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Abstract

Objectives Unwanted pregnancy is an important public health concern in low- and middle-income countries (LMICs).
Using a pooled dataset from 48 Demographic Health Surveys conducted in Africa, Asia, Latin America and Europe
(n = 494,778), we examined the effect of unwanted pregnancy on maternal and child healthcare utilization and child health
outcomes in LMICs.

Methods We used logistic regression models to estimate the effect of unwanted pregnancy on antenatal care use,
supervised delivery, childhood vaccination and three indicators of child health, viz. stunting (height-for-age), underweight
(weight-for-age) and wasting (weight-for-height).

Results We found that mothers of children whose pregnancies had been unwanted had a lower probability of attending four
or more antenatal care visits by 3.6% (95% confidence interval = 1.9-5.4%) compared to those whose pregnancy was
wanted. We did not find significant impacts of unwanted pregnancy on supervised delivery, childhood vaccination uptake
or child health indicators.

Conclusions Birth characteristics, household-level determinants and country-level characteristics seem to be more closely
related to maternal and child healthcare utilization as well as child health outcomes than whether the pregnancy was
wanted or unwanted in LMICs.
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Introduction

This article is part of the special issue “Sexual and
reproductive health of young people — Focus Africa”. The

Rudolf Geigy Foundation (Basel, Switzerland) funded the Globally, there are about 210 million pregnancies each year

open access publication of this article. (World Health Organization 2012). Approximately 40% of
these pregnancies are unintended (including mistimed or
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rized users. (Sedgh et al. 2014). The proportion of unintended pregnancy
was found to be specifically higher among younger women
(aged 15-19 years old) compared to older women (Ikamari
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financial resources available to support a new child, being in
school, being unmarried, or the pregnancy might have been a
result of incorrectly using or lack of access to contraceptives
(Singh et al. 2006; Haffejee et al. 2018).

Unintended pregnancies can have significant health,
social and economic impacts on the mother and her family
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(Singh et al. 2010). These can include negative effects on
the physical and mental health of mothers as well as their
quality of life (Schwarz et al. 2008; Khajehpour et al.
2013). In many low- and middle-income countries
(LMICs), obtaining an abortion can be illegal or inacces-
sible, leading to many unsafe abortions either self-induced
or performed by untrained professionals (Singh et al.
2018). Regardless of the method, abortions increase costs
to the healthcare system and society through the costs
associated with performing the abortion and treating
complications as a result of a self-induced or unsafe
abortion (Sonfield and Kost 2015). The health and social
consequences of unintended pregnancies are significant in
LMICs, where the majority of unintended pregnancies
occur (Gipson et al. 2008).

If the woman cannot obtain an abortion, the unintended
pregnancy can impact on her attitude and behaviour during
pregnancy and her relationship with her child after it is born.
It has been shown that unintended pregnancies are associ-
ated with delayed initiation of antenatal care, higher rates of
maternal, neonatal and infant mortality and child nutrition
status (Rahman 2015; Yazdkhasti et al. 2015). Long-term
consequences for the unintended child include increased risk
of cognitive impairment and chronic disease, reduced sta-
ture (Hoddinott et al. 2013) and an increased likelihood of
crime in adulthood (Donohue and Levitt 2001).

To date, some studies (e.g. Marston and Cleland 2003;
Wado et al. 2013; Rahman 2015; Singh et al. 2015; Rah-
man et al. 2016; Baschieri et al. 2017; Echaiz et al. 2018)
have analysed the effect of unintended pregnancies on
health and healthcare utilization in LMICs. However, the
findings from these studies have been inconsistent. Two
recent systematic reviews (Gipson et al. 2008; Hall et al.
2017) have called for more studies investigating unin-
tended pregnancies in LMICs, given the limited number of
studies and mixed results in the existing literature. Thus,
using a dataset pooled from 48 Demographic and Health
Surveys (DHS) conducted in Africa, Asia, Latin America
and Europe linked with country-level indicators from the
World Bank’s World Development Indicators and Global
Development Finance (WDI and GDF) data sets (World
Bank 2019), we analysed the impact of unwanted preg-
nancy on the receipt of antenatal care use, supervised
delivery, childhood vaccination and child nutritional status
as measured through stunting, underweight and wasting.

