data-
sets to analyze country effects could have been a more efficient approach. Pooling 
datasets increases the sample sizes of subgroups to reduce variances and generates 
more accurate confidence intervals for outcomes (Bangdiwala et  al., 2016). How-
ever, there are concerns about the accuracy of findings when pooled datasets are 
used for a small number of countries (Bryan & Jenkins, 2016). Likely drawbacks are 
that combining different datasets increases the variability and could produce spuri-
ous results (Bangdiwala et al., 2016); however, the current datasets used in studies 
from 10 countries are homogenous as the sampling methods and instruments were 
similar and implemented by the same organization.

The study utilized pooled data to identify factors influencing the utilization of 
health care services for mothers and newborns at the regional level. Further, coun-
try-specific analysis was also performed, and the results are provided in the Sup-
plementary file: Appendix  1-Table  1A, Appendix 2-Table  2A to 2J, and Appen-
dix 3-Table 3A to 3J.

Outcome variable

The outcome variable of interest is a complete continuum of health care for mothers 
and newborns. This composite indicator was constructed by using indicators based 
on integrated health service delivery received at three stages: during pregnancy, dur-
ing delivery, and after delivery, either at the health facility or at home. The indica-
tors are defined as follows:

Health Services received during pregnancy: At least four visits (ANC 4 +) to the 
health care facility done by the respondent during pregnancy for health check-ups.

Health Services received during delivery: Childbirth assisted by a skilled birth 
professional, e.g., doctors, nurses, midwives.

Health Services received after delivery: Post-natal check-up for mother and new-
born within six weeks after delivery.

A continuum of care was binary and considered discontinued if a woman had not 
availed of any of these services at any stage of pregnancy and childbirth. Firstly, visit-
ing a healthcare facility for ANC check-ups was defined as a continuum of care dur-
ing pregnancy (coded as 1 “who visited healthcare facility at least four times during 
pregnancy,” vs. 0 “who didn’t receive 4 + ANC services”). Secondly, receiving service 
during delivery (i.e., SBA) along with ANC 4 + service was defined continuum of care 
during delivery (coded as 1 “if a woman delivered the baby in the presence of skilled 
birth attended and received ANC4 + care,” vs. 0 “who received only ANC 4 + care”). 
Lastly, completion of ANC 4 + , SBA, along with post-natal care, defined as completed 
continuum care, (coded as 1 “individual who received post-natal care for herself and 

5 The dataset is publicly available on the Measure DHS website and can be accessed on request from 
https:// dhspr ogram. com/ data/ avail able- datas ets. cfm.

https://dhsprogram.com/data/available-datasets.cfm
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her baby along with SBA during pregnancy and ANC4 + during delivery,” vs. 0 “who 
received ANC 4 + & SBA”) (Haile et  al., 2020; Mohan et  al., 2017; Kikuchi et  al., 
2018; Hamed et al., 2018).

Independent variables

Based on the literature review carried out above and following the seminal work of 
Haile et  al., 2020; Chalise et  al., 2019; Lund et  al., 2014; Yaya et  al., 2016 regard-
ing adequate usage of maternal health care, the study incorporated 14 socio-economic 
and demographic variables. These are: mother’s age at birth (bifurcated into < 20 years 
and >  = 20 years groups); mother’s educational status (recoded as no education, pri-
mary, secondary, and higher); mother’s current occupation; coded into five groups (not 
working, white collar jobs, agricultural work, service, and manual work, don’t know or 
missing information); dwelling setting (coded as rural and urban); birth order of child 
(categorized as first, second, third, and fourth or higher); and wealth quintiles deter-
mined by creating asset indices based on household and characteristics of the house 
(such as drinking facility, building materials, toilet, and electricity). These variables are 
analyzed using principal component analysis, which produces components that are lin-
ear combinations of the variables. Urban and rural households are analyzed separately, 
and the resulting indices are scaled so that a given score on each index indicates the 
same level of wealth. Subsequently, households are divided into five quintiles based on 
their wealth score, with the lowest quintile representing the poorest 20% and the high-
est quintile representing the richest 20%. Women are then classified into these quin-
tiles based on the wealth status of their household (Rutstein, 2008; Rutstein & John-
son, 2004). Mother’s exposure to media was computed by combining three types of 
media exposure, i.e., newspaper, radio, and television, and categorized as no exposure 
(not exposed to any of three), partially exposed (exposed to any two), and full exposure 
(exposed to all three). The desirability of the last pregnancy was recoded into three 
groups: wanted then, wanted later, and unwanted.

The sex of the child and household head (male vs. female) are also included in the 
analysis along with one accessibility variable, i.e., whether the distance to the health facil-
ity is a problem, and the response recorded into two categories” “big problem” and “not 
a big problem.” Service-related indicators, i.e., the timing of first ANC visit, defined as 
a visit in the first four months of pregnancy (coded as “yes” or “no”) were also consid-
ered. Our research also included other factors, such as getting permission to visit a health 
facility and getting money for medical support (coded as a “big problem” or “not a big 
problem”).

