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Abstract

Background: One of the highest rates of adolescent pregnancies in the world is in sub-Saharan Africa. Most
adolescent pregnancies in the region are unintended or unwanted, due to poor access to information and services
on sexual and reproductive health for adolescents. Ethiopia has high adolescent fertility rates (AFR) with disparities
across socioeconomic subgroups and regions. This study assessed the magnitude and trends of socioeconomic and
area-based AFR inequalities in Ethiopia.

Methods: The 2000 and 2016 Ethiopia Demographic and Health surveys (EDHS) was analyzed using the World
Health Organization’s (WHO) Health Equity Assessment Toolkit (HEAT) software. Adolescent fertility rates were
disaggregated using three equity stratifiers (economic status, education and residence) and analyzed through four
summary measures (Difference (D), Population Attributable Risk (PAR), Ratio (R) and Population Attributable Fraction
(PAF)) to assess inequality. To measure statistical significance, point estimates were constructed using a 95%
Uncertainty Interval (Ul).

Results: Large socio-economic and urban-rural inequalities were observed within the 16-year period. Adolescents in
less well-off socio-economic groups (PAF: -62.9 [95% U, —64.3, —61.4], D: 96.4 [95% Ul; 47.7, 145.1]), uneducated (R:
8.5 [95% Ul: 4.8, 12.2], PAR: -76.4 [95% Ul;-77.7, — 75.0]) and those from rural areas (D: 81.2 [95% Ul; 67.9, 94.6], PAF:
-74.2 [95% Ul, — 75.7, — 72.7]) had a higher chance of pregnancy and more births than their counterparts.

Conclusions: Socioeconomic (education and economic status) and place of residence determine adolescents’
pregnancy and childbearing. Policies and programs should be directed at preventing child marriage and early
fertility so that adolescents continue to access education, sexual and reproductive health care as well as access
employment opportunities. More emphasis should be placed on subpopulations with disproportionately higher
adolescent pregnancy and childbirth.
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Background

Sub-Saharan Africa has one of the largest populations of
adolescent girls in the world, many of whom are exposed
to unintended pregnancy [1, 2]. Adolescent Fertility Rate
(AFR) is defined as the “number of births per 1,000
women aged 15 to 19”7 [3, 4] and remains high in the
World Health Organisation (WHO) African Region; 99.1
per 1000 compared with a global average of 43.9 per
1000, over the period 2007-2016 [5]. Inadequate sex
education along with insufficient access to contraception
and reproductive health services are generally implicated
in most adolescent pregnancies [6, 7], but new findings
show that several other complex socioeconomic and cul-
tural factors can also contribute to increased likelihood
of adolescent pregnancy [8, 9].

Close to 11% of births worldwide are children born to
nearly 16 million adolescents between the ages of 15 to
19 [6]. Despite the global reduction in adolescent fertility
in recent decades [7, 10, 11], it is estimated that 21 mil-
lion girls 15 to 19 years old and 2 million girls under 15
years become pregnant every year in low and middle-
income countries (LMICs) [6]. Unfortunately, births to
adolescents and the associated negative outcomes con-
tinue to be serious problems in many LMICs [6].

Pregnancy among adolescent females is a major public
health concern because of complicated health outcomes
for young mothers and newborns. Globally, the major
causes of adolescent girls’ death are pregnancy and
childbirth related complications [12]. LMICs account for
99% of maternal death for females aged 15-19 years
[12]. Each year, almost 4 million adolescents are exposed
to unsafe abortions, contributing to maternal morbidity
and mortality [13].

Furthermore, pregnancy induced hypertension, puer-
peral endometritis and sepsis risk are higher among ado-
lescent females aged 10-19years in comparison to
women who are between 20 and 24 years of age [14].
Other complications associated with adolescent preg-
nancy include premature delivery, stillbirth, fetal distress,
birth asphyxia, low birthweight, and miscarriage [14].
Many of the girls with unwanted pregnancies are unmar-
ried and have to deal with the pervading stigma of ado-
lescent pregnancies and do not seek necessary
healthcare [15]. There is an increased likelihood of drop-
ping out of school for adolescents who are pregnant,
which further exacerbates women’s existing economic
disadvantage [16].

Determinants of adolescent pregnancy identified in
previous studies include low socioeconomic status (i.e.,
low-level of education, low income) as well as inad-
equate sex education and access to contraception and
reproductive health services [17]. Furthermore, adoles-
cent pregnancy is higher in rural regions where cultural
norms and practices have influence [17-21].
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Ethiopia is a sub-Saharan African country with an esti-
mated 6 million adolescent girls [22] and the second lar-
gest adolescent population in Africa. The global
adolescent fertility rate of 43.9 per 1000 [23] is about a
third of the fertility rate of Ethiopian adolescents aged
15-19 years which is estimated at 130 births per 1000
[24]. The government of Ethiopia flagged adolescent
pregnancy and childbirth as an important public health
concern through its health sector transformation plan
[25] and national reproductive health strategy [26]. More
specifically, the initiative proposes to strengthen adoles-
cent, and youth focused reproductive health services; the
intention is to reduce the high rates of abortions, fistulas
and other pregnancy-related complications [25].

