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Objectives: Child and adolescent marriage are widely prevalent in some developing coun-

tries, and yet evidence on the maternal healthcare utilization of married adolescents is

sparse. This study sought to identify the determinants of maternal healthcare utilization

among married adolescents in 13 countries with the highest adolescent marriage rates in

Sub-Saharan Africa.

Study design: This is a multicountry cross-sectional analysis.

Methods: Demographic and Health Survey data on 4288 married adolescents were used.

Multivariable logistic regressions were used to identify the individual- and household-level

predictors of the utilization of antenatal care, safe delivery and postnatal care.

Results: Wealth and access to media were positively associated with the utilization of all

types of maternal healthcare services. Female education and partner education were

positively associated with antenatal care. Predictors of safe delivery included urban resi-

dence (odds ratio [OR] ¼ 1.87; 95% confidence interval [CI] ¼ 1.15e3.03), female education

(OR ¼ 1.37; 95% CI ¼ 1.16e1.60) and number of living children (OR ¼ 1.25; 95% CI ¼ 1.01,1.54),

whereas positive correlates of postnatal care were urban residence (OR ¼ 1.35; 95% CI ¼ 1.00

e1.82), partner education (OR ¼ 1.32; 95% CI ¼ 1.12e1.56) and employment (OR ¼ 1.43; 95%

CI ¼ 1.07,1.89). Full antenatal care and safe delivery utilization were associated with

increased postnatal care utilization. Second or third birth order and associated birth in-

tervals were strong barriers to maternal healthcare utilization. Although autonomy in

decision-making over financial spending and relationships were positively associated with

full antenatal care (OR ¼ 1.09; 95% CI ¼ 1.03e1.14), the results suggest that autonomy over

personal healthcare decisions had an opposite relationship (OR ¼ 0.76; 95% CI ¼ 0.58e1.01).

Conclusions: Living conditions and autonomy in decision-making over resources and re-

lationships are facilitators of maternal healthcare utilization among married adolescents.

Determinants observed in this multicountry study can help shape maternal healthcare

interventions in context with high child and teenage marriage rates.
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Introduction

Under Sustainable Development Goal 5 (Target 5.3), the in-

ternational community has committed to ending the practice

of child, early and forced marriage by 2030.1 Countries from

Sub-Saharan Africa (SSA) present a unique case in the sense

that they show high levels of both maternal and child

(younger than five years) mortality,2 as well as high preva-

lence of early marriage (of the top 20 countries for child

marriage prevalence, 18 are in SSA1). Major determinants of

early marriage in SSA are poverty, religion, ethnicity, poor

education and place of residence.3,4 In countries with the

highest prevalence rates, drivers of early marriage also

include polygamy, marrying girls at a young age to preserve

family honour and social status (in Niger),5 female genital

mutilation in preparation for marriage and conflict where

displaced girls are forced to marry their attackers after being

raped (in Chad).6,7 Although these countries have formulated

action plans to end early and forced marriage and established

national committees to monitor early marriage and develop

effective policies, these efforts are hampered by challenges

such as poverty and resistance from social and religious

groups.8

Studies have found that early marriage results in limited

autonomy in decision-making, school dropouts, poor liveli-

hood opportunities and a high risk of getting infected with

HIV.9e13 The practice of early or child marriage is intertwined

with early childbearing. Adolescent mothers are mostly child

or teenage brides living in a stable relationshipdmarriage or

uniondwith an older man, with higher frequency of sexual

activity than their unmarried peers and more social pressure

to give birth soon after marriage, which can lead to an

increased likelihood of pregnancies.14,15 However, early

childbearing negatively affects the health outcomes for

mothers and children.16 Complications related to pregnancy

and childbirth are common for women aged 15e18 years

because their bodies are not fully developed and capable of

carrying the child or to sustain prolonged labour at birth.17

Compared with adult mothers, adolescent mothers typically

lack access to skilled antenatal, delivery and postnatal care

services and therefore are highly vulnerable to high-risk

pregnancies, unsafe abortions, and maternal mortality and

morbidity.9,11,12,18,19 Adolescent mothers are also more likely

to have stunted and underweight children, infants born with

low birth weight and higher neonatal and infant mortality

rates.20e22

Facilitating access tomaternal health care has been proven

to be a viable solution to correctly informmothers and reduce

child and maternal mortality, especially in rural areas.23 The

use of either private or public safe facilities has been shown to

reduce neonatal mortality by up to thirty percent.24 National

and international efforts have been and are currently being

implemented to improve adolescents' livelihoods in the

developingworld, and evidence is needed to ensure successful

policies are adopted by interested stakeholders.25e27 There-

fore, understanding the determinants of maternal healthcare
1 Based on data from girlsnotbrides.org. Retrieved at https://
www.girlsnotbrides.org/where-does-it-happen/.
utilization among young mothers is essential for developing

successful maternal health policies and interventions. Yet,

given the worrying levels of child and adolescent marriage in

developing countries, evidence on the maternal healthcare

utilization of married adolescents is nascent and has only

focused on a few individual countries (Rai et al., 2012; Singh

et al., 2012; Khanal et al., 2011). Multicountry studies have

generally examined adolescents, regardless of their marital

status.28 This study intends to fill this knowledge gap.

This article aims to contribute to the empirical literature by

investigating the factors correlated with maternal healthcare

utilization among married adolescents in 13 SSA countries

with the highest rates of child and teenage marriage. The

study focussed on of the utilization of antenatal and postnatal

care and delivery in a safe facility. The target population was

married adolescents (i.e., girls younger than 19 years).
Methods

The study used data from the most recent Demographic and

Health Surveys (DHS) for 13 countries: Burkina Faso (2010),

Chad (2014e15), Democratic Republic of the Congo (2013e14),

Ethiopia (2016), Guinea (2012), Madagascar (2008e09), Malawi

(2015e16), Mali (2012e13), Mozambique (2011), Niger (2012),

Nigeria (2013), Sierra Leone (2013) and Uganda (2011). DHS

provide information on women and household characteris-

tics, fertility, and contraceptive and healthcare utilization.

The total sample size of women from the 13 countries was

220,004; of which, 39,220 were adolescents (younger than 19

years), and 8,050 were in union or married. However, only

4,288 married adolescents had complete information on

maternal health care, and they, therefore, comprise the

analytical sample.

The study used three indicators of maternal healthcare

utilization: having received full antenatal care (ANC), having

delivered in a safe facility (i.e., public or private health facility,

where patients are assisted by health personnel), and having

received a postnatal check-up within two months from de-

livery. Because the DHS from the selected countries were

carried out between 2010 and 2016, full ANC is defined using

the previous guidance from the World Health Organization:

four antenatal visits, at least two tetanus toxoid injections

during pregnancy or received one tetanus toxoid injection

during pregnancy and at least one in the three years before

pregnancy and received iron and folic acid tablets.29

The study examined the association between these out-

comes and a set of predictors that represent socio-economic

and sociodemographic aspects of adolescent woman (i.e.,

age, education, wealth, religion and employment status), her

partner's educational attainment and household characteris-

tics (i.e., household size, age and gender of the household

head). Factors such as education, wealth and living in an

urban environment are commonly associated with higher use

of maternal health care among women in Sub-Saharan Af-

rica30,31 and also among female adolescents.32e34 A composite

variable representing the birth order of the most recent de-

livery and the interval between births (i.e., if the last delivery

was the woman's first, second or third with an interval shorter

than 24months or second or thirdwith an interval longer than

https://www.girlsnotbrides.org/where-does-it-happen/
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24 months) was added as a covariate. Evidence shows that

women are more likely to use maternal health care for their

first-born children as first-born children are culturally priori-

tized over other children.33,35 Exposure to any type of media

(i.e., television, radio or newspaper) and place of residence

(urban/rural) were also included as a plausible determinant.

