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Abstract

Background: Previous studies on child marriage have revealed its association with adverse health behaviors and out-
comes, such as increased fertility, reduced modern family planning, less safe delivery, mental health disorders, suicidal
attempt, and ideation, poor socio-economic status, morbidity, and mortality of children under- five. In this study, we
investigate the association between child marriage and the utilization of maternal healthcare services in sub-Saharan
Africa.

Methods: We utilized data from 29 sub-Saharan African countries’' Demographic and Health Surveys conducted
between 2010 and 2018. A total of 36,215 childbearing young women between the ages of 20-24 years constituted
our sample size. A multilevel binary logistic regression analysis was carried out to examine the association between
child marriage and the utilization of maternal healthcare services, and the results were presented as crude and
adjusted odds ratios at 95% confidence interval.

Results: Young women who experienced child marriage were less likely to have >4 antenatal care visits during
pregnancy [cOR=0.60, CI=0.57-0.63] compared to those who did not experience child marriage, and this was
persistent after controlling for individual and community-level factors [2aOR =0.88, CI=0.84-0.93]. Young women who
experienced child marriage were less likely to use skilled birth attendance during delivery [cCOR=0.45, CI=0.43-0.48]
compared to those who did not experience child marriage, and this was persistent after controlling for individual and
community-level factors [aOR =0.87, CI =0.82-0.93]. Young women who experienced child marriage were less likely
to use postnatal care services [COR=0.79, CI=0.75-0.82] compared to those who did not experience child marriage,
but this was insignificant after controlling for individual and community-level factors.

Conclusion: Our study found child marriage to be a major contributor to the low use of maternal healthcare ser-
vices, including antenatal care visit and the use of skilled birth attendance during child delivery. Hence, there is a need
to develop an intervention to address child marriage in sub-Saharan Africa and strengthen existing ones. In addition,
framework that considers child marriage as a key determinant of maternal healthcare utilization must be developed
as part of policies in sub-Saharan African countries to enable universal achievement of low maternal mortality ratio by
2030 as a target of the Sustainable Development Goals.
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Background

Girl-child marriage is seen as a violation of human rights
and a significant development concern. Though maternal
health has been a global public health concern, mater-
nal mortality still claims many lives of women across the
world, especially in sub-Saharan Africa. This concern
poses a serious public health problem, given the support-
ive roles mothers play, particularly to children and the
aged [1]. Cognizant of this, the global community has,
over the years, implemented some initiatives to improve
the health of women [1-3]. Typical examples are Inter-
national Motherhood Initiative, the International Confer-
ence on Population and Development (ICPD), the Fourth
World Conference on Women, United Nations Millen-
nium Development Goals 2000, and the Sustainable
Development Goals (SDGs). Although the SDGs were
not developed exclusively for women, some of its targets
emphasize improvement in women’s health. The neces-
sity to stop child marriage is reflected in SDG objective
5.3, which aims to ‘eradicate all harmful practices, such as
child, early, and forced marriage, and female genital muti-
lation’ Child marriage has been associated with a number
of negative health, economic, and social consequences,
which have been validated in a variety of settings [4]. The
target 3.1 of the SDGs, for instance, emphasizes, among
other things, a significant reduction of maternal mortal-
ity ratio to 70 deaths per 100,000 live births by 2030 [2,
3].

These attempts by the global community have wit-
nessed some improvements in the health of women
worldwide. For instance, from 2000 to 2017, the global
estimates for the year 2017 indicate that there were
295,000 maternal deaths, 35% lower than in 2000 which
predicted to have 451,000 maternal deaths [5]. Despite
these improvements, many women still lose their lives
to maternal mortality. Each day, over 800 women die
of preventable pregnancy and childbirth-related causes
globally [6]. Globally, around 303,000 women died of
pregnancy and childbirth-related causes in 2016. The
majority of the deaths occurred in sub-Saharan Africa
(SSA), and 25% of such women were adolescents [7].
Besides, maternal mortality was the second leading
cause of deaths among childbearing women world-
wide in 2016, with 95% of such deaths occurring in
low- and middle-income countries [3]. Women in SSA
also suffer nutritional deficiencies and carry a heavier
burden of HIV/AIDS, with the related morbidity and

mortality accounting for 89% of disability-adjusted life
years (DALYs) among women worldwide [8]. The vast
majority of maternal deaths can be avoided if women
receive appropriate and timely medical care during
their pregnancy, childbirth, and postpartum period
[9]. Skilled birth attendance is an important interven-
tion for reducing the risk of poor mother and new-
born outcomes by preventing major problems such as
obstructed labour, eclampsia, puerperal infection, and
obstetric haemorrhage [10]. It ensures the availability
of health professionals capable of providing medical
care for both normal and difficult deliveries. Antena-
tal care is an essential component of standard maternal
health care. Comprehensive antenatal care helps pre-
vent and identify prenatal disorders such as anaemia,
malaria, pregnancy-induced hypertension, and prema-
ture labour [11].