The 2016 Ethiopian Demographic and Health Survey
(EDHS) reported that 13% of adolescent girls are preg-
nant or became a mother for the first time [24]. How-
ever, disparities remain as certain groups are particularly
vulnerable and at risk for pregnancies. For instance, the
adolescent fertility rate among rural adolescent girls was
15%, whereas among urban adolescent girls, it was 5%.
Similarly, 28% of pregnant adolescents had no education
compared to 3% with secondary education. Pregnancy
rates were also higher for rural (e.g., 23% in Affar) com-
pared to urban adolescents (e.g., 3% in Addis Ababa)
[24]. Despite these identified inequities, there are few
studies on determinants of adolescent pregnancy and
childbirth in Ethiopia [27, 28].

While high-quality evidence on the magnitude of dis-
parities in AFR is critically needed to plan equity sensi-
tive interventions, to our knowledge, no study has yet
investigated this issue in the context of Ethiopia. This
study examined socioeconomic and urban-rural inequal-
ities in AFR in Ethiopia and considered the trends of in-
equality over the 16-year period between 2000 to 2016.

Methods

Data source

Cross-sectional data from the EDHS for the periods of
2000, 2005, 2011 and 2016 were used for this study. The
Central Statistical Agency (CSA) of Ethiopia conducted
the nationally representative household surveys which
house data on various health indicators including adoles-
cent fertility rates in the country. The EDHS takes place
every 5 years with four rounds since its inception in
2000. There have been two interim EDHSs conducted in
2014 and 2019; the latter had not been released at the
time of this study and is not included in the analysis.

Study population and sample

The survey covered adolescent girls aged 15 to 19 years.
Eligible adolescents included those who were permanent
residents of included households or those who joined
the households the night before the surveys. Ethiopia is



Yaya et al. BVIC Public Health (2021) 21:763

estimated to have about 6 million adolescents [22]. A
total of 64,506 adolescents were included in this study
from the 2000 (z = 16,182), 2005 (n = 15,406), 2011 (n =
17,461) and 2016 (n = 15,457) EDHSs.

Measures of inequality

Inequality is a multifaceted concept but could be ex-
plained as the state of not being equal, especially in sta-
tus, rights, and opportunities [29]. Adolescent fertility
rate (AFR) - the inequality variable in this study - is the
proportion of births per 1000 adolescents between the
ages of 15—-19 years. The AFR was disaggregated and re-
ported as a percentage across socioeconomic and urban-
rural subpopulations by three dimensions of inequality -
economic status, education and place of residence — for
the four EDHS years studied. Economic status is approx-
imated using a wealth index. In the DHS, wealth index is
a composite variable that employs Principal Component
Analysis by using different characteristics such as asset
ownership [e.g. bicycle, television], sanitation facilities
and materials used for house construction to classify
participants into five groups: poorest, poor, middle, rich
and richest [30]. Participant educational status was cate-
gorized as no-education, primary, secondary or more,
while place of residence was either urban or rural. Edu-
cational status and wealth are ordered equity stratifiers
(i.e., have a natural ordering), while place of residence is
a non-ordered equity stratifier. The choice of summary
measures (described below) depends on the type of
equity stratifier. For instance, the summary measure for
educational status (ordered/ranked equity stratifier) and
for place of residence or sex (non-ordered equity strati-
fier) may differ [31].

Statistical analysis

Using the 2019 updated version of the WHOQO’s Health
Equity Assessment Toolkit (HEAT) software [31], we an-
alyzed the socioeconomic and urban-rural inequalities in
AFR in Ethiopia over 16 years (2000 to 20,016). Raj and
Boehmer [13] provide a complete description of the
WHO HEAT software and its access [15].

AFR was disaggregated using a combination of abso-
lute (Difference [D] and Population Attributable Risk
[PAR]) and relative (Ratio [R] and Population Attribut-
able Fraction [PAF]) summary measures calculated for
each of the three equity stratifiers (economic status, edu-
cation and place of residence). Hosseinpoor et al., 2016
provide a detailed description of the summary measures’
calculations (i.e. formulas) and properties (i.e. defini-
tions) as well as how to interpretate the results [31].

Simple measures (D and R) were used to show abso-
lute difference and relative ratio for a dimension with (i)
two categories (place of residence), and (ii) multiple cat-
egories with an identified reference subgroup (wealth
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index and education). For complex measures of PAF and
PAR, positive and negative values signal favorable or ad-
verse health indicators, respectively. AFR is considered
an adverse indicator and rendered negative values. Fur-
thermore, a value of zero for PAF and PAR indicated ab-
sence of inequality while a greater absolute value
signaled a higher level of inequality. For simple measures
used in this study, a value of zero [0] for difference and
a value of one [1] for ratio indicated absence of inequal-
ity. To measure statistical significance of measures be-
tween the subgroups as well as determine if inequality
changed over the 16-year period (2000 to 2016), point
estimates were constructed using a 95% Uncertainty
Interval (UI) for each measure for each year of the sur-
veys. To conclude that a statistically significant AFR dis-
parity exists in the sub-groups of each equity stratifier,
the lower and upper bounds of the 95% Uls must not in-
clude 0 for D, PAR and PAF, or 1 for R. To determine
existence of inequality, change over time, the Uls must
not overlap. Complete descriptions of R, D, PAF and
PAR calculations as they pertain to AFR can be found in
Yaya et al., 2020 [32]. Strengthening Reporting of Obser-
vational studies in Epidemiology (STROBE) reporting
guidelines was used to organize the findings [19].