Access to media sources increases healthcare knowledge and

has been found to increase maternal healthcare utilization.33

Other determinants include the following: an index for

woman autonomy in decision-making inside the household,

built using measures of autonomy in decisions over large

purchases, own income and partner income's spending and

visits to relatives or friends and decision-making autonomy

over own health care (i.e., the woman is the only decision-

maker over her health care). These decision-making vari-

ables can help shed light on whether autonomy in decision-

making increases maternal healthcare utilization, as shown

in previous studies.34,36

Statistics show that among sampled adolescents, marriage

rates were highest in Niger (49.7%), Mali (34.4%) and Chad

(31.3%), with Uganda showing the smallest percentage of

adolescent women in union (6%). Even higher marriage rates

are observed among sampled women aged 20e24 years (about

22,485), whomarried before the age of 19 years, in Niger (78%),

Chad (75%) andMali (69%). These statistics are consistent with

the trends estimated by international organizations.2

The selected method to perform the analysis, given the

binary nature of the outcomes, was a logistic regression

model, explicated by the following equation.

LogitðpiÞ¼ log

�
pi

1� pi

�
¼ b0 þ bðXÞ þ ε

where pi represents the probability of an individual of

having received ANC or postnatal care or having delivered in a

safe facility, b0 represents the log odds of full care and the b

coefficient estimates with full likelihood the differential log

odds of care associated with determinants X. 3is the error

term. Pearson's chi-squared test was used for goodness-of-fit

estimation, and the results were reported. All regressions

were performedusing standard errors clustered at the country

level. Bivariate analysis was initially performed to report the

unadjusted odds ratios (ORs) of each determinant. Then,

multivariable regressions with all determinants were carried

out for the specified set of maternal healthcare outcomes.

Analysis was performed using Stata version 15 (StataCorp,

College Station, TX).
Results

Descriptive statistics

Fig. 1 shows that within the pooled (multicountry) sample of

married adolescents, about 28% received full ANC, 45%

delivered in a safe facility and 33% received postnatal checks.

About 73% of the married adolescents used full ANC in Sierra

Leone, whereas less than 50% used full ANC in the rest of the
2 Girls not Brides data, https://www.girlsnotbrides.org, based
on DHS and UNICEF databases.
analysed countries. More than half of themarried adolescents

delivered in a safe facility in Burkina Faso, Democratic Re-

public of Congo (DRC), Malawi, Mali, Mozambique and

Uganda, whereas the prevalence was less than 50% in Chad,

Ethiopia, Guinea, Madagascar, Niger, Nigeria and Sierra Leone.

Postnatal checks were received by more than 50% of the

married adolescents in Burkina Faso, Guinea, Niger and Sierra

Leone. Postnatal care datawere not available forMozambique.

Table 1 reports the descriptive statistics of the pooled

sample. Differences between married adolescents who used/

did not use maternal health care were assessed using t-test

and chi-squared tests. The summary statistics show that

users of maternal health care were significantly wealthier and

more educated than their counterparts and were more likely

to be employed at the time of the survey.

Determinants of maternal healthcare utilization

The results for both the bivariate and multivariable analyses

are reported in Table 2. Pearson's chi-squared tests on good-

ness of fit indicate that all the regression models fit well. In

bivariate analysis (unadjusted regressions), all the de-

terminants were significantly correlated with at least one of

the maternal healthcare indicators. Further analysis used

multiple regression models that incorporated all the

determinants.

The results of the multiple regression models show that

wealth was the most consistent determinant of maternal

healthcare utilization because it had statistically significant

positive associations with the utilization of full ANC, safe

delivery and postnatal care. Women in the top wealth quintile

were more than two times more likely to receive full ANC

(OR ¼ 2.34; 95% confidence interval [CI] ¼ 1.68e3.25) and

nearly five times more likely to deliver in a safe facility

(OR ¼ 4.84; 95% CI ¼ 2.92e8.04) than women in the bottom

wealth quintile. Similarly, adolescents in the fourth wealth

quintile were significantly more likely to have received post-

natal checks than those in the bottom quintile (OR ¼ 1.41; 95%

CI¼ 1.12,1.78). Exposure to any type ofmedia was beneficial to

adolescentmothers as the results show thatmedia users were

better off than their counterparts on every indicator of

maternal healthcare utilization. Respondents with primary

education had a higher likelihood of delivering in a safe fa-

cility than uneducated women (OR¼ 1.37; 95% CI¼ 1.16e1.60).

Postprimary education was associated with an even higher

likelihood of safe delivery (OR ¼ 2.25; 95% CI ¼ 1.59e3.19).

Postprimary education was also positively associated with

greater utilization of full ANC, although this association was

only significant at the P < 0.1 level (OR ¼ 1.43; 95%

CI ¼ 0.96,2.13). Womenmarried to educatedmen had a higher

likelihood of receiving full ANC (OR ¼ 1.40; 95% CI ¼ 1.14,1.72)

and postnatal care (OR ¼ 1.32; 95% CI ¼ 1.12e1.56) than

womenmarried to uneducated partners. Female employment

was positively associated with postnatal healthcare utiliza-

tion (OR¼ 1.43; 95% CI¼ 1.07,1.89). Living in an urban areawas

associated with a higher likelihood of a safe delivery

(OR ¼ 1.87; 95% CI ¼ 1.15e3.03) and of receiving postnatal care

(OR¼ 1.35; 95%CI¼ 1.00e1.82) when comparedwith living in a

rural area. The number of living children was positively

correlated with safe delivery (OR ¼ 1.25; 95% CI ¼ 1.01,1.54).

https://www.girlsnotbrides.org
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Fig. 1 e Prevalence (%) of married adolescents who received full antenatal care, delivered in a safe place and received

postnatal care.
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The effect of religion was only statistically significant for safe

delivery, with Muslim women being the better-off group

compared with those of other religions.

The multivariable regression results also show that an

additional unit in the index for autonomy in decision-making

over the spending of income and visits to kin and friends (on a

scale from 0 to 8) increased the likelihood of using full ANC

(OR ¼ 1.09; 95% CI ¼ 1.03e1.14). However, autonomy in

decision-making over own health care was negatively asso-

ciatedwith the utilization of full ANC, but this associationwas

only significant at the P < 0.1 level (OR ¼ 0.76; 95%

CI¼ 0.58e1.01). Married adolescents withmore living children

were more likely to deliver in a health facility (OR ¼ 1.25; 95%

CI ¼ 1.01e1.54). Birth order and associated interval were

strong barriers to maternal healthcare utilization. Married

adolescents whosemost recent live birth was in the second or

third birth order and who had an interval of more than 24

months between the last two live births were less likely to use

full ANC (OR ¼ 0.70; 95% CI ¼ 0.55e0.89) and to use safe fa-

cilities (OR ¼ 0.51; 95% CI ¼ 0.38,0.68), when compared with

adolescents whose last birth was their first-born child. Having

second- or third-born children, born within a birth interval

shorter than 24 months, was associated with an even lower

utilization of full ANC (OR ¼ 0.28; 95% CI ¼ 0.10e0.80). Finally,

married adolescents who received full ANC were more likely

to deliver in a safe facility than their counterparts (OR ¼ 2.69;

95% CI¼ 2.24e3.22). The utilization of full ANC (OR¼ 1.61; 95%

CI ¼ 1.17e2.23) and delivery in a safe facility (OR ¼ 2.28; 95%

CI ¼ 1.71e3.04) were associated with a significantly higher

likelihood of receiving postnatal check after delivery.