Evidence shows that women’s poor health and death
results from the non-use of maternal healthcare ser-
vices [7, 8]. Studies have also revealed that maternal
healthcare is associated with socio-demographic fac-
tors such as women’s age, educational attainment,
and wealth status [12—-14]. While most studies report
higher use of maternal healthcare services among
older women relative to younger ones [14-20], a few
report the opposite [21, 22]. However, such studies
have not revealed any association between the use of
maternal healthcare services and marriage before age
18 (known as child marriage). Child brides are more
likely to have unwanted pregnancies and high fertil-
ity, to never use contraception, and to have limited
access to general health services, particularly maternal
healthcare [4, 23, 24].

Worldwide, over 700 million women get married
before their eighteenth birthday [25, 26]. Among the 20
countries with the highest prevalence of child marriage,
85% are in Africa, and in SSA, one out of every three girls
marries before her eighteenth birthday [26]. Previous
studies on child marriage have revealed its association
with adverse behaviors and outcomes [27]. These include
increased fertility, reduced modern family planning, less
safe delivery [28], mental health disorders [29], suicidal
attempt and ideation [30], poor socio-economic status
[31], and morbidity and mortality of children under-
five [28, 32]. In this study, we investigate the association
between child marriage and the utilization of maternal
healthcare services in SSA.
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Methods

The study utilized data from the Demographic and
Health Surveys (DHS) of 29 sub-Saharan African coun-
tries (see Table 1). Specifically, we used data from the
birth recode files. The DHS is a nationally representa-
tive survey that is conducted in over 85 low- and mid-
dle-income countries globally. It focuses on essential
maternal and child health markers, including breast-
feeding, fertility, family planning, infant and child mor-
tality, immunization, maternal and child health, and
nutrition [33]. The survey employs a two-stage stratified

Table 1 Sample size characteristics

Countries  Year of Sample® Sample® Sample® Response
survey rate
Angola 2015-16 1575 1481 1368 92.4%
Benin 2018 1973 1723 1646 95.5%
Burkina 2017-18 2702 2279 2262 99.3%
Faso
Burundi 2016-17 1535 1414 1412 99.9%
Cameroon 2018 1241 1048 1015 96.9%
Chad 2014-15 2399 2167 2034 93.9%
Comoros 2012 517 344 334 97.1%
Congo 2011-12 1077 956 924 96.7%
Congo DR 2013-14 2244 1963 1919 97.8%
Cote 2011-12 1099 904 859 95.0%
d'ivoire
Ethiopia 2016 1721 1367 1361 99.6%
Gabon 2012 699 498 462 92.3%
Gambia 2013 1245 392 377 96.2%
Ghana 2014 608 484 478 98.8%
Guinea 2018 1164 934 923 98.8%
Kenya 2014 3150 1228 1217 99.1%
Lesotho 2014 704 581 576 99.1%
Liberia 2013 861 732 722 98.6%
Malawi 2015-16 3668 3227 3180 98.5%
Mali 2018 1556 1335 1285 96.3%
Namibia 2013 350 268 260 97.0%
Nigeria 2018 4390 3874 3807 98.3%
Rwanda 2014-15 889 318 316 99.4%
Senegal 2010-11 1940 1314 1187 90.3%
Sierra 2013 1562 1314 1287 97.9%
Leone
Togo 2013-14 893 770 751 97.5%
Uganda 2016 2452 2153 2078 96.5%
Zambia 2018 1448 1313 1275 97.1%
Zimbabwe 2015 1051 913 898 98.4%
Total 46,714 37,297 36,215 97.1%

?Young women aged 20-24 years

b Young women with cases on antenatal care, assistance during delivery and
postnatal care

“Young women with complete cases on all the variables considered in this study
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sampling technique, which makes the data nationally
representative. The study by Aliaga and Ruilin [34] pro-
vides details of the sampling process. A total of 36,215
childbearing young women between the ages of 20-24,
who had complete information on all the variables of
interest were included in our study. We relied on the
strengthening the reporting of observational studies in
epidemiology’ (STROBE) statement in writing the man-
uscript [35]. The dataset is freely available for download
at https://dhsprogram.com/data/available-datasets.cfm

Definition of variables

Outcome variable

Three components of maternal healthcare utilization
were considered as the outcome variables in this study.
These variables were number of antenatal care (ANC)
attendance, skilled assistance during delivery, and post-
natal care (PNC) attendance. Number of ANC attend-
ance was derived from the question, “How many times
did you receive ANC during this pregnancy?. ANC
attendance was coded as <4 visits =0 and > 4 visits=1.
Assistance received during delivery was derived from
the question, “Who assisted [NAME] during deliv-
ery?”. The responses to this question were categorized
into “traditional birth attendant (TBA)/Others” =0
and “skilled birth attendant (SBA)/Health profession-
als” =1. PNC attendance was derived from the ques-
tion, “Did any health care provider or a TBA check
on (NAME)’s health after you left the health facility?”.
The responses were “Yes”, “No’, and “Don’t know”. The
responses to this question were categorized into “No”
=0 and “Yes” =1. For precision in responses,'Don’t
know” responses were excluded from the analysis.