Ethical consideration

The DHS Program follows ethical standards for ensuring
the protection of respondents’ privacy and EDHS proto-
cols were reviewed and approved by Inner City Fund
(ICF) International Institutional Review Board (IRB) as
well as an IRB in the host country. Informed consent
and survey implementation were completed by The Cen-
tral Statistical Agency in Ethiopia with technical support
and assistance from ICF. Participants were guaranteed
confidentiality and anonymity (i.e., a series of de-
identification steps to ensure participant responses are
anonymized are described in detail here: http://goo.gl/
ny8T6X). WHO HEAT was developed using free and
open-source software R and the analytical software is
pre-installed with WHO Monitor database that draws
from DHS data and Multiple Indicator Cluster Survey
(MICS) data from 94 countries [31]. It is an open access,
free, publicly available online (or downloadable offline)
analytical tool for researchers without necessary permis-
sions because the secondary raw data is also publicly
available through the DHS Program and pre-installed
(https://www-who-int.proxy.bib.uottawa.ca/data/gho/
health-equity/assessment_toolkit).

Results

Line graph using disaggregate data

The graphical analysis showed that AFR among the rich-
est women declined over the 16-year period but was
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highest among women in the penultimate wealth quin-
tile in 2005 (see Fig. 1).

Trends in AFR by educational status

Analysis of AFR by educational status indicated that
throughout the period studied, women who had no for-
mal education have higher AFR whilst those with sec-
ondary or higher education had the least rate (see
Fig. 2).

Trends in AFR by place of residence
We realized AFR dominated among rural residents be-
tween 2000 and 2016 (Fig. 3).

Adolescent fertility rate across socioeconomic and area-
based subgroups

The national AFR was 109.6, 109.1, 87 and 83.1 percent-
age points in 2000, 2005, 2011 and 2016, respectively.
The current study showed disparities in AFR across so-
cioeconomic and place of residence over the 16 years in
Ethiopia. For instance, in 2005, women in the richest
quintile had significantly lower AFR as compared to the
other quintiles, while no difference was observed among
the other quintiles. AFR was variable across educational
status-subgroups in all four surveys, with a significantly
higher fertility rate among adolescents with no education
subgroups followed by primary school subgroups as
compared to secondary school and above, respectively.
There were differences in AFR among rural and urban
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residents in all four surveys with significantly higher
rates among rural residents (Table 1).

Extent and trends in AFR inequalities across different
dimensions

Table 2 shows absolute and relative socioeconomic and
area-based inequalities in AFR in Ethiopia from 2000 to
2016. Substantial absolute and relative wealth-driven in-
equality in AFR were observed in all four survey years by
simple (D, R) and complex (PAF, PAR) measures, except
in 2000 for the Difference and Ratio measure. The PAR
measure in 2000, 2005, 2011 and 2016 was -35.6%
(95% CI: - 36.6, —34.6), -55% (95% CI: - 56.2, —53.8),
-46.6% (95% CI: - 47.8, —45.5) and - 52.2% (95% CIL: -
53.5, - 51.0), respectively.

The pattern of wealth-driven inequality remained con-
stant by simple measures (D, R) and fluctuated by
the PAR measure over time. However, the PAR findings
indicated an increased trend between the first and the
last survey points. The PAF measure showed a steady
rise over the 16 years.

Similarly, absolute and relative educational status in-
equality in AFR was observed in all surveys by both sim-
ple (D, R) and complex (PAF, PAR) measures. While
Difference showed a constant pattern overtime, ratio
showed some fluctuation with an overall increasing
trend between the first and last years. The PAF pattern
increased from 2000 to 2005 and decreased from 2011
to 2016. Based on the PAR, the disparity widened

160

120
100 /
80
60
40

20

2000 2005

—e—Quintile 1 (poorest)  =e=Quintile 2

140 4\

Quintile 3
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Fig. 2 Trends in AFR by educational status: Evidence from Ethiopia demographic and health survey (2000-2016)

between 2000 and 2005, and then reversed thereafter thereafter, with an overall increase between the first and
until 2016. the last survey periods (Table 2).

Results also showed significant absolute and relative
residence related inequality in AFR. The PAR and PAF  Discussion
followed the same trend; a rise between 2000 and 2005, This study investigated the magnitude and trend over
a decline between 2005 and 2011, followed by a rise time of inequality in AFR over a 16-year period (2000—
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Fig. 3 Trends in AFR by place of residence: Evidence from Ethiopia demographic and health survey (2000-2016)