Methodology

Patient and public involvement statement

This study did not involve patients, as we used the publicly available Demographic 
and Health Surveys  (DHS) datasets. Procedures and questionnaires for standard 
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DHS surveys have been reviewed and approved by ICF Institutional Review Board 
(IRB). Additionally, country-specific DHS survey protocols are reviewed by the ICF 
IRB and typically by an IRB in the host country. ICF IRB ensures that the survey 
complies with the U.S. Department of Health and Human Services regulations for 
the protection of human subjects (45 CFR 46), while the host country IRB ensures 
that the survey complies with the laws and norms of the nation.

Model

We used univariate, bivariate, and three sequential logistic regression models to 
identify CoC predictors. Model I was fitted to all study participants to identify the 
factors that influenced ANC4 + visits. Among those women who received four or 
more ANC visits, some received SBA during delivery, and the second model was 
outfitted among those women who continued from ANC to SBA. Lastly, the third 
model was outfitted among women who had continued service until delivery and 
received care during the postpartum period, i.e., completed CoC. The models are 
described in Eq. (1)

where subscript kandj denote the woman and cluster, respectively; pkj is the prob-
ability that the j-th woman from community k completed CoC; � is the constant 
corresponding to the study variable; Xkj is the selected socio-economic and demo-
graphic characteristics of woman j for community k; � is a vector of constants giving 
the log odds resultant from a one-unit change in the variable Xkj ; and �kj is the error 
term.

Further, the age of women at childbirth and the order of birth were classified into 
two groups to examine the contribution of various factors to the differences present 
in CoC. Mother’s age at birth was classified as less than 20 years and greater than 
20 years to examine the effect of adolescent pregnancy on availing the MNH ser-
vices; similarly, birth order was coded as categorical dummy first, second and third 
and higher. Multivariate decomposition analysis, also known as the Oaxaca–Blinder 
decomposition technique derived by Blinder (1973) and Oaxaca (1973), was used. 
An extended version designed for nonlinear regression is used for decomposition 
(Fairlie, 2005; Powers & Pullum, 2006; Power and Yun, 2009).

This approach provides an opportunity to clarify the extent to which group dispar-
ities in observed characteristics (covariates) contribute to differences in outcomes, 
as well as how much can be attributed to discrimination or differential effects of 
these observed characteristics. The results are broken down into three parts: endow-
ment (explained), which denotes the portion of the difference explained by group 
variations in observable explanatory variables; coefficient, which represents the dif-
ference caused by varying effects of these variables on outcome across comparison 
groups and cannot be explained by their levels alone; and interaction, accounting 

(1)log

(

pkj
)

(

1 − pkj
) = � +

∑

Xkj� + �kj
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for simultaneous effects from differences in endowments and coefficients. This 
decomposition analysis relies on information regarding completed CoC prevalence 
for selected covariates according to maternal age at birth, along with coefficients 
derived from multivariate binary logistic regression models predicting completed 
CoC for different maternal age categories separately. STATA 15.0 was utilized for 
all analyses, incorporating appropriate sampling weights during estimation.

Result

Descriptive presentation of the continuum of care

In the exhaustive analysis process, the first step is demonstrating COC in the South 
and Southeast Asia region across their background characteristics. Table 2 describes 
the socio-economic and demographic profile of the respondents selected in the study. 
Further, continuing with the bivariate analysis, Table 2 also depicts the prevalence 
of the continuum of care at each stage by selected covariates. In total (246,025), 
women age group 15–49 years were included in the analysis. Most women live in 
rural dwelling settings and belong to male-headed households. Fewer than half of 
women belong to the poorest and poorer wealth quintiles. More than one-fourth of 
them could not read and write, and more than one-fourth were unemployed. The 
finding highlights that almost two-thirds of women had been exposed to any one or 
two sources of media platforms.

Regarding the obstetric history of women, more than one-third of sampled 
women with birth order two, and about half of the last-born children were male. 
The finding also suggests that about 8% of respondents delivered a child at the age 
of 19 years or less. Regarding access to health care services, most women (71%) 
considered that distance to health facilities and availability of money for treatment 
are not big problems. Only 18% of women reported that getting permission to go 
to the health facility is a problem in seeking medical care. Findings revealed that 
most women went for their first ante-natal care visit within the first 16 weeks of the 
gestational period (68%). We also analyzed the country-specific prevalence of CoC 
at each stage by socio-economic and demographic characteristics of women for their 
most recent birth and found the result confirming the findings from the pooled data 
(presented in Supplementary file: Appendix 1-Table 1A).