Explanatory variable

The study used child marriage as the key explanatory
variable. The United Nations has defined child mar-
riage as marriage involving a person under the age of
18 [36]. Using marital status as a benchmark, women
aged 20-24, who were either married or cohabiting
were asked of their age at first marriage/cohabitation.
Those who mentioned that they got married or were
cohabiting before 18years were considered as those
who had experienced child marriage while those who
got married or were cohabiting when they were 18 years
or above were considered those who had never experi-
enced child marriage. A dichotomous variable was cre-
ated and those who married before 18 years were coded
as 1 and the others as 0. For the purpose of this study,
the category of the explanatory variable of interest is
child marriage. Hence, marriages that occurred from
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18-24 years were considered as reference category. This
will help to assess the association between child mar-
riage and maternal healthcare utilization with focus on
child marriage.

Control variables

Eleven control variables were considered in our study.
These variables have been broadly grouped into individ-
ual-level and contextual-level variables. The individual-
level variables were level of education (no education,
primary and secondary/higher), marital status (mar-
ried and cohabiting), parity (one birth, two births, three
births, and four or more births), religion (Christianity,
Islam, and others), partner’s level of education (no edu-
cation, primary and secondary/higher) and mass media
exposure (No and Yes). The contextual-level variables
were wealth index (poorest, poorer, middle, richer, rich-
est), sex of household head (male and female), house-
hold decision-making capacity (respondent only and
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respondent and others), community-level literacy - pro-
portion of women who can read and write (low, medium,
and high) and community level socio-economic status -
proportion of women in the richest household quintile
(low, medium, and high). These variables were selected
based on their theoretical relevance and practical sig-
nificance with maternal healthcare utilization in previous
studies [12-18, 20].

Statistical analyses

The data were analyzed with Stata version 14.0. The
analyses were done in three steps. The first step was
the computation of the prevalence of maternal health-
care services and child marriage in SSA (see Figs. 1
and 2). The second step was a bivariate analysis that
calculated the proportions of maternal healthcare uti-
lization across child marriage and the control vari-
ables with their significance levels (Table 2). To check
for high correlation among the explanatory variables, a
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Fig. 2 Prevalence of child marriage among childbearing young women in sub-Saharan Africa

test for multicollinearity was carried out using the var-
iance inflation factor (VIF) and the results showed no
evidence of high collinearity (Mean VIF =1.49, Maxi-
mum VIF=2.29, and Minimum VIF=1.02). All the
variables that showed statistical significance from the
Table 2 were moved to a Multilevel Logistic Regres-
sion analysis. The Multilevel Logistic Regression
analysis comprised fixed effects and random effects
[37]. The results of the fixed effects of the model were
presented as crude odds ratio (cOR) adjusted odds
ratio (aOR) while the random effects were assessed
with Intra-Cluster Correlation (ICC) [38]. Model
comparison was done using the log-likelihood ratio
(LLR) and Akaike’s Information Criterion (AIC) tests.
Five models were fitted in examining the association
between child marriage and each of the components
of maternal healthcare utilization considered in this
study (see Tables 3, 4 and 5). The five models for each

of the components of maternal healthcare utilization
comprised an empty model (Model 0) which shows
the variations in the component of maternal health-
care without any explanatory variable. For Model I we
included only age at first marriage, Model II adjusted
for the individual level variables, Model III adjusted
for the contextual level variables and Model IV
adjusted for all the control variables. Statistical signif-
icance was pegged at p <0.05. All frequency distribu-
tions were weighted (v005/1000000) while the survey
command (SVY) in Stata was used to adjust for the
complex sampling structure of the data in the regres-
sion analyses.

Ethical approval

Given that the analysis used secondary data from the
DHS, no further approval was required. The data is there-
fore available in the public domain. Further information
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Table 2 Distribution of maternal healthcare utilization across child marriage and socio-demographic characteristics of women in sub-
Saharan Africa

Variables Weighted N Weighted % >4 ANC visits Assisted by skilled Attended PNC
birth attendant during
delivery

Age at first marriage

< 18years 20,769 574 50.1 71.2 39.2
18-24 years 15,446 426 62.7 84.8 440
p-value <0.001 <0.001 <0.001

Level of education

No education 12,644 349 40.8 624 380

Primary 12,420 343 55.8 804 394

Secondary/higher 11,150 308 719 89.7 47.0
p-value <0.001 <0.001 <0.001
Marital status

Married 27,844 76.9 53.1 74.7 420

Cohabiting 8371 23.1 63.6 845 387
p-value <0.001 <0.001 <0.001
Parity

One birth 13,572 375 62.6 84.9 450

Two births 13,547 374 537 76.0 416

Three births 6594 18.2 486 684 36.8

Four or more births 2501 6.9 449 61.6 306
p-value <0.001 <0.001 <0.001
Partner’s education

No education 11,369 313 41.1 62.3 40.0

Primary 10,157 28.1 538 788 379

Secondary/higher 14,689 40.6 67.9 87.1 44.5
p-value <0.001 <0.001 <0.001
Wealth index

Poorest 8025 222 433 63.9 354

Poorer 8377 231 49.8 71.6 383

Middle 7553 209 558 786 409

Richer 7082 19.5 634 84.6 46.2

Richest 5179 143 723 94.0 486
p-value <0.001 <0.001 <0.001
Mass media exposure

No 14,611 403 47.1 70.7 314

Yes 21,604 59.7 61.2 81.2 479
p-value <0.001 <0.001 <0.001
Sex of head of household