Yaya et al. BVIC Public Health

(2021) 21:763

Page 6 of 9

Table 1 Magnitude and trends of Adolescent Fertility Rate (AFR) across socioeconomic and area-based subpopulations in Ethiopia

from 2000 to 2016

Dimension of Year
inequalities 2000 2005 2011 2016
Number of births per Popn Number of births per Popn Number of births per Popn Number of births per Popn
1000 women aged 1000 women aged 1000 women aged 1000 women aged
15-19 years) (95% Ul) 15-19 years) (95% UI) 15-19 years) (95% UI) 15-19 years) (95% Ul)
Economic status
Quintile 1 956 (77.4,117.6) 2392 1488 (114.5,191.1) 2233 127.5(96.9, 165.9) 2780 1273 (86.7,183.0) 2435
(poorest)
Quintile 2 124.2 (99.0, 154.6) 2956 1383 (1105, 171.7) 2772 136.1 (103.3,177.4) 3020 1263 (894, 175.6) 2778
Quintile 3 145.2 (120.0, 174.7) 3245 1293 (96.2,171.6) 3152 972 (738, 127.0) 2907 1020 (75.5, 136.5) 2774
Quintile 4 1199 (92.3, 154.4) 3168 116.0 (91.2, 146.4) 2674 75.0 (54.4,102.7) 3415 669 (486, 91.5) 3053
Quintile 5 74.0 (514, 105.6) 4419  54.1 (41.2,70.7) 4574 404 (283, 57.2) 5337 309 (22.1, 43.0) 4415
(richest)
Education
No education 1304 (1189, 142.9) 10, 155.0 (129.3, 184.7) 8149 1714 (137.3,211.9) 4902 1664 (123.1,221.0) 3193
689
Primary school 883 (67.2, 115.2) 3332 763 (595,974) 4711 67.0 (540, 83.0) 9312 837 (655, 106.3) 8003
Secondary 39.8 (25.2, 62.1) 2160 228 (16.07,32.3) 2545 17.0 (100, 28.9) 3246 196 (14.2,27.1) 4260
school +
Residence
Rural 1228 (111.9, 134.7) 12, 127.7 (115.2, 141.3) 12, 107.5 (96.3, 119.8) 12, 102.7 (91.5, 115.0) 11,
778 150 540 739
Urban 60.2 (45.1, 79.9) 3404 39.8 (31.3,50.5) 3256  35.0(25.7,474) 4921 214 (159, 2838) 3718

Source: 2000, 2005, 2011, 2016 EDHS; Ul: Uncertainty Interval; Popn: Population

2016) in Ethiopia. Using WHO’s HEAT software, the
summary measures and equity stratifiers in this study il-
lustrated the the existence of economic status, education
and place of residence inequalities in AFR in all four
EDHS vyears. Findings revealed that adolescent girls in

the lower socioeconomic gradient and rural adolescents
had a higher chance of AFR than their counterparts. Pat-
terns of disparities in AFR within the 16 years were dif-
ferent for each summary measure and need contextual
interpretation.

Table 2 Extent and trends of socio-economic and area-based inequality in Adolescent Fertility Rates (AFR) in Ethiopia from 2000 to

2016
Dimension Year
2000 2005 2011 2016
Measure %(95%UI) %(95%UI) %(95%UI) %(95%UI)
Economic status D 216 (-11.7,54.9) 94.7 (539, 135.5) 87.1 (500, 124.2) 964 (47.7, 145.1)
PAF —32.5 (=334, -316) —504 (=515, —49.3) —53.6 (=549, -523) —62.9 (-64.3, —614)
PAR —35.6 (—36.6, —34.6) —55.0 (=56.2, —53.8) —46.7 (-47.8, —45.5) —522 (=535,-51.0)
R 1.3(0.75, 1.82) 28(17,38) 3.2 (1.8, 46) 4.1 (2.1,6.2)
Education D 90.7 (69.1, 112.2) 132.2 (1034, 160.9) 1544 (116.1,192.7) 146.7 (97.6, 195.8)
PAF —63.7 (—65.5, —62.0) —79.1 (-80.5, —77.6) -804 (-81.9, —79.0) —764 (=77.7,-75.0)
PAR —699 (-71.8, -67.9) —86.3 (-87.9, -84.7) —70.0 (-71.3, —68.8) —63.5 (—64.6, —62.3)
R 328 (1.8, 48) 6.8 (4.1,9.5) 10.1 (43,15.8) 85 (48,122
Place of residence D 62.7 (420, 83.3) 87.9 (71.7,104.0) 72.5 (56.6, 884) 81.2 (67.9, 94.6)
PAF —45.1 (—46.4, —43.8) —63.5 (-64.9, —62.1) —59.8 (-61.2, =58.5) —742 (=757, =72.7)
PAR —49.5 (=509, —48.1) —69.3 (- 7038, -67.8) —52.1 (-533,-509) —61.7 (- 62.9, —60.5)
R 20(14,27) 32 (24, 40) 3.1 (21,4.0) 48 (33,63)
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As seen in other studies [1, 27, 28], there was signifi-
cant wealth-based inequality in all survey years by all the
four measures with higher concentration of AFR re-
ported among the poorest subpopulations. While it is es-
sential for policymakers to ensure wealth is distributed
fairly across societies by creating opportunities for every-
one, unfortunately, only a small and privileged subgroup
benefits, which seems to also be true for the context in
Ethiopia [33]. Essentially, vulnerable communities where
there is increased poverty, lack of education, little access
to modern contraceptives as well as sexual violence tend
to experience higher rates of adolescent pregnancy [19].
Adolescents from wealthy households tend to have em-
ployment and therefore, they can access modern contra-
ceptives and increase likelihood of delayed childbearing
[34]. Similar reports have been found in Latin American
and the Caribbean [35] as well as across LMICs [36].