Methods
Data

The data for the analysis were obtained from DHS (https://
www.dhsprogram.com/) collected from 48 LMICs through
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the Monitoring and Evaluation to Assess and Use Results
the Standard Demographic and Health Surveys (MEA-
SURE DHS) project over the period between 2010 and
2016. The standard DHS surveys are large nationally rep-
resentative cross-sectional household surveys between
5000 and 30,000 households, typically conducted every
5 years in selected LMICs (The DHS Program 2019). The
DHS collects comparable and reliable information on a
variety of maternal and child health and healthcare indi-
cators (Rutstein and Rojas 2006) by using a multistage
sampling procedure (Demographic and Health Survey
1996). The data were collected using face-to-face inter-
views by trained interviewers. The DHS surveys use a
similar set of questions to increase comparability across
time and countries (Demographic and Health Survey
2006). Data collection methods and reliability and valida-
tion assessments can be found elsewhere (Rutstein and
Rojas 2006). The final sample contained 494,778 singleton
live births, aged 1-59 months, from 48 LMICs. Selection
of countries was determined by the availability of DHS
surveys between 2010 and 2016. In addition, the World
Bank’s WDI and GDF datasets (World Bank 2019) were
used to obtain country-level information. The country-level
information was linked to each child included in the DHS
surveys using the child’s birth year. Table 1 reports survey
years, sample size and gross domestic product (GDP) per
capita for the sampled countries.

Variables
Outcome variables

We examined the effect of unwanted pregnancy carried to
term (hereafter ‘unwanted pregnancy’) on antenatal care
use, supervised delivery and childhood vaccination as out-
come measures of healthcare utilization during the antena-
tal/prenatal, intranatal and postpartum/postnatal stages,
respectively. In addition, we looked at the effect of
unwanted pregnancy on three child health outcome indica-
tors: stunting (height-for-age); underweight (weight-for-
age); and wasting (weight-for-height). These outcomes were
chosen based on previous studies (Marston and Cleland
2003) to reflect the different stages at which an unwanted
pregnancy might have an impact on health outcomes.

The 2016 World Health Organization (WHO) guideline
of antenatal care (ANC) recommends a minimum of eight
contacts to reduce perinatal mortality and improve
mother’s experience of care. As our analyses used data
before the change in the guideline, we used the 2006 WHO
recommendation (World Health Organization 2006a) and
defined adequate ANC use as a binary variable indicating
whether or not the mother attended four or more ANC
visits during her pregnancy. Supervised delivery was
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Table 1 Survey year, sample size and gross domestic product per capita for the sampled 48 low- and middle-income countries from Africa, Asia,
Latin America and Europe, Demographic Health Surveys, 2010-2016

Country Country code Survey year Sample size Gross domestic
product per capita®

Household Children 0-59 months

. . b
Low-income countries

Afghanistan AF 2015 24,395 32,026 1808
Bangladesh BD 2014 17,300 5381 2979
Benin BJ 2011-2012 17,422 12,712 1779
Burkina Faso BF 2010 14,424 14,455 1421
Burundi BI 2010 8596 7558 708
Cambodia KH 2014 15,825 7029 3113
Chad TD 2014-2015 17,233 18,024 2059
Comoros KM 2012 4482 3000 1403
Congo Democratic Republic CD 2013-2014 18,171 18,010 692
Gambia GM 2013 6217 7795 1593
Guinea GN 2012 7109 6720 1197
Haiti HT 2012 13,181 7025 1585
Liberia LR 2013 9333 7300 817
Malawi MW 2010 24,825 19,093 1061
Mali ML 2012-2013 10,105 9982 1787
Mozambique MZ 2011 13,919 10,657 952
Nepal NP 2011 10,826 5240 2042
Niger NE 2012 10,750 12,125 867
Rwanda RW 2014-2015 12,699 7629 1620
Sierra Leone SL 2013 12,629 11,411 1854
Tajikistan TJ 2012 6432 4889 2343
Tanzania TZ 2015-2016 12,563 9780 2510
Togo TG 2013-2014 9549 6670 1316
Uganda UG 2011 9033 7621 1665
Zimbabwe W 2010-2011 9756 5416 1456
Lower-middle-income countries®

Armenia AM 2010 6700 1453 6508
Cameroon CM 2011 14,214 11,156 2614
Congo Brazzaville CG 2011-2012 11,632 8927 5665
Cote d’Ivoire CI 2011-2012 9686 7402 2650
Egypt EG 2014 28,175 15,227 10,049
Ghana GH 2014 11,835 5597 3894
Honduras HN 2011-2012 21,362 10,719 4491
Indonesia D 2012 43,852 17,672 9283
Kenya KE 2014 36,430 9811 2819
Kyrgyz Republic KG 2012 8040 4267 2870
Lesotho LS 2014 9402 3051 2760
Nigeria NG 2013 38,522 30,252 5448
Pakistan PK 2012-2013 12,943 11,483 4429
Philippines PH 2013 14,804 7099 6366
Senegal SN 2014 4231 13,122 2202
Yemen YE 2013 17,351 15,731 3879
Zambia M 2013-2014 15,920 13,020 3582
Upper-middle-income countries®