Table  3 shows the utilization of a combination of MNH services received by 
the mother and the newborn. The finding highlights that almost half of the women 
had received all three services (46%), whereas 8% had not availed of any of these 
services. More than half of the women had availed of ANC 4 + services during 
pregnancy. Among all delivery and postpartum services, more than three-fourths 
(85%) of deliveries were assisted by an SBA, and more than two-thirds of sampled 
women received PNC care for themselves and the newborn. Less than one-fourth of 
women (15%) had received only one service, whereas almost one-third of women 
had availed at least two services. Considering the combinations of services, more 
than two-thirds had received SBA following with PNC, while the percentage of 
women who had availed ANC 4 + and PNC is exceptionally low (2%). Regarding 
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Table 2  Socio-demographic 
characteristics of women who 
had a birth in the past 5 years 
preceding the study for most 
recent birth, pooled data of 10 
countries, (2014–2021)

Background characteristics Total

% N

Place of residence
Rural 70.1 (172,487)
Urban 29.9 (73,538)
Wealth index
Poorest 22.2 (54,673)
Poorer 20.9 (51,309)
Middle 19.8 (48,721)
Richer 19.4 (47,826)
Richest 17.7 (43,496)
Media exposure
No 25.3 (62,187)
Partial 65.6 (161,471)
Full 9.1 (22,367)
Mother’s education
Illiterate 23.3 (57,335)
Primary 14.2 (34,917)
Secondary 46.8 (115,121)
Higher 15.7 (38,652)
Mother’s occupation
Not working 26.4 (64,956)
White collar 4.6 (11,212)
Agri worker 4.3 (10,446)
Service/manual work 4.5 (10,956)
Don’t know/Missing 60.3 (148,455)
Mother’s age at birth
< 20 years 8.4 (20,644)
>  = 20 years 91.6 (225,381)
Wanted pregnancy
Then 89.6 (220,539)
Later 5.5 (13,493)
No more 4.9 (11,993)
Order of birth
First 32.1 (78,956)
Second 33.3 (81,892)
Third 16.6 (40,918)
Four & Higher 18.0 (44,259)
Distance to a health facility
Big problem 29.3 (72,037)
Not a big Problem 70.7 (173,988)
Getting permission to visit a health facility
Big problem 18.4 (45,377)
Not a big Problem 81.6 (200,648)
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the country-specific distribution, Afghanistan has the lowest prevalence of women 
who received MNH services (3%), followed by Timor-Leste and Bangladesh. More 
than two-thirds of Indonesian women received all three services, and less than 1% 
of Maldivian women had not received any service. In four of the ten countries there 
was a higher prevalence of complete CoC compared to the average in the South and 
Southeast Asian countries (Indonesia: 70%, Cambodia: 60%, Maldives: 60%, and 
the Philippines: 70%). In the remaining six countries, fewer than half of women 
received all three MNH services: Afghanistan (3%), Timor-Leste (26%), Bangladesh 
(32%), Pakistan (35%), Nepal (39%), and India (48%).

Figure  1 illustrates the continuum of care route map for selected maternal 
health services. The figure also highlights the occurrence of a large number of 
dropouts from one MNH to the next. The findings show that more than half of the 
sampled women received ANC 4 + service (58.8%); however, more than half of 
women (54.3%) had at least four ANC visits and delivery with SBA. About a one-
tenth (7.6%) dropout was registered at this stage of the pathway. Further, in the 
last stage of CoC, fewer than half (45.6%) of women received all services: ANC 
4 + , SBA, and PNC for mothers and newborns, with a loss of 16.2%. The most 

Source: Authors calculation using Demographic and Household 
Survey (DHS) Data

Table 2  (continued) Background characteristics Total

% N

Getting money for treatment
Big problem 28.8 (70,846)
Not a big Problem 71.2 (175,179)
Sex of child
Male 53.3 (131,083)
Female 46.7 (114,942)
Sex of household head
Male 86.0 (211,476)
Female 14.0 (34,549)
Attended first ANC < 4 months of pregnancy
No 33.3 (81,973)
Yes 66.7 (164,052)
Ante-natal care visit
Less than 4 visits 41.2 (101,362)
At least 4 visits or more 58.8 (144,663)
Skilled birth attendance during delivery
No 14.7 (36,118)
Yes 85.3 (209,907)
Post-natal care for mother & newborn
No 29.6 (72,860)
Yes 70.4 (173,165)
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significant dropouts in the Continuum of Care were observed at the beginning 
of pregnancy, specifically in the receipt of ANC during pregnancy, resulting in 
a loss of nearly more than one-third of women (41%). The proportion of women 
who dropped out during delivery was the smallest across the continuum.

Table 4 represents the prevalence of CoC during pregnancy, delivery, and com-
pleted CoC among the pooled sampled women of all 10 countries according to the 
selected socio-economic and demographic covariates. The data show that mothers 
who live in urban areas had a greater proportion of CoC in all three care pathways, 
but the urban–rural gap in receiving MNH services is heterogeneous at different 
stages of CoC. The highest rural–urban coverage gap was recorded for receiving the 
CoC services during pregnancy (i.e., ANC 4 +) at around 9 percentage points. A 
monotonic increasing and significant association between the education of women 
and CoC for MNH services has been noted; illiterate women had received the low-
est CoC starting from pregnancy and delivery to the postpartum period, which 
increased as the mother’s level of education increased. A similar positive relation-
ship is also evident between household wealth and the CoC for MNH services. 
Women with white-collar jobs (clerical, managerial, professional, technical) had the 
highest CoC during pregnancy and delivery. Media exposure increases the percent-
age of CoC received during pregnancy, delivery, and completion. More than 90% of 
women who received CoC during childbirth were exposed to at least one source of 
the media platform.