The level of education was associated with inequalities
in AFR across all surveys over the 16 year-period, despite
some fluctuations. This wide variation over different
subpopulations appears to weaken the country’s com-
mitment to equity and inclusion. The PAR findings show
that if there were no education related differences in the
population studied, then the national AFR would have
decreased by 70% in 2000 and 63.5% in 2016. Even
though there has been a decrease in AFR between edu-
cated and non-educated adolescents over the last several
years, the rates are still higher, particularly in certain
sub-groups, and therefore interventions must continue
to prevent pregnancy among adolescent females and its
adverse maternal and neonatal health outcomes.

Infants born to adolescents have higher risks of low
birth weight, preterm delivery and severe neonatal
conditions [14]. Rapid repeat pregnancy, which is
prevalent in some settings, is a challenge for young
mothers because of increased health risks for both
mother and child [16]. Similar to other work, findings
in this study suggest socioeconomic conditions are as-
sociated with the disparities observed in AFR [37-39].
Adolescent females with little or no education are not
as likely to negotiate safe sex; therefore, increased
education may positively contribute to their bargain-
ing power, increased knowledge, better access to re-
sources, and greater autonomy in making decisions
[37]. In addition, adolescent sexual debut appears to
be associated with level of education, such that edu-
cation decreases the likelihood of exposure to preg-
nancy. Findings from a 2018 study in Norway showed
that an additional year of education reduced the like-
lihood of adolescent pregnancy by eight percentage
points [38]. Investing in education of female adoles-
cents can provide women with the ability to make in-
formed decisions regarding the number of children
she wants to have and the ability to control timing of
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pregnancy through availability of modern contracep-
tives and the knowledge of how to use them [39].

Adolescent girls with unintended pregnancies turn
to underground, unsafe abortions in the midst of pre-
vailing restrictive abortion laws, as seen in Nigeria,
which increase chance of suffering severe complica-
tions and death [40]. Plausibly, rural and poor adoles-
cents of Ethiopia share similar experiences due to
their relatively disadvantaged status. Adolescent
friendly maternity services including family planning
services are required to assist these adolescents. There
is a lack of access to contraception information and
services, safe abortion and skilled pregnancy care even
though many adolescent girls are sexually active [41].
This is most likely due to socio-cultural norms in
many rural communities where stigma exists sur-
rounding sex, sexuality, abortion, contraception and
pregnancy among young people. Furthermore, there is
gender inequality related to adverse social percep-
tions, the brunt of which is born by adolescent girls
as compared to boys. If left unchallenged, this equity
issue will continue to imperil women’s wellbeing [42].

The existence of residential disparities in AFR was
identified in the current study in all four surveys and by
all four measures. Other studies from sub-Saharan Af-
rica had similar findings [1, 2, 34, 43]. In the most recent
survey (2016 EDHS), the PAR measure indicated higher
pro-rural absolute area-based inequality in AFR. Simi-
larly, the ratio measure in the same survey concluded
that, AFR in rural regions was 4.7 times higher than
urban regions [24].

Community support, supportive social networks and a
positive environment are important predictors of adoles-
cents’ health-seeking practices [44, 45]. The value of
socio-cultural norms must not be underestimated when
looking at influencing sexual and healthcare seeking be-
haviours; engaging communities through gatekeepers
(i.e. parents, elder, community leaders) is central to cre-
ating successful interventions [8]. Our findings suggest
that engagement with gatekeepers is a key consideration
to reduce AFR, particularly in rural locations and among
uneducated and/or poor adolescents of Ethiopia.

The study has several strengths. To the best of our
knowledge, this work is the first to examine inequalities
in AFR in Ethiopia using data from four EDHS. Findings
from this study can guide both policy and future re-
search AFR in Ethiopia. Several summary measures were
used for each dimension of inequality studied, contribut-
ing to increased rigor in the approach and quality of
findings. The weaknesses of each summary measure are
enhanced by the strengths of the other measures provid-
ing four measures for each dimension of inequality. The
use of relative and absolute inequality measures allowed
investigation of both extent and trends of AFR inequality
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in Ethiopia from multiple perspectives. The subgroup
analysis of AFR inequality identify possible policy and
program foci for the Ethiopian government, particularly
in relation to the adolescent sexual and reproductive
health  specific  UN  Sustainable = Development
Goals (SDGs). This study used the WHO health equity
monitor database which houses established DHS pro-
gram data, strengthening the quality of conclusions
drawn from the study.

Nonetheless, the study has some limitations. It is a
descriptive study of AFR inequality using the WHO
HEAT Software outlining inequity across specific di-
mensions but does not allow for an in-depth assess-
ment of the impact of other factors which underlie
the observed inequality. The latter would require a
decomposition technique. Studies in the future could
apply this statistical method to discern how each de-
termining factor impacts AFR disparity. In addition,
the cross-sectional nature of DHS data does not allow
inference of causation from significant associations.
As a secondary database, the authors do not have
control over the selection and measurement of the
variables in DHS data and subsequent WHO health
equity monitor database [46]. Finally, while both rela-
tive and absolute measures have been advocated by
international bodies such as the WHO for monitoring
health inequalities, they cannot substitute for analyt-
ical evaluation of inequality such as decomposition
techniques.