Adolescent women's age and household size had no statisti-

cally significant association with maternal healthcare

utilization.
Discussion

The body of literature investigating the association between

household and community factors and the utilization of

antenatal, postnatal and delivery care among married ado-

lescents has focussed on individual countries from Sub-

Saharan Africa (SSA) and Asia.30,32,33,37e39 This study's inter-

est, therefore, was to extend this analysis to a wider group of

countries in SSA to assess the consistency of healthcare
utilization predictors in a pooled sample. The selected coun-

tries have the highest rates of child and teenage marriage.

Married adolescents usually have a much higher birth rate

than unmarried counterparts; therefore, it is imperative to

assess their maternal healthcare utilization to design and

implement meaningful and long-lasting health policies.

The study's results show thatmarried adolescentswho had

a greater likelihood of using full ANC, safe delivery and post-

natal care werewealthy and had access tomedia. The positive

correlation between wealth and maternal healthcare utiliza-

tion could be linked to the observation that poor households

usually prioritize their basic daily needs and therefore allocate

few resources for healthcare needs unlike wealthy house-

holds.33 This finding suggests the need for antipoverty in-

terventions in promoting maternal healthcare utilization

amongmarried adolescents. Access tomedia, which usually is

greater among wealthier households, can raise awareness

about maternal healthcare, increase healthcare knowledge

and facilitate behavioural changes such as maternal health-

care seeking.40,41 Better-educated adolescents were also more

likely to use ANC and safe delivery facilities, while those who

had greater autonomy in the making of decisions over the

spending of income and visits to kin and friends were more

likely to use full ANC than less autonomous women. These

results are in line with the existing literature on the role of

education and autonomy of women in decision-making. Pre-

vious studies have found educated women to be more

knowledgeable about health behaviours and more likely to

seek higher quality healthcare services.33,34,42,43 They also

found that educated women are more confident, have greater

decision-making power than uneducated women and can

communicate better with other family members on health-

related issues.34,42 In addition, women with high autonomy

over decision-making and relationships are more likely to

have high self-esteem and are unwilling to accept gender

inequality in power which influences their decision to seek

maternal health care.43 Partner education was also a positive

predictor of antenatal and postnatal care utilization, which is

important because teenage brides are often forced to interrupt

their education when getting married, making impossible for

them to even finalize primary school.14 One interesting result

of the analysis is the negative and apparently counterintuitive

association between being the ultimate decision-maker over

health care and having accessed full ANC. However, this

https://doi.org/10.1016/j.puhe.2019.07.002
https://doi.org/10.1016/j.puhe.2019.07.002


Table 1 e Summary statistics for married adolescents aged 15e19 years in the total sample.

Full antenatal care Safe delivery Postnatal checka

Users
N ¼ 1,176

Non-users
N ¼ 3,049

Diff. t-test/
chi-squared

Users
N ¼ 1,937

Non-users
N ¼ 2,346

Diff. t-test/
chi-squared

Users
N ¼ 1,284

Non-users
N ¼ 2,607

Diff. t-test/
chi-squared

Household and individual characteristics

Age of the HH head 35.31 (15.74) 32.43 (14.43) <0.001 33.75 (15.32) 32.89 (14.47) 0.062 34.97 (15.54) 32.87 (14.59) <0.001
Respondent age 17.44 (0.80) 17.38 (0.84) 0.103 17.42 (0.80) 17.39 (0.86) 0.266 17.46 (0.79) 17.40 (0.84) 0.0131

Household size 5.65 (3.87) 5.13 (3.42) <0.001 5.36 (3.67) 5.23 (3.48) 0.267 5.72 (4.01) 5.17 (3.42) <0.001
Education (%)

No education 42.86 58.15 <0.001 38.10 67.31 <0.001 54.51 58.50 0.041

Primary 36.56 31.09 41.04 25.40 31.57 29.65

Postprimary 20.58 10.76 20.86 7.29 13.92 11.85

Partner has some education

(%)

59.58 44.17 <0.001 62.43 36.42 <0.001 47.15 44.10 0.075

Religion (%)

Protestant 18.93 30.99 <0.001 13.07 39.47 <0.001 12.52 37.84 <0.001
Muslim 40.66 35.23 42.58 31.89 54.82 28.02

Catholic 22.08 9.87 15.35 12.37 17.42 10.56

Traditional/animist 4.69 5.86 5.79 5.14 3.42 5.63

Other/none 13.64 18.06 23.20 11.13 11.82 17.96

Wealth index (%)

Poorest 18.28 31.68 <0.001 19.15 35.08 <0.001 19.98 32.45 <0.001
Poorer 22.36 26.60 21.84 28.86 23.87 26.77

Middle 21.60 18.73 20.55 18.50 22.85 18.03

Richer 21.51 14.66 20.29 13.34 19.83 14.31

Richest 16.24 8.33 18.17 4.22 13.76 8.44

Respondent is employed (%) 55.02 50.20 0.005 53.38 50.36 0.049 58.79 47.70 <0.001
Autonomy in decision-

making indexb

1.98 (1.72) 1.78 (1.78) 0.002 1.94 (1.74) 1.77 (1.80) 0.001 1.79 (1.68) 1.76 (1.81) 0.632

Responded ultimate

decision-maker over own

health (%)

8.35 10.31 0.054 10.74 9.11 0.074 8.40 8.62 0.825

No. of living children 1.06 (0.41) 1.10 (0.49) 0.021 1.06 (0.40) 1.12 (0.52) <0.001 1.08 (0.41) 1.10 (0.50) 0.309

Birth order (%)

Birth order 1 85.11 80.97 0.001 87.08 77.95 <0.001 84.49 80.28 0.003

Birth order 2/3, interval � 24

months

0.43 1.31 0.83 1.32 0.70 1.35

Birth order 2/3, interval > 24

months

14.47 17.72 12.09 20.73 14.81 18.37

Media exposure (%) 64.68 46.34 <0.001 62.45 41.82 <0.001 64.68 46.34 <0.001
Living in an urban area (%) 24.83 13.58 <0.001 26.38 8.70 <0.001 21.38 13.46 <0.001

Standard deviations are given in parentheses.

DHS, Demographic and Health Surveys; HH, household; HF, health facility.
a Mozambique DHS do not present data on postnatal care; every percentage/average related to the column excludes this country.
b Autonomy in the decision-making index ranges from 0 to 8.
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Table 2 e Determinants of the utilization of full antenatal care, safe delivery facility and postnatal care among married
adolescents in thirteen SSA countries (total sample).