Further, with the increase in maternal age, the percentage receiving CoC goes 
up; adolescent mothers (maternal age < 20 years) received CoC during pregnancy, 
delivery, and in the postpartum period lower than those who were 20 years and 
above. The woman’s current fertility status directly drives the use of MNH services. 
Table 4 shows that women with first-order birth had the highest percentage of CoC 
received, which gradually decreased as the birth order increased. Women with fifth 
and higher-order births registered the lowest reach of CoC services for all three 
touchpoints. Women with planned pregnancies had a higher rate of CoC compared 
with those who didn’t plan their fertility. The sex of the child and household head 
failed to explain the inequality in completing the CoC services. It is worth men-
tioning that women who visited for their first ante-natal check-up within the first 16 
weeks of their pregnancy had higher CoC than those who didn’t receive ante-natal 

100%
(246,025)

Total 

Sample 

58.8%
(144,663) 

Received 

ANC 4+ 

54.3%
(133,695)

had SBA

45.6%
(112,069)

Received 

PNC  

41.2% 
dropout

7.6% 
dropout

16.2% 
dropout

Fig. 1  Flowchart of the continuum of care across the maternal and neonatal healthcare of women for the 
most recent birth, pooled data of 10 countries, (2014–2021). Source: Authors calculation using Demo-
graphic and Household Survey (DHS) Data
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Table 4  Socio-economic and demographic conditional prevalence of maternal and neonatal health care 
services received by women and newborns for the most recent birth, pooled data of 10 countries, (2014–
2021)

Background characteristics CoC during 
pregnancy 
(4 + ANC)

CoC during delivery 
(4 + ANC & SBA)

Completed CoC 
(4 + ANC & 
SBA + PNC)

Place of residence
Rural 84.4 90.6 83.2
Urban 95.6 95.6 84.8
Wealth Index
Poorest 73.6 83.4 78.6
Poorer 85.0 90.0 81.6
Middle 89.8 93.3 84.3
Richer 94.1 95.4 85.2
Richest 97.8 97.5 87.2
Media exposure
No 70.0 84.4 76.9
Partial 92.2 93.8 84.9
Full 98.4 95.8 86.3
Mother’s education
Illiterate 58.5 83.1 73.2
Primary 88.7 87.1 80.4
Secondary 96.0 94.2 85.0
Higher 99.1 97.7 88.9
Mother’s occupation
Not working 77.4 89.7 77.0
White collar 93.6 94.9 81.0
Agri worker 82.9 78.0 82.1
Service/Manual work 88.0 90.8 84.1
Don’t know/Missing 93.3 94.5 86.8
Mother’s age at birth
 < 20 years 88.3 91.9 81.4
 >  = 20 years 89.4 92.9 84.8
Wanted pregnancy
Then 88.5 92.6 84.2
Later 88.0 91.7 81.1
No more 80.1 89.1 79.4
Order of birth
First 95.4 95.6 85.1
Second 92.8 93.6 85.6
Third 86.1 90.1 83.0
Fourth & Higher 65.6 82.5 74.6
Distance to health facility
Big problem 74.8 86.8 78.8
Not a big Problem 93.3 94.2 85.3
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care within the first 16 weeks of pregnancy. Further noted that, at any given level, 
the coverage of MNH services is directly driven by the level of access and afford-
ability of these services. Women who reported distance to the health facility, get-
ting money for treatment, and getting permission to visit health facility as “not a big 
problem” had higher CoC (about 85% or more) than women who cited these as a 
problem. χ2 test was utilized to examine associations among the covariates and the 
study variables. The CoC by country is provided in the Supplementary file: Appen-
dix 2-Table 2A to 2J, which confirms the finding of the pooled data.

Multivariate results of the continuum of care

Factors influence the continuum of complete MNH care using binary logistic 
regression

The impact of movement from one socio-demographic strata to another on the con-
tinuous utilization of MNH services has been estimated using binary logistic regres-
sion. A correlation matrix of estimates for variables used in the regression was cre-
ated to check for the possible existence of multicollinearity. Each correlation value 
was found to be significantly less than 0.8, meeting the criterion and providing no 
evidence of multicollinearity. The regression result in terms of odds ratio with a 
95% confidence interval is reported in Table 5. The odds ratios for women receiving 

Table 4  (continued)

Background characteristics CoC during 
pregnancy 
(4 + ANC)

CoC during delivery 
(4 + ANC & SBA)

Completed CoC 
(4 + ANC & 
SBA + PNC)

Getting permission for visiting health facility
Big problem 72.0 87.5 76.5
Not a big Problem 91.4 93.2 84.9
Getting money for treatment
Big problem 76.5 87.3 78.1
Not a big Problem 92.7 94.1 85.6
Sex of child
Male 91.5
Female 91.2
Sex of household head
Male 87.7 92.4 83.8
Female 90.7 92.5 84.0
Attended first ANC < 4 months of pregnancy
No 64.4 88.2 79.6
Yes 96.2 93.4 84.8

Source authors estimation using Demographic and Household Survey (DHS) Data
Conditional prevalence represents the prevalence at each stage of CoC, given that the respondent has 
already achieved the previous stage. Bold figures are not significant at the 5% level of significance
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ANC 4 + care compared with those who received none are shown in Column I; Col-
umn II is about the achievement of ANC 4 + and SBA compared with those who 
received only ANC 4 + , which are defined as continued care at delivery and the last 
column (III) illustrates the results of model III on complete CoC (ANC4 and SBA 
and PNC).