Conclusions

This study illustrated the inequality in AFR in Ethiopia
across three dimensions — education, economic status
and place of residence. Findings indicated that adoles-
cent girls from wealthy households and those living in
urban areas were at an advantage while also demonstrat-
ing a stable inequality pattern over the period of the
study. Policy makers need to formulate strategies for the
disadvantaged subgroups (i.e., low socioeconomic status
and rural) which carry a disproportionate burden of
inter-generational maternal and newborn morbidity and
mortality. Proactive strategic planning (i.e., increased
education, access to safe modern contraception) will
contribute to positive achievements of and opportunities
for the adolescents, while also reaching maternal mortal-
ity related SDGs. Potential risks of AFR (i.e., psycho-
logical problems, chronic illness, adolescent maternal
and child morbidity) could be prevented if programs and
policies are targeted so they improve conditions of
underprivileged adolescents.

Abbreviations

AFR: Adolescent Fertility Rate; D: Difference; DHS: Demographic and Health
Survey; EA: Enumeration Area; EDHS: Ethiopia Demographic and Health
surveys; HEAT: Health Equity Assessment Toolkit; HEMD: Health Equity

Page 8 of 9

Monitor Database; PAR: Population Attribuable Risk; R: Ratio; SDG: Sustainable
Development Goals; Ul: Uncertainty Interval; WHO: World Health
Organization

Acknowledgments
We acknowledge the WHO for making the software available to the public
domain for free.

Authors’ contributions

SY and BZ contributed to the conception and design of the study,
interpreted the data, prepared the manuscript, and led the paper; EKA, GS
and DIW helped with data analysis and interpretation and critically reviewed
the manuscript for its intellectual content. SY had final responsibility to
submit. All authors read and revised drafts of the paper and approved the
final version.

Funding
No funding was received for this work.

Availability of data and materials

The datasets generated and/or analyzed during the current study are
available in the WHO's HEAT version 3.1 [https://www.who.int/gho/health_
equity/assessment_toolkit/en/].

Declarations

Ethics approval and consent to participate

The data is available to the public domain. Informed consent and survey
implementation were completed by The Central Statistical Agency in
Ethiopia with technical support and assistance from ICF when the data was
collected. Participants were guaranteed confidentiality and anonymity (i.e,, a
series of de-identification steps to ensure participant responses are anon-
ymized are described in detail here: http://goo.gl/ny8T6X).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'School of International Development and Global Studies, Faculty of Social
Sciences, University of Ottawa, Ottawa, Canada. “The George Institute for
Global Health, Imperial College London, London, UK. *School of Public
Health, Faculty of Health, University of Technology Sydney, Sydney, NSW,
Australia. “Interdisciplinary School of Health Sciences, Faculty of Health
Sciences, University of Ottawa, Ottawa, Canada. *Department of
Reproductive Health and Health Services Management, School of Public
Health, Addis Ababa University, Addis Ababa, Ethiopia. ®HaSET Maternal and
Child Health Research Program, Shewarobit Field Office, Shewarobit, Ethiopia.

Received: 13 July 2020 Accepted: 29 March 2021
Published online: 21 April 2021

References

1. Yakubu |, Salisu WJ. Determinants of adolescent pregnancy in sub-Saharan
Africa: a systematic review. Reprod Health. 2018;15:15.London: BioMed
Central. https;//doi.org/10.1186/512978-0180460-4.

2. Phillips JS, Mbizvo M. Empowering adolescent girls in sub-Saharan Africa to
prevent unintended pregnancy and HIV: a critical research gap. Int J
Gynecol Obstet. 2015;132:1-3. https;//doi.org/10.1016/}.ijgo.2015.10.005.

3. Bertrand JT, Escudero G, Soukaloun D, Kounnavong S, Pengdy B, Boupha B.
Compendium of indicators for evaluating reproductive health programs.
Chapel Hill: MEASURE Evaluation, Carolina Population Center, University of
North Carolina; 2002.

4. Every Woman Every Child. The global strategy for Women'’s, Children’s and
adolescents' health (2016-2030). Geneva: Every Woman Every Child; 2015.

5. World Health Organization (WHO). World Health Statistics data visualizations
dashboard | SDG Target 3.7 | Sexual and reproductive health [Internet].
WHO. World Health Organization; [cited 2021 Apr 4]. Available from: http://a
pps.who.int/gho/data/node.sdg.3-7.


https://www.who.int/gho/health_equity/assessment_toolkit/en/
https://www.who.int/gho/health_equity/assessment_toolkit/en/
http://goo.gl/ny8T6X
https://doi.org/10.1186/s12978-0180460-4
https://doi.org/10.1016/j.ijgo.2015.10.005
http://apps.who.int/gho/data/node.sdg.3-7
http://apps.who.int/gho/data/node.sdg.3-7

Yaya et al. BVIC Public Health

10.
11.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

(2021) 21:763

World Health Organization (WHO). Adolescent Pregnancy: WHO; 2020.
Guttmacher Institute. American teens’ sexual and reproductive health. In
Guttmacher institute fact sheet. New York: Guttmacher Institute; 2014.
Sychareun V, Vongxay V, Houaboun S, Thammavongsa V, Phummavongsa P,
Chaleunvong K; et al. Determinants of adolescent pregnancy and access to
reproductive and sexual health services for married and unmarried
adolescents in rural Lao PDR: a qualitative study. BMC Pregnancy Childbirth.
2018;18(1):219. https://doi.org/10.1186/512884-018-1859-1.