Heading and individual
characteristics

Full antenatal care Safe delivery Postnatal check

Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR

Age of the household head 1.01*** [1.01,1.02] 1.01** [1.00,1.01] 1.00* [1.00,1.01] 1.00 [1.00,1.01] 1.01*** [1.00,1.01] 1.00 [1.00,1.00]

Household size 1.04*** [1.02,1.06] 0.98 [0.95,1.02] 1.01 [0.99,1.03] 1.01 [0.98,1.04] 1.04*** [1.02,1.06] 1.01 [0.99,1.03]

Respondent's age 1.07 [0.99,1.16] 1.04 [0.92,1.17] 1.04 [0.97,1.12] 0.97 [0.89,1.05] 1.11** [1.02,1.21] 1.07 [0.94,1.22]

Respondent's educationdreferent:

no education

Primary 1.59*** [1.37,1.85] 1.26 [0.86,1.83] 2.85*** [2.48,3.27] 1.37*** [1.16,1.60] 1.14* [0.98,1.33] 1.24 [0.94,1.65]

Postprimary 2.59*** [2.14,3.15] 1.43* [0.96,2.13] 5.05*** [4.14,6.17] 2.25*** [1.59,3.19] 1.26** [1.03,1.55] 0.98 [0.59,1.61]

Partner has some education 1.86*** [1.62,2.14] 1.40*** [1.14,1.72] 2.90*** [2.56,3.29] 1.16 [0.97,1.38] 1.13* [0.99,1.29] 1.32*** [1.12,1.56]

Respondent's
religiondreferent: Muslim

Catholic 1.93*** [1.59,2.36] 1.16 [0.82,1.63] 0.93 [0.77,1.12] 0.82* [0.67,1.02] 0.84 [0.69,1.03] 0.92 [0.71,1.19]

Protestant 0.53*** [0.44,0.63] 0.77 [0.38,1.58] 0.25*** [0.21,0.29] 0.52*** [0.44,0.61] 0.17*** [0.14,0.20] 1.03 [0.71,1.47]

Traditional/animist 0.69** [0.50,0.96] 1.11 [0.73,1.67] 0.84 [0.64,1.11] 0.61*** [0.44,0.86] 0.31*** [0.22,0.44] 0.84 [0.46,1.55]

Other/none 0.65*** [0.53,0.80] 0.81 [0.59,1.09] 1.56*** [1.30,1.87] 0.71*** [0.56,0.91] 0.34*** [0.87,1.07] 0.76 [0.45,1.28]

Wealth indexdreferent: poorest

Poorer 1.46*** [1.19,1.78] 1.33** [1.02,1.74] 1.39*** [1.17,1.65] 1.28** [1.02,1.61] 1.45*** [1.19,1.76] 1.24*** [1.08,1.43]

Middle 2.00*** [1.62,2.46] 1.67*** [1.24,2.26] 2.03*** [1.69,2.44] 1.60*** [1.15,2.22] 2.03*** [1.66,2.49] 1.45*** [1.19,1.75]

Richer 2.54*** [2.05,3.15] 2.06*** [1.36,3.13] 2.78*** [2.30,3.38] 1.85*** [1.26,2.73] 2.25*** [1.82,2.78] 1.41*** [1.12,1.78]

Richest 3.38*** [2.66,4.29] 2.34*** [1.68,3.25] 7.89*** [6.11,10.17] 4.84*** [2.92,8.04] 2.64*** [2.08,3.37] 1.14 [0.79,1.64]

Woman is employed 1.21*** [1.06,1.39] 0.96 [0.81,1.15] 1.13** [1.00,1.27] 0.97 [0.79,1.19] 1.56*** [1.37,1.79] 1.43** [1.07,1.89]

Autonomy in decision-making

over spending and

relationships

1.06*** [1.02,1.10] 1.09*** [1.03,1.14] 1.06*** [1.02,1.09] 1.02 [0.98,1.06] 1.01 [0.97,1.05] 1.01 [0.96,1.07]

Responded ultimate

decision-maker

over own health

0.79* [0.62,1.00] 0.76* [0.58,1.01] 1.20* [0.98,1.47] 0.89 [0.63,1.26] 0.97 [0.77,1.24] 1.08 [0.73,1.60]

No. of living children 0.84** [0.73,0.97] 1.13 [0.89,1.44] 0.76*** [0.67,0.87] 1.25** [1.01,1.54] 0.93 [0.81,1.07] 1.07 [0.70,1.63]

Birth orderdreferent: birth order 1

Birth order 2/3,

interval � 24 months

0.31** [0.12,0.78] 0.28** [0.10,0.80] 0.56* [0.30,1.02] 0.82 [0.51,1.31] 0.49* [0.24,1.03] 0.64 [0.24,1.74]

Birth order 2/3,

interval > 24 months

0.78*** [0.64,0.94] 0.70*** [0.55,0.89] 0.52*** [0.44,0.62] 0.51*** [0.38,0.68] 0.77*** [0.64,0.92] 0.80 [0.45,1.41]

Exposed to any type of media 2.12*** [1.84,2.44] 1.45*** [1.27,1.65] 2.31*** [2.05,2.62] 1.24** [1.02,1.53] 2.51*** [2.18,2.88] 1.28*** [1.11,1.49]

Living in an urban area 2.10*** [1.78,2.49] 1.15 [0.93,1.41] 3.76*** [3.16,4.48] 1.87** [1.15,3.03] 1.75*** [1.47,2.08] 1.35** [1.00,1.82]

Full antenatal care 3.01*** [2.61,3.47] 2.69*** [2.24,3.22] 2.75*** [2.37,3.19] 1.61*** [1.17,2.23]

Safe delivery 2.83*** [2.46,3.24] 2.28*** [1.71,3.04]

Country fixed effect Yes Yes Yes Yes Yes Yes

N 4098 4091 3717

Pseudo R2 0.115 0.301 0.225

Pearson's chi-squared

goodness-of-fit test

0.382 0.365 0.684

The values are given as exponentiated coefficients with 95% confidence interval in parentheses. Standard errors are clustered at the country

level.

SSA, Sub-Saharan Africa; OR, odds ratio.

*P < 0.10.

**P < 0.05.

***P < 0.01.
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inverse relationship has been observed in other studies.

Despite having autonomy in own healthcare decisions, mar-

ried adolescentsmay still be unwilling to use full ANC services

because of their rural residence or because of the poor quality

of health delivery services and their misperception and

overvaluation of non-professional birth attendants' skills.44,45

The results also show that the choice of place of delivery was

significantly influenced by religious belief, although it should

be noted that the majority of the population in the selected

countries was Muslims, and it is plausible that religious
minorities in these countries are marginalized and therefore

may have less access to health facilities.

This study also finds that married adolescents were less

likely to use full ANC and safe delivery facilities for their

second- or third-born children, and utilizationwas even lower

if the time between live births had been shorter than 24

months. Numerous studies have highlighted that women are

more likely to use a safe facility for their first born,46,47 even

when they are adolescents.33 In addition, delivery in a health

facility is usually associated with a higher number of living

https://doi.org/10.1016/j.puhe.2019.07.002
https://doi.org/10.1016/j.puhe.2019.07.002
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children. The study finds that women living in urban areas

were more likely to deliver in a safe facility, which is consis-

tent with the findings of Ronsmans et al.49 who studied a

sample of women (both adolescents and adults) in eight West

African countries. Female employment is also an important

predictor of maternal healthcare utilization, similar to the

findings of previous studies.42,48 This association could be

linked to the income employed women receive from earnings,

which can help them finance healthcare expenditures. This

finding suggests the need for considering livelihoods and

income-earning capabilities in interventions that seek to in-

crease maternal healthcare utilization among married ado-

lescents. Finally, it is interesting to note that respondents who

had access to full ANCweremore than 2.5 timesmore likely to

deliver in a safe place than thosewho did not have access, and

the use of postnatal checks was highly correlated with both

ANC and safe delivery, highlighting the strong connection

between access and utilization of different maternal health-

care components that has already been reported in numerous

studies.33,34

The study faced several limitations. Information on the

quality of maternal healthcare services and health insurance

coverage was limited, and therefore, the analysis could not

fully account for it. There were no data on postnatal care for

Mozambique, and as such, the analysis of this indicator

could only be carried out for 12 countries. The study relies on

cross-sectional data and therefore only provides a one-off

view of maternal healthcare utilization among married fe-

male adolescents. If available in the future, researchers

could use longitudinal data to examine the dynamics of

maternal healthcare utilization among married adolescents

over time. The study's strengths are that it uses a population-

based sample design with high response rates across mul-

tiple countries. The multicountry analysis of maternal

healthcare utilization by married adolescents, which has

received little attention in the literature, can help build a

systematic and regular evidence base on women affected by

child and teenage marriage.