Male 31,127 859 54.6 76.5 40.6

Female 5088 14.1 61.0 80.2 454
p-value <0.001 <0.001 <0.001
Decision making capacity

Respondents alone 4762 13.1 61.7 80.7 494

Others 31,453 86.9 54.6 764 40.0
p-value <0.001 <0.001 <0.001
Religion

Christianity 20,904 57.7 60.8 839 418

Islam 13,704 37.8 48.7 67.3 39.8

Others 1607 4.5 45.0 68.6 45.6




Ahinkorah et al. BMC Health Services Research (2022) 22:777 Page 7 of 15
Table 2 (continued)
Variables Weighted N Weighted % >4 ANC visits Assisted by skilled Attended PNC
birth attendant during
delivery

p-value <0.001 <0.001 <0.001
Residence

Urban 10,681 29.5 70.3 89.7 48.6

Rural 25,534 70.5 493 717 38.1
p-value <0.001 <0.001 <0.001
Community level literacy

Low 12,929 357 44.2 65.1 364

Medium 12,306 34.0 57.2 79.5 424

High 10,980 303 67.0 88.1 456
p-value <0.001 <0.001 <0.001
Community socioeconomic level

Low 2005 55.2 48.5 68.2 37.8

Medium 5057 14.0 543 83.6 40.2

High 11,154 30.8 68.6 89.7 479
p-value <0.001 <0.001 <0.001

about the DHS data usage and ethical standards are avail-
able at http://goo.gl/ny8T6X.

Results

Prevalence of maternal healthcare utilization and child
marriage in sub-Saharan Africa

Figure 1 presents the prevalence of maternal healthcare
utilization and child marriage in sub-Saharan African
countries. The overall prevalence of maternal healthcare
utilization was 55.5% for ANC visits ranging from 29.9%
in Ethiopia to 90.5% in Sierra Leone. Averagely, 77.0%
women were assisted by SBA during delivery, with Gam-
bia (33.0%) and Congo (97.4%) having the lowest and
highest prevalence respectively. Also, there was 41.2%
for the total prevalence of PNC attendance, ranging from
8.5% in Burundi to 84.0% in Zimbabwe. The prevalence
of child marriage in these sub-Saharan African coun-
tries was 57.4%, with Rwanda (14.7%) and Chad (81.6%)
recording the lowest and highest prevalence respectively
(Fig. 2).

Distribution of maternal healthcare utilization across child

marriage and socio-demographic characteristics

of young women in sub-Saharan Africa

Table 2 presents the results on the distribution of mater-
nal healthcare utilization across child marriage and
socio-demographic characteristics of young women in
sub-Saharan Africa. Overall, 57.4% of the respondents
married before 18years and 75% were in rural areas. The
majority (76.9%) were married with few women (6.9%)
giving birth to four or more. Approximately 35% had no

formal education. However, most (40.6%) of the respond-
ents’ partners had attained secondary education status or
more. About 45.3% were in the poorer or poorest wealth
quintile, whereas only 14.3% were in the richest wealth
quintile. More than half (59.7%) of the respondents had
mass media exposure. Most of the respondents were in
male-headed households (85.9%) and did not make deci-
sions alone (86.9%). In terms of religion, most (57.7%)
of the respondents were Christians. The chi-square
analysis showed that child marriage and all the socio-
demographic characteristics of the respondents were sig-
nificantly associated with maternal healthcare utilization
(p <0.001) (Table 2).

Multilevel logistic regression results on the association
between child marriage and > 4 ANC visits

among childbearing young women in sub-Saharan Africa
Model 1 in Table 3 shows the results of the association
between child marriage and ANC visits in the absence of the
individual - and community-level factors. The results indi-
cate that young women who experienced child marriage were
less likely to have >4 ANC visits [cCOR=0.60, CI=0.57-0.63]
compared to those who did not experience child marriage,
and this was persistent after controlling for individual - and
community-level factors [aOR=0.88, CI=0.84-0.93] (Model
IV). The random effect results show that for the empty
model, there were substantial variations in the likelihood of
>4 ANC visits across the clustering of the PSUs (62=0.05,
95% CI 0.03-0.07). The empty model showed that 1.5% of
the total variance in >4 ANC visits was attributed to the
between-cluster variation of the characteristics ICC=0.015).
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Table 3 Multilevel logistic regression results on the association between child marriage and >4 ANC visits among childbearing young

women in sub-Saharan Africa

Variables Model 0

Model |
cOR (95% Cl)

Model Il
aOR (95% Cl)

Model llI
aOR (95% Cl)

Model IV
aOR (95% ClI)

Age at first marriage
18-24 years
<18years

Level of education
No education

1
0.60

ok

(0.57-0.63)

1
-

087 (0.84-0.91)

1

1
-

069 (0.66-0.72)

1
-

0.88  (0.84-0.93)

Primary 1517 (141-1.61) 13977 (1.30-1.48)

Secondary/higher 2267 (2.10-2.43) 1857 (1.71-1.99)
Marital status

Married 1 1

Cohabiting 112" (1.06-1.19) 1157 (1.09-1.22)
Parity

One birth 1 1

Two births 086" (0.82-091) 086" (0.82-091)