Colombia CcO 2010 51,447 17,487 10,901
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Table 1 (continued)

Country Country code Survey year Sample size Gross domestic
- product per capita®
Household Children 0-59 months

Dominican Republic DO 2013 11,464 3628 11,888

Gabon GA 2012 9755 5787 17,595

Jordan JO 2012 15,190 9993 10,243

Namibia NA 2013 9849 4892 9140

Peru PE 2012 27,218 9454 10,944

Total 746,796 494,778

“The gross domestic product per capita at purchasing power parity, constant 2011 international $

"The 2017 World Bank classification of the world’s economies is used to categorize sampled countries into low-income countries, lower—middle-

income countries and upper—middle-income countries groups

measured as a binary variable representing whether or not
health professionals (e.g. a midwife, doctor or nurse)
assisted the delivery, as per the WHO definition (World
Health Organization 2004). Childhood vaccination was
measured by a binary variable of whether or not the child
completed the WHO recommended immunization schedule
(see Table A.1 in the Online Resource) for four routine
vaccines, viz. Bacillus Calmette—Guérin (BCG), polio (3
doses), diphtheria, tetanus and pertussis (DTP, 3 doses) and
measles vaccines (World Health Organization 2019).
Children were considered as vaccinated if they were
younger than 11 months and completed the WHO recom-
mended immunization schedule or they were 11 months
and older and completed all the four routine vaccines.
Three binary variables were used to measure child health
outcome. Childhood stunting was defined whether or not the
height-for-age Z-score (HAZ) of the child was below two
standard deviations (HAZ < — 2SD) from the median of
the reference population as defined by the WHO growth
standards (World Health Organization 2006b). Similarly,
childhood wasting and underweight were measured by
whether or not the weight-for-height Z-score (WHZ) and
weight-for-age Z-score (WAZ) of the child were below two
SD from the median of the reference population as defined
by the WHO growth standards, respectively (World Health
Organization 2006b). These analyses were restricted to
surviving children with HAZ, WHZ and WAZ values
between — 6 and 6 as Z-scores outside this range are bio-
logically implausible values based on WHO definition (De
Onis 2006). We generated Z-scores for height-for-age,
weight-for-height and weight-for-age using the 2006 WHO
growth standard (World Health Organization 2006b) and
the Stata’s user-written programme zscore06 (Leroy 2011).

Exposure variable

Whether a pregnancy was wanted or not was determined
based on the intention status of the pregnancy: wanted
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then, wanted later, not wanted. The intention status of the
pregnancy was collected using the following question in
the DHS enquiries: “At the time you became pregnant with
(name of child), did you want to become pregnant then, did
you want to wait until later, or did you want no more
children at all?” (Marston and Cleland 2003). Previous
studies have often used wanted/planned, mistimed and
unwanted terms, respectively, to represent the intention
status of the pregnancies (e.g. Marston and Cleland 2003;
D’Angelo et al. 2004). Since mistimed pregnancies are
ultimately wanted pregnancies and studies (Marston and
Cleland 2003) have documented non-significant or reduced
differences between mistimed and wanted pregnancies, in
this study, as other studies have previously done (e.g.
Barrick and Koenig 2008), we classified mistimed preg-
nancies as wanted pregnancies.

Control variables

Based on the extant literature (Marston and Cleland 2003;
Hajizadeh et al. 2015; Rahman 2015; Singh et al. 2015;
Rahman et al. 2016; Baschieri et al. 2017; Hajizadeh
2019), we controlled for birth characteristics (gender, age
of child, birth order) and household-level covariates
(mother’s age at birth, mother’s marital status, mother’s
education, household living standard/wealth and region)
that have been consistently collected in all DHS surveys
and country-level covariates [GDP per capita and public
health expenditures per capita in purchasing power parity
(PPP), 2011 prices, international $] in our analysis. A
constructed wealth index (WI) for each household in the
DHS surveys was used as a measure of the household
living standard. Using a method suggested by Filmer and
Pritchett (2001), the DHS uses information collected on
selected household’s assets (e.g. bicycles, radio, televi-
sions), types of sanitation facilities, water source and
building materials to construct a measure of household
living standard, the WI (Rutstein and Johnson 2004). We
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used the WDI and GDF data sets (World Bank 2019) to
obtain country-level covariates for each country in our
study. To correct for excessive skewness, we used the
natural logarithm transformation of GDP per capita and
public health expenditures per capita in the analysis.
Table 2 reports the definitions and summary statistics of all
the variables used in the study.