This article examined the factors associated withmaternal

healthcare utilization among married adolescents in 13

countries with the highest child and teenagemarriage rates in

Sub-Saharan Africa. The findings suggest that empowering

married adolescents through improvements in their living

conditions and increasing their autonomy in decision-making

over financial resources and relationships may be helpful

targets for interventions aimed at increasing their maternal

healthcare utilization. State and non-state actors could pur-

sue a multisectoral approach that uses media channels to

raise awareness on the importance of maternal health care;

increases access to education and prevents school dropouts

by married adolescents; and promotes employment and live-

lihood generation programmes to alleviate poverty, improve

living conditions and increase married adolescents' control or
autonomy over household resources. Such an approach could

also play an important role in preventing early marriage.6 The

determinants observed in this multicountry study can help

shape maternal healthcare utilization policies and in-

terventions that improve maternal and child health and ulti-

mately reduce maternal and child mortality in context with

high child and teenage marriage rates.
Author statements

Ethical approval

Not required. The data used are from standard DHS which

undergo ethical review from and are approved by the ICF

Institutional Review Board (IRB).3

Funding

None.

Competing interests

None declared.
r e f e r e n c e s

1. United Nations. TRANSFORMING OUR WORLD: the 2030 agenda
for sustainable development goals [Internet]. Geneva. 2015. p. 1e41
[cited 2018 Apr 27], https://sustainabledevelopment.un.org/
content/documents/21252030 Agenda for Sustainable
Development web.pdf.

2. WHO. Trends in maternal mortality: 1990 to 2015 [Internet].
Geneva. 2015 [cited 2018 Feb 19]. Available from: www.who.
int/about/licensing/.

3. Ayiga N, Rampagane V. Determinants of age at first marriage
in sub-Saharan Africa : a comparative study of Uganda and
South Africa. J Soc Dev Afr 2013;28(1).

4. Palamuleni ME. Socioeconomic determinants of age at
marriage in Malawi. Int J Sociol Anthropol 2011;3(July):224e35.

5. Morgan J. Family honour and shattered dreams: girl brides in Mali,
Niger and Senegal [Internet]. Dakar; 2016 [cited 2019 May 22].
Available from: https://www.girlsnotbrides.org/wp-content/
uploads/2017/08/Plan_Family-honour-and-shattered-dreams_
Web.pdf.

6. Walker J-A. Mapping early marriage in West Africa [Internet].
2013 [cited 2019 May 22]. Available from: https://www.
girlsnotbrides.org/wp-content/uploads/2013/10/Ford-
Foundation-CM-West-Africa-2013_09.pdf.

7. Lake IRC. Chad basin crisis: an analysis of violence against women,
children and displaced populations in the region [Internet]. 2017
[cited 2019 May 22]. Available from: https://www.rescue-uk.
org/sites/default/files/document/1328/reportoslo-analysiso
fviolenceagainstwomenchildrenanddisplacedpopulations-
17march2017.pdf.

8. Girls Not Brides. Why does child marriage happen? [Internet]. 2018.
Available from: https://www.girlsnotbrides.org/why-does-it-
happen/.

9. Clark S, Bruce J, Dude A. Protecting young women from HIV/
AIDS: the case against child and adolescent marriage. Int Fam
Plan Perspect 2006;32(2).

10. Glynn J, Carael M, Auvert B, Kahindo M, Chege J, Musonda R,
et al. Why do young women have a much higher prevalence of HIV
than young men? A study in Kisumu, Kenya and Ndola, Zambia.
AIDS; 2001.

11. United Nations Children's Fund (UNICEF). The State if the
World's Children: Maternal and Newborn Health. New York, NY
10017, USA: UNICEF, 3 United Nations Plaza; 2009, ISBN 978-
92-806-4318-3.

https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
http://www.who.int/about/licensing/
http://www.who.int/about/licensing/
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref3
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref3
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref3
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref4
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref4
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref4
https://www.girlsnotbrides.org/wp-content/uploads/2017/08/Plan_Family-honour-and-shattered-dreams_Web.pdf
https://www.girlsnotbrides.org/wp-content/uploads/2017/08/Plan_Family-honour-and-shattered-dreams_Web.pdf
https://www.girlsnotbrides.org/wp-content/uploads/2017/08/Plan_Family-honour-and-shattered-dreams_Web.pdf
https://www.girlsnotbrides.org/wp-content/uploads/2013/10/Ford-Foundation-CM-West-Africa-2013_09.pdf
https://www.girlsnotbrides.org/wp-content/uploads/2013/10/Ford-Foundation-CM-West-Africa-2013_09.pdf
https://www.girlsnotbrides.org/wp-content/uploads/2013/10/Ford-Foundation-CM-West-Africa-2013_09.pdf
https://www.rescue-uk.org/sites/default/files/document/1328/reportoslo-analysisofviolenceagainstwomenchildrenanddisplacedpopulations-17march2017.pdf
https://www.rescue-uk.org/sites/default/files/document/1328/reportoslo-analysisofviolenceagainstwomenchildrenanddisplacedpopulations-17march2017.pdf
https://www.rescue-uk.org/sites/default/files/document/1328/reportoslo-analysisofviolenceagainstwomenchildrenanddisplacedpopulations-17march2017.pdf
https://www.rescue-uk.org/sites/default/files/document/1328/reportoslo-analysisofviolenceagainstwomenchildrenanddisplacedpopulations-17march2017.pdf
https://www.girlsnotbrides.org/why-does-it-happen/
https://www.girlsnotbrides.org/why-does-it-happen/
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref9
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref9
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref9
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref10
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref10
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref10
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref10
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref11
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref11
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref11
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref11
https://www.dhsprogram.com/What-We-Do/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://www.dhsprogram.com/What-We-Do/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://doi.org/10.1016/j.puhe.2019.07.002
https://doi.org/10.1016/j.puhe.2019.07.002


p u b l i c h e a l t h 1 7 7 ( 2 0 1 9 ) 1e98
12. Santhya K, Erulkar A. Supporting married girls: calling attention
to a neglected group [Internet]. 2011 [cited 2018 Jul 2]. Available
from: http://www.popcouncil.org/uploads/pdfs/TABriefs/03_
MarriedGirls.pdf.

13. Gavin L, Galavotti C, Dube H, Mcnaghten AD, Murwirwa M,
Khan R, et al. Factors associated with HIV infection in
adolescent females in Zimbabwe. J Adolesc Heal [Internet]
2006;39(596):11e596 [cited 2018 Jul 3], https://ac.els-cdn.com/
S1054139X06000826/1-s2.0-S1054139X06000826-main.pdf?
_tid¼597f2d27-0976-4dba-b252-
91fbd345450b&acdnat¼1530610592_
8ccda7c929f52065d0b491e699f484ce.