Our findings suggest that all selected covariates were significantly related to four 
or more ANC visits. This highlighted a strong association between ANC + 4 with 
education and wealth. Compared to illiterate women, those with higher education 
had significantly higher odds of receiving continuous care MNH services from preg-
nancy to postpartum. The odds of receiving CoC during delivery and completing 
CoC increased considerably with an increase in educational attainment. In addition 
to this, higher wealth quintiles lead to higher coverage of MNH services in a con-
tinuum fashion. Compared to women in the poorer wealth quintile, women in the 
richest wealth quintile were three times more likely to receive CoC during deliv-
ery; however, the odds of receiving complete CoC is 19% higher among the richest 
women compared to the poorer women. Women’s occupation seems to have a sig-
nificant impact on the use of maternal health services.

Further, the odds of receiving ANC 4 + and ANC 4 + & SBA were higher (37% 
& 17%) if a woman resides in urban rather than rural areas. In contrast, the odds 
of receiving complete care were lower among urban dwellers than rural dwellers. 
Women in female-headed households had 1.06 times higher odds of receiving ANC 
4 + care compared to women who belonged to male-headed households. In contrast, 
the odds of receiving ANC 4 + & SBA were 10% lower among the women who 
belonged to female-headed households compared to those who belonged to male-
headed households. Exposure to mass media increased the odds of continuous use 
of MNH services starting from pregnancy to post-natal care. Notably, the odds of 
using ANC 4 + service were 9 times higher among the women who received their 
first ANC visit in the 16 weeks of the gestational period.

Overall, women of higher birth order had significantly lower odds of receiving 
a continuum of care during pregnancy, delivery, and postpartum compared with 
primiparous women. Women who gave birth in their 20s or later had significantly 
higher odds of receiving some or all the elements of the continuum of care com-
pared to younger mothers. Finally, accessibility to health care services increased the 
odds of using MNH services. Women who recorded distance to a health facility as 
not a major issue had higher odds of receiving ANC 4 + , ANC 4 + , & SBA (65, 44, 
and 13%, respectively), and all three combined compared with those who quoted 
distance as a major issue. Similarly, women quoting no issue in getting money and 
permission to avail health services had higher odds of receiving MNH services com-
pared with those who mentioned these as a problem.

This study also performed a sequential logistic regression for 10 countries to 
assess the inhibiting factors for women to continue using MNH services, and the 
result is summarized in Table 6. The detailed result for each country separately 
with odds ratio and 95% confidence interval is presented in the Supplementary 
file: Appendix 3-Table 3A to 3J. For continued care during pregnancy, the timing 
of the first ANC visit (within 4 months) emerges as the most significant driver, 
followed by media exposure, the mother’s education, and the family’s wealth. 
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Table 5  Predictors of the continuum of care across the MNH services received by women and newborns 
for the most recent birth, pooled data of 10 countries, (2014–2020)

Background 
characteristics

CoC during pregnancy 
(4 + ANC) Odds Ratio 
(I)

CoC during delivery 
(4 + ANC & SBA) Odds 
Ratio (II)

Complete CoC (4 + ANC 
& SBA & PNC) Odds 
Ratio (III)