Statistical analysis

Since all outcome variables were binary, we used multi-
variable logistic regressions to examine the extent to which
unwanted pregnancy affects ANC, supervised delivery,
childhood vaccination and child health outcomes, control-
ling for exogenous independent variables. A general
specification of the multivariable logistic regression is:

Log t[n(yi)] = B+ yxie + o + e (1)
where (y;) = %, which transforms the probability of

outcome y (e.g. stunting, wasting and childhood vaccina-
tion) of country i in a period ¢, p(y), from (0, 1) to (— oc,
+ oc), allowing a standard linear regression to be applied.
x are the set of independent variables [e.g. age, sex and
socio-economic status (SES)] affecting the probability that
outcome y will occur, o represents country dummies (or
fixed effects), and ¢ is the random noise. We included
county fixed effects to account for unobserved hetero-
geneity between countries (e.g. cultural differences) that
effects our outcome variables. The parameters of interest
(y) are difficult to interpret directly. Thus, we calculated
marginal effects at the means of the independent variables
to report the effect of each explanatory variable on the
probability of the outcome variables. Based on the annual
female population provided by the Population Division of
the United Nations (UN DESA 2020), we applied the de-
normalization of standard weights approach, as per the
DHS Sampling and Household Listing Manual (ICF
International 2012), to calculate an appropriate weight for
each observation in the analyses. We calculated 95%
confidence intervals (CI) for the marginal effects, taking
into account the effect of the geographical clustering of the
sample. All analyses were performed with Stata software
package (version 15, StataCorp, College Station, Tex).

Results

Unwanted pregnancy in LMICs

Table A.2 in the Online Resource shows the proportion of
pregnancies (%) reported as unwanted in the 48 LMICs by

sex and region. The overall prevalence of unwanted preg-
nancies was 9% in the sampled countries. The proportion

of pregnancies reported as unwanted in the 48 LMICs
varied from less than 1% in the Kyrgyz Republic to about
30% in Malawi (see Table A.2 in the Online Resource and
Fig. 1). The proportion of unwanted pregnancies for male
and female was 8.54% and 8.58%, respectively. The pro-
portion of unwanted pregnancies was 9.27% in rural areas,
whereas this figure was 8.21% in urban areas.

Figure 2 shows the cross-country correlation between
the proportion of unwanted pregnancies and log GDP per
capita. There was a positive but weak association (beta =

2.4, p value = 0.07) between the log of GDP per capita
and the log of the proportion of unwanted pregnancies
across countries: a 1% increase in GDP per capita was
associated with 0.024% increase in the proportion of
unwanted pregnancy.

Unwanted pregnancy and maternal/child
healthcare and child health outcomes

Table 3 provides the results of multivariable logistic
regression, showing the relationship between unwanted
pregnancy and maternal and child healthcare and child
health outcomes in the 48 LMICs after adjusting for the
potential confounding factors, including birth characteris-
tics and household-level covariates, country-level covari-
ates and county fixed effects. Results indicated that
mothers whose pregnancy was unwanted had a lower
probability of having adequate ANC by 3.6% [95% con-
fidence interval (CI) 1.9-5.4%] compared to those whose
pregnancy was wanted. There were no significant differ-
ences in supervised delivery, childhood vaccination and
nutritional status (measured by stunting, underweight and
wasting) of children born from unwanted and wanted
pregnancies.

The results revealed significant effects of birth charac-
teristics, household-level determinants and country-level
characteristics on maternal and child healthcare utilization,
as well as child health outcomes. In particular, compared
with girls, boys were 1% (95% CI 0.3-0.5%) more likely to
receive prenatal care or 1.6% (95% CI 0.9-2.3%) more
likely to receive supervised delivery. The probability of
stunting, underweight or wasting in boys was higher than
that of girls by 4.4% (95% CI 3.6-5.1%), 2.6% (95% CI
2-3.2%) and 1% (95% CI: 0.6 to 1.5%), respectively. Birth
order was one of the most influential factors contributing to
prenatal care, intranatal care, postnatal care and health
outcomes. Compared with children of birth order one (i.e.
the first child), children of birth order two and above
received lower antenatal care, supervised delivery and
childhood vaccination. Mother’s age at birth also played a
critical role in pregnancy care and child health. Children to
mothers who were younger than 20 years old (compared
with 20 and 40 years old) at the time of birth had a
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Table 2 Definitions and summary statistics of variables used in the analysis, Demographic Health Surveys from 48 low- and middle-income
countries in Africa, Asia, Latin America and Europe, 2010-2016