Three births
Four or more births

080" (0.74-0.85)

0.76 " (0.69-0.83)

0817 (0.76-0.87)

0.75 " (0.68-0.82)

Religion
Christianity 1 1
Islam 1.07°(1.01-1.14) 0.94" (0.89-1.00)
Others 0.75" (0.67-0.84) 0.78™ (0.70-0.87)

Partner’s level of education
No education
Primary
Secondary/higher

Mass media exposure

0.59" (0.55-0.63)

0.78  (0.74-0.83)
1

0677 (062-0.71)
084" (0.79-0.89)
1

No 0.70™ (0.67-0.74) 0.76™ (0.73-0.80)
Yes 1 1
Wealth index
Poorest 0837 (0.78-0.88) 089 (0.84-0.95)
Poorer 1 1
Middle 11077 (1.03-1.17) 1.05 (1.04-1.22)
Richer 1.23"(1.14-133) 1137 (1.04-1.22)
Richest 1427 (1.29-158) 1207 (1.08-1.33)
Sex of head of household
Male 1 1
Female 1.08"(1.07-1.21) 1.06 (1.00-1.13)

Household decision making capacity
Respondents alone
Respondent and others

Community level literacy

1267 (1.18-1.34)
1

1.08"(1.01-1.15)
1

Low 1 1

Medium 142" (1.35-1.50) 1157 (1.09-1.22)

High 15277 (1.42-1.63) 1.137(1.05-1.21)
Community socioeconomic level

Low 1 1

Medium 1.02 (0.95-1.09) 0.96 (0.90-1.03)

High

1.00 (0.92-1.08)

1.05 (0.97-1.13)
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Table 3 (continued)
Variables Model 0 Model | Model Il Model I Model IV
cOR (95% Cl) aOR (95% Cl) aOR (95% Cl) aOR (95% ClI)
Residence
Urban 146" (137-157) 1327 (1.23-141)
Rural 1 1

Random effect result

PSU variance (95% Cl)

ICC
LR Test
Wald chi-square
Model fitness
Log-likelihood
AlC
N
Number of clusters

0.05 (0.03-0.07)
0.015

¥2=68.68,p <0.001
Reference

—23,298.051
46,600.1
36,215

1454

0.05 (0.03-0.07)
0014

x2=5943, p <0.001
515227

—23,037.618
46,081.24
36,215

1454

0.03 (0.02-0.05)

0.04 (0.02-0.06)

0.03 (0.02-0.05)

0010 0011 0010

X2=3247,p <0001  ¥2=37.79,p <0001  x2=31.64,p <0.00]
266159 1805.82"" 2889.38™
—21,845.789 —22,331426 —21,692.986
4371958 44,690.85 4343597

36,215 36,215 36,215

1454 1454 1454

Exponentiated coefficients; 95% confidence intervals in brackets; aOR adjusted Odds Ratio; cOR crude Odds Ratio CI Confidence Interval;1 =reference category

"p<0.05,"p <0.01,""p <0.001

PSU Primary Sampling Unit, ICC Intra-Class Correlation, LR Test Likelihood ratio Test, AIC Akaike's Information Criterion

Model 0 is the null model, a baseline model without any determinant variable
Model | contains only the key explanatory variable

Model Il is adjusted for individual-level variables

Model Il adjusted for community-level variables

Model IV is the final model adjusted for individual and community-level variables

The between-cluster variations showed a decrease from 1.5
to 1.4% from the empty model to the model with only the
key explanatory variable (Model I). From Model [, the ICC
declined to 1.0% (ICC=0.010) in the model that controlled
for the individual-level factors but increased to 1.1% in the
model that controlled for the community-level factors and
further reduced to 1.0% in the complete model (Model IV),
which had both the individual - and community-level factors.
With the highest log likelihood (—21,692.986) and the lowest
AIC (43,435.97), the complete model was considered the best
fit model for explaining the relationship between child mar-
riage and >4 ANC visits (Table 3).

Multilevel logistic regression results on the association
between child marriage and skilled birth attendance
during delivery among childbearing young women

in sub-Saharan Africa

Model 1 in Table 4 shows the results of the association
between child marriage and skilled birth attendance in
the absence of the individual - and community-level fac-
tors. The results indicate that young women who experi-
enced child marriage were less likely to use skilled birth
attendance during delivery [cOR=0.45 CI=0.43-0.48]
compared to those who did not experience child marriage,
and this was persistent after controlling for individual
and community-level factors [aOR=0.87, CI=0.82-0.93]

(Model IV). The random effect results show that for the
empty model, there were substantial variations in the like-
lihood of skilled birth attendance during delivery across
the clustering of the PSUs (62=0.17, 95% CI 0.13-0.21).
The empty model showed that 4.8% of the total variance
in skilled birth attendance during delivery was attributed
to the between-cluster variation of the characteristics
(ICC=0.048). The between-cluster variations showed a
decrease from 1.7 to 1.6% from the empty model to the
model with only the key explanatory variable (Model I).
From Model I, the ICC declined to 1.0% (ICC=0.010)
in the model that controlled for the individual level fac-
tors but increased to 2.0% in the model that controlled for
the community level factors and further reduced to 1.5% in
the complete model (Model IV), which had both the indi-
vidual and community-level factors. With the highest log
likelihood (—15,996.216) and the lowest AIC (32,042.43),
the complete model was considered the best fit model for
explaining the relationship between child marriage and
skilled birth attendance during delivery (Table 4).