Kaphagawani NC, Kalipeni E. Sociocultural factors contributing to teenage

pregnancy in Zomba district. Malawi Glob Public Health. 2017;12(6):694-710.

https://doi.org/10.1080/17441692.2016.1229354 Epub 2016 Sep 30.

World Health Organization (WHO). Adolescent Pregnancy: WHO; 2004.
Loaiza E, Liang M. Adolescent pregnancy: a review of the evidence. UNFPA;
2013.

Neal S, Matthews Z, Frost M, Fogstad H, Camacho AV, Laski L. Childbearing
in adolescents aged 12-15 years in low resource countries: a neglected
issue. New estimates from demographic and household surveys in 42
countries. Acta Obstet Gynecol Scand. 2012,91(9):1114-8. https://doi.org/1
0.1111/1.1600-0412.2012.01467 x.

Darroch J, Woog V, Bankole A, Ashford LS. Adding it up: costs and benefits
of meeting the contraceptive needs of adolescents. New York: Guttmacher
Institute; 2016.

WHO. Global health estimates 2015: deaths by cause, age, sex, by country
and by region, 2000-2015. Geneva: WHO; 2016.

Raj A, Boehmer U. Girl child marriage and its association with national rates
of HIV, maternal health, and infant mortality across 97 countries. Violence
Against Women. 2013;19:4.

WHO. Global standards for quality health care services for adolescents.
Geneva: WHO; 2015.

Kaphagawani NC, Kalipeni E. Sociocultural factors contributing to teenage
pregnancy in Zomba district, Malawi. Glob Public Health Taylor Francis.
2017;12(6):694-710. https://doi.org/10.1080/17441692.2016.1229354.
Abdul-Rahman L, Marrone G, Johansson A. Trends in contraceptive use
among female adolescents in Ghana. Afr J Reprod Health. Women's Health
and Action Research Centre (WHARC). 2011;15:45-55.

Presler E, Jones N. Charting the future - empowering girls to prevent early
pregnancy. Save the children, Overseas Development Institute; 2012.

WHO. Preventing early pregnancy and poor reproductive outcomes among
adolescents in developing countries. Geneva: WHO; 2011.

WHO. Adolescent pregnancy. 2020.

United Nation Population Fund. The state of world population 2016. New
York: UNFPA; 2016. https://doi.org/10.18356/0d5874e2-en.

United Nations. World Fertility pattern 2015 - data booklet. UN: ST/ESA/
SERA/370; 2015.

Central Statistical Agency (CSA) [Ethiopia] and ICF. 2016 Ethiopia
demographic and health survey key findings. Addis Ababa and Rockville:
CSA and ICF; 2017.

Federal Ministry of Health [Ethiopial. Health Sector Transformation Plan:
2015-2020. Addis Ababa: FMOH; 2015.

Federal Ministry of Health [Ethiopia]. National Reprod Health Strategy 2016-
2020. Addis Ababa: FMOH; 2016.

Mekonnen Y, Telake DS, Wolde E. Adolescent childbearing trends and
subnational variations in Ethiopia: a pooled analysis of data from six surveys.
BMC Pregnancy Childbirth. 2018;18(1):276. https.//doi.org/10.1186/512884-01
8-1917-8.

Birhanu BE, Kebede DL, Kahsay AB, Belachew AB. Predictors of teenage
pregnancy in Ethiopia: a multilevel analysis. BMC Public Health. 2019;,19(1):
601. https://doi.org/10.1186/512889-019-6845-7.

Ferreira FHG, Vega JRM, Paes de Barros R, Chanduvi JS. Measuring Inequality
of Opportunities in Latin America and the Caribbean’, The World Bank and
Palgrave Macmillan; 2009.

Rutstein SO, Johnson K. The DHS wealth index. DHS comparative reports
no. 6. ORC Macro: Calverton; 2004.

Hosseinpoor AR, Nambiar D, Schlotheuber A, Reidpath D, Ross Z. Health
Equity Assessment Toolkit (HEAT): software for exploring and comparing
health inequalities in countries. BMC Med Res Methodol. 2016;16(1):141.
https://doi.org/10.1186/512874-016-0229-9.

Yaya S, Zegeye B, Ahinkorah BO, Oladimeji KE, Shibre G. Inequality in fertility
rate among adolescents: evidence from Timor-Leste demographic and
health surveys 2009-2016. Arch Public Health. 2020,78(1):98. [cited 2021 Mar
23]. https://doi.org/10.1186/513690-020-00484-1.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

45.

46.