Variable Definition Mean SD
Outcome variables
Antenatal care = 1 if mother received four or more antenatal care, O otherwise 0.58 0.49
Supervised delivery = 1 if delivery assisted by a health professional such as a midwife, doctor or nurse. 0 0.52  0.50
otherwise
Child vaccination = 1 if the child completed the WHO recommended immunization schedule for four routine 0.49  0.50
vaccines, 0 otherwise
Stunting = 1 if the height-for-age Z-score (HAZ) of the child is below minus two SD from the median 0.33  0.47
of the reference population, defined by the WHO growth standards, 0 otherwise
Underweight = 1 if the weight-for-height Z-Score (WHZ) of the child is below minus two SD from the 0.21  0.41
median of the reference population, defined by the WHO growth standards, O otherwise
Wasting = 1 if the weight-for-age (WAZ) of the child is below minus two SD from the median of the 0.11  0.31
reference population, defined by the WHO growth standards, 0 otherwise
Exposure variable
Unwanted pregnancy = 1 if the pregnancy is unwanted, 0 otherwise 0.09 0.28
Wanted pregnancy (Ref.) = 1 if the pregnancy is wanted, 0 otherwise 091 0.28
Birth characteristics
Male = 1 if the child is male, 0 otherwise 0.51 0.50
Female (Ref.) = 1 if the child is female, O otherwise 0.49  0.50
Age of child (years) Child’s age in years 240 143
Birth order# 1 (Ref.) = 1 if the birth order of the child is one, O otherwise 026 0.44
Birth order# 2 = 1 if the birth order of the child is two, O otherwise 022 041
Birth order# 3 and above = 1 if the birth order of the child is three or above, 0 otherwise 0.51 0.50
Household-level covariates
Mother’s age at birth (< 20 years) = 1 if the mother’s age at birth is less than 20 years, 0 otherwise 0.10  0.30
Mother’s age at birth = 1 if the mother’s age at birth is between 20 and 40 years, 0 otherwise 0.85 036
(19 < years < 41) (Ref.)
Mother’s age at birth (> 40 years) = 1 if the mother’s age at birth is greater than 40 years, 0 otherwise 0.05 021
Mother’s marital status—married = 1 if the mother is married, 0 otherwise, 0 otherwise 0.84 0.37
(Ref.)
Mother’s marital status—formally = 1 if the mother is formally married, O otherwise 0.16  0.37
married
Mother’s education (years) Mother’s education in years 538 494
Household socio-economic status, 1 = if the socio-economic status of the household is in the first (lowest) quintile, O otherwise 0.20  0.40
Ist quintile (Ref.)
Household socio-economic status, 1 = if the socio-economic status of the household is in the second quintile, 0 otherwise 0.20 040
2nd quintile
Household socio-economic status, 1 = if the socio-economic status of the household is in the third quintile, O otherwise 0.20 040
3rd quintile
Household socio-economic status, 1 = if the socio-economic status of the household is in the fourth quintile, O otherwise 020 0.40
4th quintile
Household socio-economic status, 1 = if the socio-economic status of the household is in the fifth (highest) quintile, O otherwise 0.20  0.40
Sth quintile
Rural 1 = if the child resides in a rural area, O otherwise 0.67 0.47
Urban (Ref.) 1 = if the child resides in an urban area, 0 otherwise 033 047
Country-level covariates
Log gross domestic product per ~ Natural log of gross domestic product per capita at purchasing power parity, constant 2011  8.11  0.79
capita international $
Log public health expenditures Natural log of public health expenditures per capita at purchasing power parity, constant 395 0.82

per capita

2011 international $
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Table 2 (continued)

Variable Definition

Mean SD

Country fixed effects covariates

48 dummy variables for countries
as Ref. )

= 1 if the child was born in the country, 0 otherwise (dummy variable for Nigeria was used — -

We used the de-normalized standard weight (as per the Demographic Health Survey Sampling and Household Listing Manual (ICF International

2012) as a weight to compute summary statistics

SD standard deviation, WHO World Health Organization, Ref. reference category in the regression analyses

Proportion of unwanted pregnancies (%)

[ Jo7-44 [0 45-00 M 100-170 [ 17.1-293[ ] NotApplicable

5,000 10,000 Kilometers
I ]

I } }
) T T T 1

AF = Afghanistan; AM = Armenia; BD = Bangladesh; BF = Burkina Faso; Bl = Burundi; BJ = Benin; CD = Congo Democratic Republic; CG = Congo Brazzaville;
Cl = Cote d'lvoire; CM = Cameroon; CO = Colombia ; DO = Dominican Republic ; EG = Egypt; GA = Gabon; GH = Ghana ; GM = Gambia ; GN = Guinea; HN =
Honduras; HT = Haiti; ID = Indonesia; JO = Jordan; KE = Kenya; KG = Kyrgyz Republic; KH = Cambodia; KM = Comoros ; LR = Liberia; LS = Lesotho; ML =
Mali; MW = Malawi; MZ = Mozambique; NA = Namibia; NE = Niger; NG = Nigeria; NP = Nepal; PE = Peru; PH = Philippines; PK = Pakistan; RW = Rwanda; SL =
Sierra Leone; SN = Senegal ; TD = Chad; TG = Togo ; TJ = Tajikistan; TZ = Tanzania; UG = Uganda; YE = Yemen; ZM = Zambia; ZW = Zimbabwe