Multilevel logistic regression results on the association
between child marriage and postnatal care attendance
among childbearing young women in sub-Saharan Africa
Model 1 of Table 5 shows the results of the association
between child marriage and PNC in the absence of the
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Table 4 Multilevel logistic regression results on the association between child marriage and skilled birth attendance during delivery

(2022) 22:777

among childbearing young women in sub-Saharan Africa

Page 10 of 15

Variables Model 0 Model | Model Il Model llI Model IV
cOR (95% CI) aOR (95% Cl) aOR (95% Cl) aOR (95% Cl)
Age at first marriage
18-24years 1 1 1 1
<18years 045" (043-0.48) 083" (0.78-0.89) 0.55"(0.52-0.59) 087" (0.82-0.93)
Education

No education
Primary
Secondary/higher
Marital status
Married
Cohabiting
Parity
One birth
Two births
Three births
Four or more births
Religion
Christianity
Islam
Others
Partner’s education
No education
Primary
Secondary/higher
Mass media
No
Yes
Wealth index
Poorest
Poorer
Middle
Richer
Richest

Sex of head of household

Male
Female

Decision making capacity

Respondents alone
Others

Community level literacy

Low
Medium
High

Community socioeconomic level

Low
Medium
High

1
15577 (1.45-1.67)
2417 (221-264)

ek

118 (1.10-1.27)

1
065" (0.61-0.70)
0.51"" (047-0.55)

sk

039 (0.36-043)

1
064" (0.60-0.69)
057" (0.51-0.64)

0.55"" (0.51-0.60)
082" (0.76-0.88)
1

069" (0.65-0.73)
1

0.7577(0.70-0.80)
1

11577 (1.06-1.24)
13177 (1.20-1.44)

ok

222 (1.91-257)

1
1.04 (0.96-1.12)

1247 (1.15-1.35)
1

1
1717 (1.60-1.81)
2.1077(1.93-2.29)

1
20077 (1.81-2.16)
1417 (1.28-1.56)

1
14277 (1.32-1.53)

ok

1.73° (1.57-1.90)

1
.

118 (1.09-1.27)

1
070" (0.66-0.75)
057" (0.53-0.62)

ook

045 (041-0.50)

1
0577 (0.54-0.62)
062" (0.55-0.70)

068" (0.63-0.74)
0.94 (0.82-0.92)
1

087" (0.82-0.92)
1

080" (0.74-0.86)
1

11577 (1.06-1.25)
1297 (1.17-143)

ok

206 (1.77-241)

1
0.93 (0.86-1.00)

0.94 (0.87-1.03)
1

1
1257 (1.18-1.34)
1297 (1.17-141)

1
1777 (1.62-1.94)

ok

145 (1.31-1.61)
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Table 4 (continued)
Variables Model 0 Model | Model Il Model llI Model IV
cOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)
Residence
Urban 147" (1.35-1.60) 142" (1.29-1.55)
Rural 1 1
Random effect result
PSU variance (95% Cl) 0.17 (0.13-0.21) 0.16 (0.13-0.20) 0.20 (0.15-0.25) 0.15(0.12-0.19) 0.20 (0.16-0.26)
ICC 0.048 0.047 0.056 0.047 0.058
LR Test ¥2=26832,p <0001  x2=250.34,p <0001 ¥2=233.35p<0001 ¥2=200.52,p<0001 ¥2=215.73,p <0.001
Wald chi-square References 804.89"" 352197 279495 409307
Model fitness
Log-likelihood —18,675.777 —18,248.926 —16,577.117 —16,951.101 —15,996.216
AIC 37,355.55 36,503.85 33,182.23 33,930.2 32,04243
N 36,215 36,215 36,215 36,215 36,215
Number of clusters 1454 1454 1454 1454 1454

Exponentiated coefficients; 95% confidence intervals in brackets; aOR adjusted Odds Ratios; cOR crude Odds Ratio Cl Confidence Interval;1 =reference category

"p<0.05,"p <0.01,""p <0.001

PSU Primary Sampling Unit, ICC Intra-Class Correlation, LR Test Likelihood ratio Test, AIC Akaike’s Information Criterion

Model 0 is the null model, a baseline model without any determinant variable
Model | contains only the key explanatory variable

Model Il is adjusted for individual-level variables

Model Il adjusted for community-level variables

Model IV is the final model adjusted for individual - and community-level variables

individual and community-level factors. The results
indicate that young women who experienced child mar-
riage were less likely to use postnatal care [cOR=0.79,
CI=0.75-0.82] compared to those who did not expe-
rience child marriage, but this was insignificant after
controlling for individual - and community-level fac-
tors (Model IV). The random effect results show that for
the empty model, there were substantial variations in
the likelihood of PNC across the clustering of the PSUs
(62=0.17, 95% CI 0.14-0.21). The empty model showed
that 4.8% of the total variance in use PNC was attributed
to the between-cluster variation of the characteristics
(ICC=0.050). The between-cluster variations remained
the same from the empty model to the model with only
the key explanatory variable (Model I). From Model I,
the ICC declined to 1.6% (ICC=0.010) in the model that
controlled for the individual level factors but increased
to 1.7% in the model that controlled for the community-
level factors and further reduced to 1.6% in the complete
model (Model IV), which had both the individual- and
community-level factors. With the highest log likeli-
hood (—21,949.785) and the lowest AIC (43,949.57), the
complete model was considered the best fit model for
explaining the relationship between child marriage and
PNC (Table 5).