14. WHO. Early marriages, adolescent and young pregnancies
[Internet]. New York. 2011 [cited 2018 Feb 6]. Available from:
http://apps.who.int/gb/ebwha/pdf_files/EB130/B130_12-en.
pdf.

15. Graft A, Haverland N, Goldber R.Married adolescents: a review of
programmes, paper presented at the WHO/UNFPA/Population
Council Technical Consultation on married adolescents. 2003.
Geneva.

16. Reynolds HW, Wong EL, Tucker H. Adolescents' use of
maternal and child health services in developing countries.
Int Fam Plan Perspect [Internet] 2006;vol. 32(1):6e16 [cited 2018
Feb 6];, https://www.guttmacher.org/sites/default/files/
article_files/3200606.pdf.

17. Chopra M, Daviaud E, Pattinson R, Fonn S, Lawn JE. Saving the
lives of South Africa's mothers, babies, and children: can the
health system deliver? Lancet [Internet] 2009 [cited 2018 Apr
27];374:835e46. Available from: https://ac.els-cdn.com/
S0140673609611235/1-s2.0-S0140673609611235-main.pdf?
_tid¼1c48b3a2-0361-452e-bd6f-
49e90e93fba9&acdnat¼1524820905_
a21bef6d45d1f58a6490cb66851fb4ef.

18. Temin M, Levine R. START with a girl a new agenda for global
health a girls count report ON adolescent girls [Internet]. 2009
[cited 2018 Jul 2]. Available from: https://www.cgdev.org/files/
1422899_file_Start_with_a_Girl_FINAL.pdf.

19. Canning D, Finlay J, Ozaltin E. Adolescent girls health agenda:
study on Intergenerational health Impacts. Harvard Sch Public
Heal Unpubl; 2009.

20. Prakash R, Singh A, Pathak P, Parasuraman S. Early marriage,
poor reproductive health status of mother and child well-
being in India. J Fam Plan Reprod Health Care 2011;37(3).

21. Finlay JE, Zaltin E, Canning D. The association of maternal age
with infant mortality, child anthropometric failure, diarrhoea
and anaemia for first births: evidence from 55 low-and
middle-income countries. Br Med J [Internet] 2011 [cited 2018
Jul 1];1(2); Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3191600/pdf/bmjopen-2011-000226.pdf.

22. Sawyer S, Afifi R, Bearinger L, Blakemore S, Dick B, Ezeh A,
et al. Adolescence: a foundation for future health. Lancet
2012;279(9826):1630e40.

23. Bhutta ZA, Darmstadt GL, Hasan BS, Haws RA. Community-
based interventions for improving Perinatal and neonatal
health outcomes in developing countries: a review of the
evidence. Pediatrics [Internet] 2005 [cited 2018 Apr 27];115(519).
Available from: http://pediatrics.aappublications.org/.

24. Tura G, Fantahun M, Worku A. The effect of health facility
delivery on neonatal mortality: systematic review and meta-
analysis. BMC Pregnancy Childbirth [Internet] 2013 [cited 2018
Feb 28];13:1:1e9. Available from: https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC3584809/pdf/1471-2393-13-18.pdf.

25. UNESCO. UN. Adolescent girls task force terms of reference
[Internet]. 2010. http://unesco.org.pk/education/documents/
UNAGTF/UN_Adolescent_Girls_Task_Force.pdf.

26. EWEC Initiative. THE global strategy for WOMEN’S, CHILDREN’S
and adolescents’ health (2016-2030) [Internet]. 2016 [cited 2018
Feb 19]. Available from: https://data.unicef.org/wp-content/
uploads/2017/02/EWEC_globalstrategyreport_200915_FINAL_
WEB.pdf.

27. Rai RK, Singh PK, Kumar C, Parasuraman S. Teenage
childbearing: a growing public health concern in need of
urgent policy and program action. J Public Health (Bangkok)
[Internet] 2013 [cited 2018 Feb 28];21(4):379e84. Available from:
https://link.springer.com/content/pdf/10.1007/s10389-012-
0551-6.pdf.

28. Patton GC, Coff C, Cappa C, Currie D, Riley L, Gore F, et al. Health
of the world's adolescents: a synthesis of internationally
comparable data. Lancet [Internet] 2012 [cited 2018 Jul
5];379(9826):1665e75. Available from: https://ac.els-cdn.com/
S0140673612602037/1-s2.0-S0140673612602037-main.pdf?
_tid¼8776daff-5097-4977-bfb6-f2d1384f28
b7&acdnat¼1530798457_f688c429cfe2d58dd3d9cf3ecb23eef3.

29. WHO. Standards for maternal and neonatal care [Internet]. Geneva.
2007 [cited 2018 Feb 6]. Available from: http://apps.who.int/
iris/bitstream/10665/69735/1/a91272.pdf.

30. Rutaremwa G, Wandera SO, Jhamba T, Akiror E, Kiconco A.
Determinants of maternal health services utilization in
Uganda. BMC Heal Secvices Res [Internet] 2015 [cited 2018 Feb
6];15(271):1e8. Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC4504353/pdf/12913_2015_Article_943.pdf.

31. Alam N, Hajizadeh M, Dumont A, Fournier P. Inequalities in
maternal health care utilization in sub-saharan African
countries: a multiyear and multi-country analysis. PLoS One
[Internet] 2015 [cited 2018 Feb 6];10(4):1e16. Available from:
http://journals.plos.org/plosone/article/file?id¼10.1371/
journal.pone.0120922&type¼printable.

32. Rai RK, Singh PK, Singh L, Kumar C. Individual characteristics
and use of maternal and child health services by adolescent
mothers in Niger. Matern Child Health J 2014;18(3):592e603.

33. Rai RK, Singh PK, Singh L. Utilization of maternal health care
services among married adolescent women: Insights from the
Nigeria demographic and health survey, 2008. Women’s Heal
Issues [Internet] 2012;vol. 22(4). e407e14. Available from:
https://doi.org/10.1016/j.whi.2012.05.001.

34. Singh PK, Rai RK, Alagarajan M, Singh L. Determinants of
maternity care services utilization among married
adolescents in rural India. PLoS One 2012;7(2).

35. Wall L. Dead mothers and injured wives: the social context of
maternal morbidity and mortality among the Hausa of
northern Nigeria. Wall Source Stud Fam Plan [Internet] 1998
[cited 2018 Jul 5];29(4):341e59. https://doi.org/10.2307/172248.
Available from: https://www.jstor.org/stable/pdf/172248.pdf?
refreqid¼excelsior%3A9587a8f0a9e99b31f9c37ea29a5df98b.

36. Ghose B, Feng D, Tang S, Yaya S, He Z, Udenigwe O, et al.
Women's decision-making autonomy and utilisation of
maternal healthcare services: results from the Bangladesh
Demographic and Health Survey. BMJ Open [Internet] 2017
[cited 2018 Jul 4];7:1e8. https://doi.org/10.1136/bmjopen-2017-
017142. Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC5595179/pdf/bmjopen-2017-017142.pdf.

37. Brabin L, Verhoeff FH, Kazembe P, Brabin BJ, Chimsuku L,
Broadhead R. Improving antenatal care for pregnant
adolescents in southern Malawi. Acta Obstet Gynecol Scand
1998;77(4):402e9.

38. Ramezani Tehrani F, Hajizadeh S, Simbar M, Farzadfar F.
Factors influencing the use of prenatal care: a systematic
review. J Midwifery Reprod Heal 2016;4(1):544e57.