Fig. 1 Proportion of unwanted pregnancies in 48 low- and middle-income countries from Africa, Asia, Latin America and Europe, Demographic

Health Surveys, 2010-2016

significantly lower probability of antenatal care, supervised
delivery and childhood vaccination, while having a higher
probability of stunting and underweight. Mother’s educa-
tion and household SES had significant positive effects on
pregnancy care and child health. The positive effects of
SES were also present at the country level, where higher
GDP per capita and public health expenditure were asso-
ciated with a reduction in stunting by and underweight
among children.

Discussion

Unwanted pregnancy is an important public health problem
in LMICs countries, especially among young women
(Singh and Darroch 2000). Notwithstanding the high
prevalence of unwanted pregnancies in LMICs, there has
been a limited number of studies investigating the rela-
tionship between unwanted pregnancies and maternal and
child healthcare utilization and child health outcomes. We
used a large dataset pooled from 48 Demographic Health
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Surveys (DHS) conducted in Africa, Asia, Latin America
and Europe to examine the effect of unwanted pregnancy
on maternal and child healthcare utilization and child
health outcomes.

A key finding of our study was that unwanted pregnancy
reduced the receipt of adequate ANC (at least four visits).
This result is consistent to those found in Bangladesh and
Nepal where unwanted pregnancy was associated with the
delay in receiving antenatal care and attending adequate
ANC (at least four visits) (Singh et al. 2015; Rahman et al.
2016). This trend continued in some sub-Saharan Africa
countries such as Kenya (Ochako and Gichuhi 2016) and
Nigeria, where unwanted pregnancies were associated with
late and fewer antenatal care visits (Amo-Adjei and Ana-
maale Tuoyire 2016). Unwanted pregnancies may reduce
the receipt of antenatal care for various reasons. For
example, if the woman does not recognize she is pregnant,
does not want to acknowledge her pregnancy, or does not
want others to know (which can be the case if the preg-
nancy was the result of rape or incest), she may not seek
antenatal care (Rahman et al. 2016).

Although some studies (Marston and Cleland 2003;
Rahman et al. 2016) have indicated that whether pregnancy
wanted or not affects supervised delivery, we did not find
any significant difference in supervised delivery of children
born from wanted and unwanted pregnancies. Findings in
the literature have also been inconsistent; in Bangladesh
and Peru, women with unwanted pregnancies were less
likely to pursue professional delivery services (Marston
and Cleland 2003; Rahman et al. 2016), but a similar trend
was not present in Egypt, Kenya, Bolivia, the Philippines
(Marston and Cleland 2003) and Ethiopia (Wado et al.
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Fitted values

2013). Apart from the attitude towards the unwanted
pregnancy of an expecting mother, her financial position
may influence the decision to have supervised delivery or
not (Rahman et al. 2016). The inconsistency between the
results of our study and the findings from Peru (Marston
and Cleland 2003) could be due to the difference in the
study population and time frame of the studies. Differences
in the population and definition of supervised delivery may
explain the discrepancy between our result and the result of
the previous study from Bangladesh (Rahman et al. 2016).

Despite the potential negative impact of unwanted
pregnancies on child health outcomes, thought to be due to
conscious or unconscious maternal feelings and behaviours
towards the unwanted pregnancy leading to neglect (Singh
et al. 2017), we did not find such an effect in this study.
Our results did not reveal a significant effect of unwanted
pregnancy on childhood vaccination or in child nutritional
status measured by stunting, underweight and wasting. In
the literature, evidence for the association between
unwanted pregnancy and childhood vaccination and child
nutritional status has been variable. Studies in Nepal,
Kenya and Peru have found unwanted pregnancies to be
associated with incomplete vaccination statuses by the
child’s first birthday (Marston and Cleland 2003; Singh
et al. 2015; Echaiz et al. 2018), but no relationship was
found in Bolivia and the Philippines (Marston and Cleland
2003). Likewise, for nutritional status, children of unwan-
ted pregnancies in Bangladesh were more likely to be
stunted, wasted and underweight (Rahman 2015); however,
no effect was found between pregnancy intention and
stunting in Malawi (Baschieri et al. 2017). The inconsis-
tency between our results and the previous findings could



465

Does unwanted pregnancy lead to adverse health and healthcare utilization for mother and child...