Place of residence
Rural 1.00 1.00 1.00
Urban 1.37*** [1.30,1.45] 1.18*** [1.11,1.24] 0.88*** [0.85,0.91]
Wealth Index
Poorest 1.00 1.00 1.00
Poorer 1.19*** [1.13,1.24] 1.38*** [1.31,1.46] 0.97 [0.93,1.02]
Middle 1.52*** [1.43,1.60] 1.70*** [1.61,1.81] 1.01 [0.96,1.06]
Richer 1.73*** [1.62,1.85] 2.12*** [1.98,2.27] 1.01 [0.96,1.06]
Richest 2.51*** [2.27,2.77] 3.00*** [2.74,3.29] 1.19*** [1.12,1.26]
Sex of household head
Male 1.00 1.00 1.00
Female 1.06** [1.01,1.12] 0.90*** [0.86,0.95] 0.99 [0.95,1.03]
Media exposure
No 1.00 1.00 1.00
Partial 1.76*** [1.69,1.83] 1.39*** [1.33,1.46] 1.28*** [1.22,1.33]
Full 3.58*** [3.21,4.00] 1.81*** [1.66,1.97] 1.29*** [1.22,1.37]
Mother’s education
Illiterate 1.00 1.00 1.00
Primary 2.61*** [2.48,2.75] 1.08*** [1.02,1.15] 1.32*** [1.25,1.39]
Secondary 3.68*** [3.51,3.86] 1.47*** [1.39,1.55] 1.41*** [1.34,1.47]
Higher 7.77*** [6.89,8.77] 1.95*** [1.78,2.14] 1.74** [1.64,1.85]
Mother’s occupation
Not working 1.00 1.00 1.00
White collar 1.77*** [1.58,1.98] 1.25*** [1.13,1.38] 1.02 [0.96,1.08]
Agri worker 1.30*** [1.21,1.40] 0.55*** [0.51,0.59] 1.37*** [1.28,1.48]
Service/Manual work 1.58*** [1.46,1.72] 1.16*** [1.06,1.26] 1.56*** [1.46,1.68]
Don’t know/Missing 2.10*** [2.01,2.19] 1.71*** [1.63,1.79] 1.91*** [1.85,1.98]
Mother’s age at birth
 < 20 years 1.00 1.00 1.00
 >  = 20 years 1.66*** [1.55,1.79] 1.57*** [1.46,1.70] 1.22*** [1.15,1.3]
Wanted pregnancy
Then 1.00 1.00 1.00
Later 0.96 [0.88,1.04] 0.95 [0.88,1.04] 0.95 [0.89,1.01]
No more 1.04 [0.97,1.13] 1.19 [1.09,1.30] 1.02 [0.95,1.10]
Order of birth
Fourth & Higher 1.00 1.00 1.00
First 2.90*** [2.73,3.08] 2.71*** [2.54,2.89] 1.41*** [1.34,1.48]
Second 2.00*** [1.91,2.11] 1.80*** [1.70,1.90] 1.42*** [1.36,1.49]
Third 1.52*** [1.45,1.60] 1.43*** [1.35,1.52] 1.33*** [1.26,1.4]
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Nine out of 10 countries show that the odds of using ANC 4 + service were higher 
among the women who received their first ANC visit in the 16 weeks of the ges-
tational period compared to those who didn’t visit a health facility in the first 16 
weeks for ante-natal care. All 8 countries show that women from wealthier fami-
lies had a higher chance of availing of MNH service during pregnancy.

Out of the 10 countries, 7 show that first-order children were more likely to 
receive ANC care than the fourth and higher-order children. For continued care 
during delivery, wealth status also emerges as the most significant driver in most 
countries, followed by the dwelling setting and the mother’s education. In over 7 
countries, women in urban dwellings had higher odds of receiving ANC 4 + and 
SBA services than women living in rural areas. The education of mothers is pos-
itive and significant for using MNH services during delivery, and compared with 
illiterate women, women with secondary and higher education had higher odds 
of being cared for by skilled birth attendees during delivery in 8 and 7 coun-
tries, respectively. Similarly, wealth and media exposure were significant drivers 
for complete CoC. Wealthier women and women with full media exposure had 
higher odds of completing the MNH services compared with the poorest women 
with no media exposure in 4 and 6 countries, respectively.

Table 5  (continued)

Background 
characteristics

CoC during pregnancy 
(4 + ANC) Odds Ratio 
(I)

CoC during delivery 
(4 + ANC & SBA) Odds 
Ratio (II)

Complete CoC (4 + ANC 
& SBA & PNC) Odds 
Ratio (III)

Distance to a health facility
Big problem 1.00 1.00 1.00
Not a big Problem 1.65*** [1.58,1.72] 1.44*** [1.38,1.51] 1.13*** [1.08,1.17]
Getting permission to visit a health facility
Big problem 1.00 1.00 1.00
Not a big Problem 1.19*** [1.13,1.25] 1.04 [0.98,1.10] 1.40*** [1.34,1.46]
Getting money for treatment
Big problem 1.00 1.00 1.00
Not a big Problem 1.22*** [1.16,1.27] 1.11*** [1.06,1.17] 1.06*** [1.02,1.10]
Attended first ANC < 4 months of pregnancy
No 1.00 1.00 1.00
Yes 9.43*** [9.08,9.80] 1.47*** [1.4,1.53] 1.34*** [1.29,1.39]
Sex of child
Male 1.00
Female 0.98 [0.95,1.01]
Constant 0.05*** [0.05,0.06] 0.57*** [0.51,0.63] 0.63*** [0.57,0.68]

Source Authors calculation using Demographic and Household Survey (DHS) Data
*** − p value < 0.001, ** − p value < 0.005; confidence intervals are reported in brackets []
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Decomposition analysis using the Blinder–Oaxaca model

Tables  7 and 8 address the variation in the CoC in MNH services due to the 
woman’s age at childbirth and order of birth; bifurcate this difference into three 
components, i.e., endowment or explained part measure the gap attributable 
to the difference in women’s categories (“ < 20 years vs. >  = 20 years” for age 
& “First vs. Second and higher” for birth order); and the remaining two parts 
(coefficient and interaction) measure the effects of these characteristics and their 
interaction with other characteristics.