39. Simkhada B, Van Teijlingen ER, Porter M, Simkhada P. Factors
affecting the utilization of antenatal care in developing
countries: systematic review of the literature. J Adv Nurs
2008;61(3):244e60.

40. Valente TW, Poppe PR, Merritt AP. Mass-media-generated
interpersonal communication as sources of information
about family planning. J Health Commun [Internet] 1996 Jul
[cited 2019 May 22];1(3):247e66. https://doi.org/10.1080/

http://www.popcouncil.org/uploads/pdfs/TABriefs/03_MarriedGirls.pdf
http://www.popcouncil.org/uploads/pdfs/TABriefs/03_MarriedGirls.pdf
https://ac.els-cdn.com/S1054139X06000826/1-s2.0-S1054139X06000826-main.pdf?_tid=597f2d27-0976-4dba-b252-91fbd345450b&amp;acdnat=1530610592_8ccda7c929f52065d0b491e699f484ce
https://ac.els-cdn.com/S1054139X06000826/1-s2.0-S1054139X06000826-main.pdf?_tid=597f2d27-0976-4dba-b252-91fbd345450b&amp;acdnat=1530610592_8ccda7c929f52065d0b491e699f484ce
https://ac.els-cdn.com/S1054139X06000826/1-s2.0-S1054139X06000826-main.pdf?_tid=597f2d27-0976-4dba-b252-91fbd345450b&amp;acdnat=1530610592_8ccda7c929f52065d0b491e699f484ce
https://ac.els-cdn.com/S1054139X06000826/1-s2.0-S1054139X06000826-main.pdf?_tid=597f2d27-0976-4dba-b252-91fbd345450b&amp;acdnat=1530610592_8ccda7c929f52065d0b491e699f484ce
https://ac.els-cdn.com/S1054139X06000826/1-s2.0-S1054139X06000826-main.pdf?_tid=597f2d27-0976-4dba-b252-91fbd345450b&amp;acdnat=1530610592_8ccda7c929f52065d0b491e699f484ce
https://ac.els-cdn.com/S1054139X06000826/1-s2.0-S1054139X06000826-main.pdf?_tid=597f2d27-0976-4dba-b252-91fbd345450b&amp;acdnat=1530610592_8ccda7c929f52065d0b491e699f484ce
https://ac.els-cdn.com/S1054139X06000826/1-s2.0-S1054139X06000826-main.pdf?_tid=597f2d27-0976-4dba-b252-91fbd345450b&amp;acdnat=1530610592_8ccda7c929f52065d0b491e699f484ce
https://ac.els-cdn.com/S1054139X06000826/1-s2.0-S1054139X06000826-main.pdf?_tid=597f2d27-0976-4dba-b252-91fbd345450b&amp;acdnat=1530610592_8ccda7c929f52065d0b491e699f484ce
http://apps.who.int/gb/ebwha/pdf_files/EB130/B130_12-en.pdf
http://apps.who.int/gb/ebwha/pdf_files/EB130/B130_12-en.pdf
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref15
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref15
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref15
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref15
https://www.guttmacher.org/sites/default/files/article_files/3200606.pdf
https://www.guttmacher.org/sites/default/files/article_files/3200606.pdf
https://ac.els-cdn.com/S0140673609611235/1-s2.0-S0140673609611235-main.pdf?_tid=1c48b3a2-0361-452e-bd6f-49e90e93fba9&amp;acdnat=1524820905_a21bef6d45d1f58a6490cb66851fb4ef
https://ac.els-cdn.com/S0140673609611235/1-s2.0-S0140673609611235-main.pdf?_tid=1c48b3a2-0361-452e-bd6f-49e90e93fba9&amp;acdnat=1524820905_a21bef6d45d1f58a6490cb66851fb4ef
https://ac.els-cdn.com/S0140673609611235/1-s2.0-S0140673609611235-main.pdf?_tid=1c48b3a2-0361-452e-bd6f-49e90e93fba9&amp;acdnat=1524820905_a21bef6d45d1f58a6490cb66851fb4ef
https://ac.els-cdn.com/S0140673609611235/1-s2.0-S0140673609611235-main.pdf?_tid=1c48b3a2-0361-452e-bd6f-49e90e93fba9&amp;acdnat=1524820905_a21bef6d45d1f58a6490cb66851fb4ef
https://ac.els-cdn.com/S0140673609611235/1-s2.0-S0140673609611235-main.pdf?_tid=1c48b3a2-0361-452e-bd6f-49e90e93fba9&amp;acdnat=1524820905_a21bef6d45d1f58a6490cb66851fb4ef
https://ac.els-cdn.com/S0140673609611235/1-s2.0-S0140673609611235-main.pdf?_tid=1c48b3a2-0361-452e-bd6f-49e90e93fba9&amp;acdnat=1524820905_a21bef6d45d1f58a6490cb66851fb4ef
https://ac.els-cdn.com/S0140673609611235/1-s2.0-S0140673609611235-main.pdf?_tid=1c48b3a2-0361-452e-bd6f-49e90e93fba9&amp;acdnat=1524820905_a21bef6d45d1f58a6490cb66851fb4ef
https://ac.els-cdn.com/S0140673609611235/1-s2.0-S0140673609611235-main.pdf?_tid=1c48b3a2-0361-452e-bd6f-49e90e93fba9&amp;acdnat=1524820905_a21bef6d45d1f58a6490cb66851fb4ef
https://www.cgdev.org/files/1422899_file_Start_with_a_Girl_FINAL.pdf
https://www.cgdev.org/files/1422899_file_Start_with_a_Girl_FINAL.pdf
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref19
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref19
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref19
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref20
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref20
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3191600/pdf/bmjopen-2011-000226.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3191600/pdf/bmjopen-2011-000226.pdf
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref22
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref22
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref22
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref22
http://pediatrics.aappublications.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3584809/pdf/1471-2393-13-18.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3584809/pdf/1471-2393-13-18.pdf
http://unesco.org.pk/education/documents/UNAGTF/UN_Adolescent_Girls_Task_Force.pdf
http://unesco.org.pk/education/documents/UNAGTF/UN_Adolescent_Girls_Task_Force.pdf
https://data.unicef.org/wp-content/uploads/2017/02/EWEC_globalstrategyreport_200915_FINAL_WEB.pdf
https://data.unicef.org/wp-content/uploads/2017/02/EWEC_globalstrategyreport_200915_FINAL_WEB.pdf
https://data.unicef.org/wp-content/uploads/2017/02/EWEC_globalstrategyreport_200915_FINAL_WEB.pdf
https://link.springer.com/content/pdf/10.1007/s10389-012-0551-6.pdf
https://link.springer.com/content/pdf/10.1007/s10389-012-0551-6.pdf
https://ac.els-cdn.com/S0140673612602037/1-s2.0-S0140673612602037-main.pdf?_tid=8776daff-5097-4977-bfb6-f2d1384f28b7&amp;acdnat=1530798457_f688c429cfe2d58dd3d9cf3ecb23eef3
https://ac.els-cdn.com/S0140673612602037/1-s2.0-S0140673612602037-main.pdf?_tid=8776daff-5097-4977-bfb6-f2d1384f28b7&amp;acdnat=1530798457_f688c429cfe2d58dd3d9cf3ecb23eef3
https://ac.els-cdn.com/S0140673612602037/1-s2.0-S0140673612602037-main.pdf?_tid=8776daff-5097-4977-bfb6-f2d1384f28b7&amp;acdnat=1530798457_f688c429cfe2d58dd3d9cf3ecb23eef3
https://ac.els-cdn.com/S0140673612602037/1-s2.0-S0140673612602037-main.pdf?_tid=8776daff-5097-4977-bfb6-f2d1384f28b7&amp;acdnat=1530798457_f688c429cfe2d58dd3d9cf3ecb23eef3
https://ac.els-cdn.com/S0140673612602037/1-s2.0-S0140673612602037-main.pdf?_tid=8776daff-5097-4977-bfb6-f2d1384f28b7&amp;acdnat=1530798457_f688c429cfe2d58dd3d9cf3ecb23eef3
https://ac.els-cdn.com/S0140673612602037/1-s2.0-S0140673612602037-main.pdf?_tid=8776daff-5097-4977-bfb6-f2d1384f28b7&amp;acdnat=1530798457_f688c429cfe2d58dd3d9cf3ecb23eef3
https://ac.els-cdn.com/S0140673612602037/1-s2.0-S0140673612602037-main.pdf?_tid=8776daff-5097-4977-bfb6-f2d1384f28b7&amp;acdnat=1530798457_f688c429cfe2d58dd3d9cf3ecb23eef3
http://apps.who.int/iris/bitstream/10665/69735/1/a91272.pdf
http://apps.who.int/iris/bitstream/10665/69735/1/a91272.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4504353/pdf/12913_2015_Article_943.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4504353/pdf/12913_2015_Article_943.pdf
http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0120922&amp;type=printable
http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0120922&amp;type=printable
http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0120922&amp;type=printable
http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0120922&amp;type=printable
http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0120922&amp;type=printable
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref32
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref32
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref32
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref32
https://doi.org/10.1016/j.whi.2012.05.001
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref34
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref34
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref34
https://doi.org/10.2307/172248
https://www.jstor.org/stable/pdf/172248.pdf?refreqid=excelsior&percnt;3A9587a8f0a9e99b31f9c37ea29a5df98b
https://www.jstor.org/stable/pdf/172248.pdf?refreqid=excelsior&percnt;3A9587a8f0a9e99b31f9c37ea29a5df98b
https://www.jstor.org/stable/pdf/172248.pdf?refreqid=excelsior&percnt;3A9587a8f0a9e99b31f9c37ea29a5df98b
https://doi.org/10.1136/bmjopen-2017-017142
https://doi.org/10.1136/bmjopen-2017-017142
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5595179/pdf/bmjopen-2017-017142.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5595179/pdf/bmjopen-2017-017142.pdf
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref37
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref37
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref37
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref37
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref37
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref38
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref38
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref38
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref38
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref39
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref39
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref39
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref39
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref39
https://doi.org/10.1080/108107396128040
https://doi.org/10.1016/j.puhe.2019.07.002
https://doi.org/10.1016/j.puhe.2019.07.002