(60 —018C —) TL—0196 ) (€6 —01¢Tl —) (891 01 £°¢T) (€°6T 01 67) (90T 01 9°LT)
#5x0' ] — #xxP’8 — #xx8'01 — wx%S 1 #x%xC LT wxx 101 ‘SNIEIS OIWOU0I3-0100S P[OYISNOH

(60 —019C —) 9% — 0169 —) (96 —01¢8—) (€1 01 8°6) (61 01 ¥°S1) (8€T 0T 1T)
sl T — wxl’S — #2609 — e an! s L1 st Tl ‘MBS SIWOU0II-0100S P[OYISNOH

Fo—061-) (€z—avy—) (€c—0 LYy —) (€6 01 $'9) Loro gL (7’8 01 8°C)
skl ] — wxxb’€ — #xxG'€ — #%%0°L #%%0 skl ‘Smje)s JIWOU0II-0100S PIOYISNOH
(‘Joy) o[muInb 1S ‘snILls JIWOUOII-0100S P[OYISNOY

(To—01¢0 ) (L0 —0160-) T-o¢1-) (6'T09T1) (679 97) (97 ¢7)
#xxC 0 — #x%x8'0 — s — sl sxxlC #%%x5C (s1ea) uOTEONPS S IAYION

(T09 60 -) (To®gT —) T1T9260-) (OT—09¢—) (L€ 01 8°0) 9¢—0166-)
70 — L0 — 1o #5x9C — #35x€C #5x8'Y — (paurewr A[[ewLio) snieds [erLrew s oyIo

(I'1090-) F00TT ) (Too ¢ —) (80 0 +'C —) (99 01 67) (It 90 -)
€0 60— sl — 80 — o L0 (s183K Oy <) YuIq 18 93e S IOYPOW
(308 (I > s1Bak > 1) YMIq Je 958 S IOYIOJN

(910710 (9% 0 €7) FLoyy) (SS—0gL—) Oy —09L-) (89 —01.6-)
%80 #%%G'€ #%%0'G wxxl’9 — a9 — #%%C 8 — (s1eak O >) yuIq 18 33k S OO
2IDLIDAOD [202]-P]OYISNOE]

(L0 g0 -) (€T 0 +0) (67 L0 (CT—9¢y—) 611 — 9 4T —) (8 — 01601 —)
10 s | w581 S w5 C €L — wxxl'6 — QA0Qe pue ¢ # I9plo Yy

(800160 —) (L1060 -) (€60 (€0—07TT—) (89 — 06 —) (s =019, -)
10 90 #5501 wxxC [ — #xx0'L — ##xV'9 — T # 1oplo g
(39¥) T #19pI0 TUIIG

L1—-—o17-) (1 21 %°0) (Iv06¢) (€€ 097 Iz —0187-) (S0 ¢0-)
x50 — sxxL’0 #x%8C #x%0'C #xx5C — 10 (s1eak) pIyo jo 98y
(3Y) orewoq

(S'10190) (Teo (I's 01 9%¢) (800 +0 —) (€T 9160 (L1 01 €0)
s | #%x9°C *#xxV' Y 0 #x%9"1 ok | S[EIN
SOUSLUIIVADYD YIG
(39%) Wq payuepy

900971 —) (Too LT —) (00 LT —) (6T 10-) Fzozr-) 61 —0%¢—)
S0 — #€'T — I'T— na! 90 #x9'€ — Koueugard pajuesmuny
2]gLDA 2uMS0dXT

QSUNSEM JUSPMISPUN JSunumg uoneurdep  KISAT[Op pasiazadng 21D [BlRUOIUY

SOWIOOINO YI[BY

93e)s winredisod

oSe1s [ejeuenU]

a5e1s [ereUAUY

9107-010T ‘SAeaIng yiesH owydeiSow ‘edoinyg pue

BOLIOWY UNe] ‘BISY ‘BOLJY WOIJ SILIUNOD SWOJUI-I[PPIW PUB -MO] 84 UI SSWOIINO Y}[EIY P[IYO pue Iedyl[eay piyo pue [eurejewr pue Koueudard pojuemun usamiaq diysuone[or oy, € ajqel

pringer

A



M. Hajizadeh, S. Nghiem

466

sisA[eue ay) woyy paddoIp 210j019Y) 1M SILHUNOD S WO SUONEAISSAO PuE ‘saulddifiyd pue e1souopu] ‘ue)SIUBYSFY 10 S[qe[IBABUN Q1M BIEp Sunsem pue JySmIspun Sunumg,

soroueuSord pojuem [jim 9SOY) UBY) SIISIA 9IBD [BIRUIUE SSI[ (£0°0 — O} [0 —

:[BAIQUI QOUIPYUOD 9,G6) C]'() — PIsn ‘dFeIoAe U0 ‘sarourugold pojuemun Yirm USIP[IYO JO SIAYIOW Jey) PAJedIpul S)NSIY “SHSIA 21D [BJRUAIUE JO IOQUUNU Y] UO SISATRUR Ino pawriojiad opm,