Women’s age at childbirth (< 20 years vs. >  = 20 years) It is evident from Table 7 
that adolescent mothers had a lower percentage of CoC of MNH services received 
than women who gave birth in the age group 20–49 years. Of the total difference 
in receiving ANC 4 + care over the group, almost 121% was accounted for by 
endowment effects, which explains the change in the composition of women. The 
remaining 21% unexplained difference was driven by the coefficient effects of 
the selected explanatory variable and the interaction term, but the result of the 
interaction effect was insignificant at 5% level of significance, indicating that dif-
ferences in endowments and coefficients simultaneously between the two groups 
do not affect the difference in the outcome. However, the share of the explained 
effect was about 75% for receiving the care during pregnancy and delivery. In the 
case of complete CoC, only the coefficient was significant to the gap attributed 
between adolescent and mature mothers. Country-specific results show that 5 
out of 10 countries offered significant and negative differences except for Nepal, 
which offered significant and higher odds among adolescent mothers for measur-
ing the reach of ANC4 + service. For complete CoC, 5 countries showed signifi-
cant and negative differences.

Birth order (first vs. second and higher) The decomposition result for birth order 
is given in Table 8. It is evident from the result that first-order births had a higher 
percentage of CoC of MNH services received than second and higher-order births. 
74%, 37%, and 67% of total differences in receiving ANC4 + , ANC4 + , and SBA 
and complete CoC services were accounted for by endowment or explained as 
part of the model. Talking about the country-specific results, the differences for 
receiving only ANC4 + service and ANC4 + with SBA are significant and in the 
same direction for all selected countries, whereas only 4 countries offered sig-
nificant differences for completing all three services. In 7 out of 10 countries, the 
contribution of endowment parts is higher than the unexplained parts in measur-
ing the reach of ANC4 + services, whereas for CoC during delivery, the contribu-
tion of the coefficient is higher than the endowment.
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Discussion

This study applied a conservative approach to focus on the continuous use 
of MNH services. As the CoC framework promotes integrated MNH services, 
measuring the heterogeneity in utilizing healthcare facilities along the pathway 
of CoC in developing countries, including South and Southeast Asia, is crucial 
(Kothavale and Meher, 2021). Each element relates to a continuum of care frame-
work that deals with maternal and child health services; thus, measurement of the 
current state of the continuum of care in South Asia, where maternal and child 
mortality is highest, is crucial (WHO, 2023).

Current research shows that only a small subset of South Asian women availed 
a complete continuum of care. The low completion rate of CoC in the region 
highlights a higher risk of maternal and neonatal mortality and morbidity. How-
ever, the reach of complete CoC is higher compared with the previous studies 
reported in Tanzania, Cambodia, Pakistan, Ethiopia, Nepal, and other sub-Saha-
ran African and South Asian countries (Haile et  al., 2020; Mohan et  al., 2017; 
Kikuchi et al., 2018; Iqbal et al., 2017, Chalise et al., 2019). Despite its proven 
benefits and investment in the policies to alleviate maternal, neonatal, and child 
mortality rates, the suboptimal South Asian uptake of a complete continuum of 
care is a challenge. A low level of completion implies that most women, along 
with their newborns, could miss proven benefits at various contact points of the 
continuum, after conception, during birth, and in the postpartum period.

After examining the dropouts at the above-defined touch points on the care 
pathway, one can conclude that providing an enabling environment to pregnant 
women, such as family support, awareness, proximity to MNH facilities, commu-
nity-based MNH extension to have at least four ante-natal visits is crucial for the 
completion of the continuum of care. A huge drop registered at the first stage of 
the CoC—all sampled women who received ANC4 + service. Many studies advo-
cate the importance of receiving ANC 4 + care in safeguarding maternal and neo-
natal mortality (Stanton et al., 2007; Ensor et al., 2014; Adiwanou et al., 2013). 
ANC 4 + has a crucial link to other services, viz., SBA and PNC. The connection 
between ANC and other MNH services is well-established in academic literature 
(Adiwanou et al., 2013;Gottfredsdottir et al., 2016; Jacobs et al., 2017). In most 
pregnancies, ANC allows health personnel and pregnant women to discuss preg-
nancy-related issues like the health of the baby and mother, diet, complications, 
remedies, etc. Multiple interactions between health workers and mothers could 
explain the link between four or more ANC visits and skilled birth attendants 
during delivery, as this helps ensure efficient care (Guliani et al., 2012; Magoma 
et al., 2013).

Given the critical role of ANC4 + visits in the continuum of the care pathway, 
South and Southeast Asian countries need to encourage appropriate policies and 
ensure strict implementation to make such care easier to access and more afford-
able. In the growing phase of technologies, one can think of smart connectiv-
ity solutions, using mobile phones to send messages and calendar alarms, and 
spreading informative messages about the importance of ANC to help increase 
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CoC’s reach. Previous research in Zanzibar proved that using a mobile phone to 
send reminders and messages about ANC visits and its benefits was positively 
related to a woman having at least four ANC visits (Lund et al., 2014).