Discussion

Child marriage in some countries in SSA remains high,
as 50-70% of girls get married before to the age of 18 [10],
and more than 700 million women get married before the
age of 18 globally [25]. Despite the benefits of adequate
maternal healthcare service utilization in averting higher
maternal mortality [13], previous studies conducted in
sub-Saharan African countries still reported discrepan-
cies in women’s age group utilizing maternal healthcare
services [18, 39, 40]. In this study, we investigate the
association between child marriage and the utilization of
maternal healthcare services in SSA.

The overall prevalence of maternal healthcare utili-
zation in SSA were 55.5% for >4 ANC visits, 77.0% for
skilled birth attendance during child delivery, and 41.2%
for PNC attendance. Both >4 ANC and PNC attend-
ance were slightly above and below average, respectively,
which indicates a lower utilization of maternal healthcare
services utilization in SSA. These findings are congruent
with previous studies that found low prevalence of mater-
nal healthcare utilization in Ethiopia [41] and Nepal [42].

Our results showed a higher likelihood of ANC and
skilled birth attendance during delivery for women who
did not experience child marriage, compared to their
counterparts who experienced child marriage. However,
at both individual and community levels, there are higher
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Table 5 Multilevel logistic regression results on the association between child marriage and postnatal care attendance among
childbearing women in sub-Saharan Africa

Variables Model 0 Model | Model Il Model llI Model IV
cOR (95% Cl) aOR (95% Cl) aOR (95% Cl) aOR (95% Cl)
Age at first marriage
18-24years 1 1 1 1
<18years 079" (0.75-0.82) 0.95" (0.90-1.00) 0.84" (0.80-0.88) 0.95 (0.94-1.00)
Education

No education

1

Primary 1107 (1.03-1.17) 1.07°(1.00-1.14)

Secondary/higher 1227 (1.13-131) 1147 (1.06-1.23)
Marital status

Married 1 1

Cohabiting 0.73" (069-0.77) 0.72"" (0.68-0.76)
Parity

One birth 1 1

Two births 0917 (0.86-0.95) 091" (0.87-0.96)

Three births
Four or more births

0.78™(0.73-0.83)

062 (0.56-0.68)

0.79™" (0.74-0.85)

062 (0.57-0.69)

Religion
Christianity 1 1
Islam 088" (0.83-0.93) 089" (0.84-0.94)
Others 1377 (123-152) 140™ (1.26-1.56)

Partner’s education
No education
Primary
Secondary/higher

Mass media
No
Yes

Wealth index
Poorest
Poorer
Middle
Richer
Richest

Sex of head of household

Male
Female

Decision making capacity

Respondents alone
Others

Community level literacy

1.127 (1.04-1.20)
0.96 (0.90-1.02)

1

0517 (0.49-0.54)
1

089" (0.84-0.95)
1

1.02 (0.96-1.09)
1.16™ (1.08-1.26)
1

ok

16 (1.05-1.27)

1
1.04 (0.98-1.11)

14177 (1.33-1.50)
1

1167 (1.08-1.24)
0.98 (0.92-1.04)
1

053" (0.51-0.55)
1

0.96 (0.90-1.02)
1

0.96 (0.89-1.03)
1.01(0.94-1.10)

1.04 (0.98-1.11)

13977 (1.30-1.48)
1

Low 1 1

Medium 118" (1.12-1.25) 110" (1.04-1.17)

High 116" (1.09-1.25) 1.06 (0.99-1.14)
Community socioeconomic level

Low

Medium 1.04 (0.97-1.11) 1.00 (0.93-1.07)

High

1.01(0.94-1.10)

1.01 (1.08-1.10)
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Table 5 (continued)
Variables Model 0 Model | Model Il Model llI Model IV
cOR (95% CI) aOR (95% Cl) aOR (95% ClI) aOR (95% Cl)

Residence

Urban 113" (1.06-1.20) 1.16™ (1.08-1.23)

Rural 1 1
Random effect result

PSU variance (95% Cl) 0.17 (0.14-0.21) 0.17(0.14-0.21) 0.16 (0.13-0.20) 0.17 (0.14-0.21) 0.16 (0.13-0.20)

ICC 0.050 0.049 0.046 0.049 0.046

LR Test ¥2=353.22,p <0001  ¥2=339.56,p <0001  ¥2=297.54,p <0001  ¥2,34390,p <0001  x2=301.17, p <0.001

Wald chi-square
Model fitness

Reference

109.97

Log-likelihood —22,719.546 —22,664.608
AlC 45,443.09 45,335.22
N 36,215 36,215
Number of clusters 1454 1454