10 > dy “S0°0 > e “T0°0 > e -20ULDYIUTIS
S9SATeUR UOISSAITAI YY) Ul A103918D QOUQIJY = "J
S[BAIQIUL QOUSPYUOD 9,G6 oI sasayjuared ur sanfeA yJ,

Kmiqepear 103 001 £q perdnnuw aIe $)00)y0 [eurdiewr pajrodar Yy, *o[qeLieA Juopuadopur oy} JO SUBSW Y} Je PIJB[NI[ED S)O9J [euISIew I8 sojewnsd paprodoy

1039180 90UQIJaI Sk BLIAFIN )M SOIUWNP AIJUNOd IPN[OUl SUOISSAIZAI [[V

GE8'ELT £56°78¢ 1LSSLT 6SL°08Y 78S v6¥ T0S°9%€ N
SLO0 111°0 180°0 121°0 °LTo 96T0 240nbs-y-0pnasd
(810170 -) Lr—-ozy-) (6¢€ = 0169 ) (€€ —019-) Ly o1 (800187 —)
80 skl xS — wxl'V — s € I — eirdes 1od somypuadxoe yireay drjqnd o
r9mes—) L9 —me6ce—) €y —0o¢e —) (65T 0 ¢°L) W1 o yy)  (Ipl — 01 L6e —)
90 - s €T — #5991 k8 w6 VT — eirdes 1od jonpoid dnsouwrop ssois 3077
$2IDIIDAOD [242]-L41UNOD)
(39¥) ueqin
To—261-) o—oLT-) (comze —) Lrozt-) (T6 —m6Cl —) (¥ —0189 —-)
sl — #x9'] — 60 — 0 wxx 1T — V'S — [eIny
dz—o1y—-) @IL—9¢yl =) (9CI —0y6l —) (9°0T 9 6'91) (81 01 LE) (1°0€ 9 $'97)
T B sl Tl — waxS L — #5488 wxx 6 #x+C'8C  (159U31Y) 9[NUINb Y1g ‘Smels OIWIOU009-01908 POYISNOH
qSunsem JustomIapun) JSunumg uoneurodep  AIOAI[ep pesiaradng +2IeD [RIRUAIUY

SOUIOJINO YI[BSY

o3e)s wmredisog

a3e)s [eyeuRnU]

a3ess TejeUAIUY

(ponunuod) ¢ ajqeL

pringer

A's



Does unwanted pregnancy lead to adverse health and healthcare utilization for mother and child... 467

be explained by the differences in the study population and
time frame of the studies.

The key strength of this study that enriches the current
literature was the use of a large representative sample
drawn from 48 LMICs countries. The large sample size
enabled us to have sufficient power to assess adverse health
and healthcare utilization for mother and child. Using the
large pooled dataset helped us to improve the previous
findings reported for a single country. There are, however,
some limitations to this study. First, self-report of unwan-
ted pregnancy is subject to criticism as it is self-reported by
mothers after children are born and thus may be subject to
recall bias. Second, as the DHS collects data on living
children at the time of the survey, the results of this study
indicated the impact of unwanted pregnancy on children
who were alive at the time of the survey, discounting any
effect of unwanted pregnancy on children who died prior to
the survey. This may underestimate the adverse impact of
unwanted pregnancy on health and healthcare utilization
for mother and child if unwanted pregnancy positively
associated with child mortality in LMICs. Third, some of
the time-varying covariates in the study are subject to
measurement error (e.g. the household’s SES) because they
are reported at the time of interview and assigned to all
prior births. Fourth, other factors such as family and social
environments and health system characteristics may also
influence maternal and child health and healthcare, but
were excluded from our analyses because of lack of
information in DHS. Fifth, because of the cross-sectional
design of the study, it was not possible to establish tem-
porality; thus, the evidence for causality can only be sug-
gested. Finally, with the use of sampling weights in the
analysis, the results of this study are generalizable only to
the 48 LMICs included in our analyses and further
extrapolation of the findings to other countries should be
done with caution.

Conclusion

Although we found an adverse impact of unwanted preg-
nancy on antennal care, our result did not suggest any
association between unwanted pregnancy on supervised
delivery, childhood vaccination and nutritional status of
children. Our results indicated that birth characteristics,
household-level determinants and country-level character-
istics seem to be more closely related to maternal and child
healthcare utilization as well as nutritional status of chil-
dren than whether the pregnancy was wanted or not in
LMICs.
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