p u b l i c h e a l t h 1 7 7 ( 2 0 1 9 ) 1e9 9
108107396128040. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/10947363.

41. Rani M, Lule E. Exploring the socioeconomic dimension of
adolescent reproductive health: a multicountry analysis. Int
Fam Plan Perspect [Internet] 2004 Sep. https://doi.org/10.1363/
ifpp.30.110.04 [cited 2019 May 22];30(3):110e17. https://doi.
org/10.1363/ifpp.30.110.04. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/15381465.

42. Khanal Vishnu, Adhikari Mandira, K R, G T. Factors associated
with the utilisation of postnatal care services among the
mothers of Nepal. BMC Women's Health [Internet] 2014
2014;14(19):1e13. https://doi.org/10.1186/1472-6874-14-19.
Available from: http://www.biomedcentral.com/1472-6874/
14/19.

43. Tiruneh FN, Chuang K-Y, Chuang Y-C. Women's autonomy
and maternal healthcare service utilization in Ethiopia. BMC
Health Serv Res [Internet] 2017 Dec 13;17(1):718 [cited 2019 Jun
12], https://bmchealthservres.biomedcentral.com/articles/10.
1186/s12913-017-2670-9.

44. Danforth E, Kruk P, Mbaruku G, Galea S. Household decision e

making about delivery in health facilities: evidence from
Tanzania. J Health Popul Nutr 2009;27(5):696e703.
45. Shimazaki A, Honda S, Dulnuan MM, Chunanon JB,
Matsuyama A. Factors associated with facility-based delivery
in mayoyao, ifugao province, Philippines. Asia Pac Fam Med
[Internet] 2013;12(1):1 [Available from: Asia Pacific Family
Medicine].

46. Babalola S, Fatusi A. Determinants of use of maternal health
services in Nigeria -looking beyond individual and household
factors. BMC Pregnancy Childbirth [Internet] 2009 [cited 2018 Feb
27];9(9):43. Available from: http://www.biomedcentral.com/
1471-2393/9/43.

47. Akin A, Bertan M. Contraception, abortion, and maternal health
services in Turkey [Internet]. 1996 [cited 2018 Feb 27]. Available
from: http://pdf.usaid.gov/pdf_docs/PNACA069.pdf.

48. Mohan D, Gupta S, LeFevre A, Bazant E, Killewo J, Baqui AH.
Determinants of postnatal care use at health facilities in rural
Tanzania: multilevel analysis of a household survey. BMC
Pregnancy Childbirth [Internet] 2015;15(1):1e10. Available from:
https://doi.org/10.1186/s12884-015-0717-7.

49. Ronsmans C, Etard JF, Walraven G, Høj L, Dumont A, Bernis L,
Kodio B. Maternal mortality and access to obstetric services in
West Africa. Trop Med Int Health 2003;8:940e8. https://doi.org/
10.1046/j.1365-3156.2003.01111.x.

https://doi.org/10.1080/108107396128040
http://www.ncbi.nlm.nih.gov/pubmed/10947363
http://www.ncbi.nlm.nih.gov/pubmed/10947363
https://doi.org/10.1363/ifpp.30.110.04
https://doi.org/10.1363/ifpp.30.110.04
https://doi.org/10.1363/ifpp.30.110.04
https://doi.org/10.1363/ifpp.30.110.04
http://www.ncbi.nlm.nih.gov/pubmed/15381465
http://www.ncbi.nlm.nih.gov/pubmed/15381465
https://doi.org/10.1186/1472-6874-14-19
http://www.biomedcentral.com/1472-6874/14/19
http://www.biomedcentral.com/1472-6874/14/19
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2670-9
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2670-9
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref44
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref44
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref44
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref44
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref45
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref45
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref45
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref45
http://refhub.elsevier.com/S0033-3506(19)30217-3/sref45
http://www.biomedcentral.com/1471-2393/9/43
http://www.biomedcentral.com/1471-2393/9/43
http://pdf.usaid.gov/pdf_docs/PNACA069.pdf
https://doi.org/10.1186/s12884-015-0717-7
https://doi.org/10.1046/j.1365-3156.2003.01111.x
https://doi.org/10.1046/j.1365-3156.2003.01111.x
https://doi.org/10.1016/j.puhe.2019.07.002
https://doi.org/10.1016/j.puhe.2019.07.002

	Determinants of maternal healthcare utilization among married adolescents: Evidence from 13 Sub-Saharan African countries
	Introduction
	Methods
	Results
	Descriptive statistics
	Determinants of maternal healthcare utilization

	Discussion
	Author statements
	Ethical approval
	Funding
	Competing interests
	References