In accordance with previous studies (James et  al., 2022; Barman et  al., 2020; 
Weitzman, 2017; Wang et al., 2015, Yaya et al., 2016), findings of the multivariate 
analysis highlighted that the richest, most educated, and working women had higher 
odds of availing MNH facilities. Older mothers had lower odds of receiving CoC at 
each touchpoint compared to adolescent mothers. One reason for this could be that a 
higher age can help a mother understand the benefit of safe motherhood and increase 
the chances of receiving high-quality and comprehensive maternal health care (Iqbal 
et al., 2017; Hamed et al., 2018). However, the odds of availing of complete or par-
tial CoC decreased as the birth order increased. Women with higher birth order may 
have trouble accessing services because of childcare or may have relied on experi-
ences from other pregnancies. Our study documented a significant and positive asso-
ciation between the accessibility variables and utilization of MNH services, con-
firming the findings of Bobo et al. (2017) and Master et al. (2013).

Conclusion and policy recommendations

Motivated by the fact that maternal and neonatal mortality and morbidity are preva-
lent in developing countries even today, this study uses the nationally representative 
Demographic and Household Survey (DHS) Data (2014–2021) from 10 South and 
Southeast Asian countries (Afghanistan, Bangladesh, India, Indonesia, Cambodia, 
Maldives, Nepal, Philippines, Pakistan, and Timor-Leste 2016) to analyze the Con-
tinuum of Mother and Child Health Care and its determinants. The results show that 
only 46% received all the maternal and neonatal health (MNH) care services, and 
8% did not receive any services. Afghanistan had the lowest prevalence of receiving 
MNH services; only 3% of total women availed complete care of MNH services, 
followed by Timor-Leste and Bangladesh. Over two-thirds of Indonesian women 
received all three services, and less than 1% of Maldivian women had not received 
any service.

The regression result shows that compared with women living in rural areas, 
those residing in urban areas have a higher probability of availing of MNH ser-
vices; hence, the policy to improve mother and child health should focus on rural 
women. Though the proportion of women-headed households is very small, women 
in female-headed households have higher odds of availing of CoC. This indicates 
that improving women’s decision-making power could go a long way in improving 
the MNH in developing countries. Women with higher education and those from 
more affluent families also tend to avail of CoC. Similarly, media exposure and ease 
of access also positively affect the households’ probability of availing of CoC. If the 
pregnancy is planned and the women have attended the first ANC at less than four 
months of pregnancy, they tend to avail MNH services.

This MNH policy in developing countries should target women living in rural 
areas and male-headed households to ensure CoC services coverage and attain SDG 
3. Focus on gender sensitization is crucial to help men understand the importance 
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of maternal and neonatal care. This can be achieved by encouraging couples to visit 
health centers together during pregnancy. Engaging men in MNH services is cru-
cial. This can be done through targeted interventions to increase male involvement 
in decision-making regarding family planning and healthcare utilization. Challenges 
encountered by women residing in rural areas, such as limited transportation ser-
vices, inadequate road infrastructure, the presence of trained health staff, and access 
to education and economic opportunities, require attention to enhance the utilization 
of MNH services. Further, the MNH policy should also focus on illiterate women 
from low-income families. A potential intervention could involve implementing 
reminders through mobile phones and utilizing IVR calls or text messages from the 
health department. This approach aims to remind pregnant women of their sched-
uled ante-natal care visits to help minimize the likelihood of missed appointments. 
Additionally, it creates an opportunity for comprehensive couple’s counselling 
at different touchpoints during and after pregnancy. Besides, media exposure and 
improving access and affordability of the MNH services would also improve cover-
age and reduce maternal and neonatal deaths in developing countries.

In summary, the findings of this study highlight a worrying lack of continuity 
in Maternal, Neonatal, and Child Health (MNCH) services in South and Southeast 
Asia. Factors such as education level, wealth index, and health insurance coverage 
were strongly associated with completing the continuum of care for MNCH services. 
One significant obstacle to achieving Continuum of Care for maternal and child 
health is the low utilization of Ante-natal Care services at the initial stage of the 
continuum. Addressing this issue is essential for improving the overall CoC com-
pletion rate. Despite continuous efforts by the government to ensure comprehensive 
ANC, there are still areas where adequate ANC levels remain insufficiently attained. 
The identified gaps across all CoC levels underscore an urgent need to prioritize a 
CoC approach in India’s MNCH system. A strategic plan should be developed to 
seamlessly connect all components of MNCH while minimizing dropouts and stand-
ardizing provision so that every woman and child can access these vital services.

Our analysis has some limitations. First, it was not possible to include quality 
aspects of MNH services offered in the health facilities. Second, the reasons for 
discontinuing CoC services, which include factors related to both beneficiaries 
and providers, are also lacking in the study. Furthermore, in a cross-sectional sur-
vey, responses are retrospective in nature, which may introduce bias due to recall, 
although this error was minimized by analyzing the information on the recent birth.
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