131746

425037

1448917

—22,024.675 —22,504.232 —21,949.785
44,077.35 45,036.46 43,949.57
36,215 36,215 36,215

1454 1454 1454

Exponentiated coefficients; 95% confidence intervals in brackets; aOR adjusted Odds Ratio; cOR crude Odds Ratio Cl Confidence Interval; 1 =reference category

"p<0.05,"p <0.01,""p <0.001

PSU Primary Sampling Unit, ICC Intra-Class Correlation, LR Test Likelihood ratio Test, AIC Akaike’s Information Criterion

Model 0 is the null model, a baseline model without any determinant variable
Model | contains only the key explanatory variable

Model Il is adjusted for individual-level variables

Model Il adjusted for community-level variables

Model IV is the final model adjusted for individual - and community-level variables

tendency for the women who got married at the age of 18
or above to attend ANC, utilize skilled birth attendance
during delivery, and seek PNC services than those who
married before the age of 18. This is because women above
the age of 18 are expected to possess a higher knowl-
edge of maternal healthcare services and associated fac-
tors than those below 18years. They are also less likely to
experience barriers to accessing maternal healthcare ser-
vices compared to those who experienced child marriage.
Young women who experience child marriage may also
be prevented by their male partners to access maternal
healthcare services in the form of male dominance. This
finding is also in concordance with a study conducted in
the selected twelve countries [10] and India [11].
Moreover, our findings revealed a wide range of indi-
vidual factors that influence maternal health services
utilisation in SSA, with women with higher education,
mass media exposure, and no religious affiliation being
more likely to use maternal health services. Education is a
unique socioeconomic indicator because it can empower
women and improve their literacy. Previous research
has found that women with a higher education are more
active in seeking maternal healthcare, which leads them
to use maternal healthcare services [43, 44]. We discov-
ered that media exposure was linked to the use of mater-
nal healthcare services. Overall, mass media (radio,

newspapers, and television) is a popular medium for con-
veying information, and most people, especially those in
rural areas of Africa, rely on it as their primary source of
information [45]. Mass media is not only broad and popu-
lar, but it is also more accessible, convenient, and afforda-
ble in that it is a cost-effective means to share information
with a big audience, capable of providing information rap-
idly, and interactive, allowing listeners to ask questions
and provide feedback [45]. Women with no religious affili-
ation were more likely to utilize maternal health services.
There is evidence that Christian women use maternity
health services at a higher rate than Muslim women [46]
Differences in lifestyle and theological beliefs could be the
source of this variation. To understand the exact ways in
which religion and the use of maternal health services are
connected, qualitative research is required.

Other community factors that can lead to differences
in maternal health service usage in SSA include wealth
index and place of residence. Women in the richest
wealth quintile had significantly higher likelihood of
using maternal healthcare services than women in the
poorest wealth quintile. Our findings are in line with
those of a Malawian study [47]. Even where mater-
nal health care is provided free of charge, financial
hurdles to using it are prohibitive for the poor. Also,
women who live in rural areas are substantially less
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likely to seek maternal healthcare services, as research
in Malawi has shown [47]. In most sub-Saharan Afri-
can countries, public health facilities in rural areas that
provide free healthcare assistance are limited, forcing
women to travel significant distances. Furthermore,
rural health institutions are understaffed, limiting
access to and use of maternal healthcare services [48,
49]. The likely cause could be that women in remote
areas suffer transportation and transportation con-
straints when seeking maternity health services.

The novelty of these findings lies in their contribution
to developing governmental policies that will consider
the magnitude of variation between marriageability age
and utilization of maternal healthcare service in SSA.
Understanding and acknowledging age disparities in
marriage will help to initiate programs in the society
to deal with child marriage and combat lower maternal
healthcare services utilization.

Strengths and weaknesses

The study has some strengths and weaknesses. One of the
strengths is the use of datasets from 29 sub-Saharan Afri-
can countries to examine the association between child
marriage and maternal healthcare services utilization
with the view of accounting for the age disparities in mar-
riage among women. Another strength of the study is the
examination of the individual- and community-level fac-
tors and their contributions to the use of maternal health-
care services in SSA. Given the use of cross-sectional data
collection methods, the study has some limitations. The
respondents might report their age inaccurately, provid-
ing an avenue for over-reporting or underreporting. There
was no opportunity to cross-check the respondents’ age
with other records since the data collection was done once.
Future studies should consider using a longitudinal survey
method to deal with such problem.

Conclusion

Our study found child marriage to be a major contribu-
tor to the low use of maternal healthcare service includ-
ing ANC visit and skilled birth attendance in SSA. At the
individual and community levels, women with low mass
media exposure, those whose partners had no formal
education, Muslim women, women with higher parity
(more than four children), women residing in communi-
ties with lower socioeconomic status and literacy level,
and those residing in rural communities should be tar-
geted when promoting the utilization of maternal health-
care services in sub-Saharan African countries. There is,
therefore, a need to develop an intervention that seeks
to address child marriage and increase maternal health-
care utilization in SSA. In addition, a framework that
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considers child marriage as a key determinant of mater-
nal healthcare utilization must be developed as part
of policies in these countries to enable universal achieve-
ment of low maternal mortality ratio by 2030.
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