Page 9 of 9

World Bank. Ethiopia - Priorities for ending extreme poverty and promoting
shared prosperity : systematic country diagnostic [Internet]; 2016 [cited 2021
Apr 4]. Available from: https;//documents.worldbank.org/en/publication/
documents-reports/documentdetail/913611468185379056/Ethiopia-
Priorities-forending-extreme-poverty-and-promoting-shared-prosperity-
systematic-country-diagnostic.

Chirwa GC, Mazalale J, Likupe G, Nkhoma D, Chiwaula L, Chintsanya J. An
evolution of socioeconomic related inequality in teenage pregnancy and
childbearing in Malawi. PLoS One. 2019;14(11):16. https://doi.org/10.1371/
journal.pone.0225374.

Ugaz JI, Chatterji M, Gribble JN, Banke K. Is Household Wealth Associated
With Use of Long-Acting Reversible and Permanent Methods of
Contraception? A Multi-Country Analysis. Glob Health Sci Pract. 2016;4(1):
43-54. https://doi.org/10.9745/GHSP-D-15-00234 PMID: 27016543; PMCID:
PMC4807748.

Mutumba M, Wekesa E, Stephenson R. Community influences on modern
contraceptive use among young women in low and middle-income
countries: a cross-sectional multi-country analysis. BMC Public Health. 2018;
18(1):430. https://doi.org/10.1186/512889-018-5331-y PMID: 29609567; PMCI
D: PMC5879615.

Victor L, Zablotsky A. Women's schooling and fertility under low female
labor force participation: evidence from mobility restriction in Israel. J Public
Econ. 2015;124:105-21.

Monstad K, Propper C, Salvanes KG. Education and fertility: Evidence from a
natural experiment. Scand J Econ. 2008;110(4):827-52.

Kim J. Female education and its impact on fertility. IZA World Labor. 2016;1:
228. https://doi.org/10.15185/izawol.228.

Yaya S, Bishwajit G. Age at First Sexual Intercourse and Multiple Sexual
Partnerships Among Women in Nigeria: A Cross-Sectional Analysis. Front
Med (Lausanne). 2018;5:171. Published 2018 Jun 8. https://doi.org/10.3389/
fmed.2018.00171.

Yaya S, Uthman OA, Ekholuenetale M, Bishwajit G. Women empowerment
as an enabling factor of contraceptive use in sub-Saharan Africa: a
multilevel analysis of cross-sectional surveys of 32 countries. Reprod Health.
2018;15(1):214. Published 2018 Dec 20. https://doi.org/10.1186/512978-018-
0658.

Yaya S, Okonofua F, Ntoimo L, Udenige O, Bishwajit G. Gender inequity as a
barrier to women's access to skilled pregnancy care in rural Nigeria: a
qualitative study. Int Health. 2019;11(6):551-60. https://doi.org/10.1093/
inthealth/ihz019.

Skatrud LD, Bennett TA, Loda FA. An overview of adolescent pregnancy in
rural areas. J Rural Health. 1998;14(1):27.

Barker G. Adolescents, social support and help-seeking behaviour: an
international literature review and programme consultation with
recommendations for action: WHO; 2007.

Mmari K, Marshall B, Hsu T, Shon JW, Eguavoen A. A mixed methods study
to examine the influence of the neighborhood social context on adolescent
health service utilization. BMC Health Serv Res. 2016;16(1):433. https.//doi.
0rg/10.1186/512913-016-1597-x.

Yaya S, Bishwajit G, Shibre G, Buh A. Timely initiation of breastfeeding in
Zimbabwe: evidence from the demographic and health surveys 1994-2015.
Int Breastfeed J. 2020 Feb 18;15(1):10. https://doi.org/10.1186/513006-020-
00255-2.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions


https://doi.org/10.1186/s12884-018-1859-1
https://doi.org/10.1080/17441692.2016.1229354
https://doi.org/10.1111/j.1600-0412.2012.01467.x
https://doi.org/10.1111/j.1600-0412.2012.01467.x
https://doi.org/10.1080/17441692.2016.1229354
https://doi.org/10.18356/0d5874e2-en
https://doi.org/10.1186/s12884-018-1917-8
https://doi.org/10.1186/s12884-018-1917-8
https://doi.org/10.1186/s12889-019-6845-7
https://doi.org/10.1186/s12874-016-0229-9
https://doi.org/10.1186/s13690-020-00484-1
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/913611468185379056/Ethiopia-Priorities-forending-extreme-poverty-and-promoting-shared-prosperity-systematic-country-diagnostic
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/913611468185379056/Ethiopia-Priorities-forending-extreme-poverty-and-promoting-shared-prosperity-systematic-country-diagnostic
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/913611468185379056/Ethiopia-Priorities-forending-extreme-poverty-and-promoting-shared-prosperity-systematic-country-diagnostic
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/913611468185379056/Ethiopia-Priorities-forending-extreme-poverty-and-promoting-shared-prosperity-systematic-country-diagnostic
https://doi.org/10.1371/journal.pone.0225374
https://doi.org/10.1371/journal.pone.0225374
https://doi.org/10.9745/GHSP-D-15-00234
https://doi.org/10.1186/s12889-018-5331-y
https://doi.org/10.15185/izawol.228
https://doi.org/10.3389/fmed.2018.00171
https://doi.org/10.3389/fmed.2018.00171
https://doi.org/10.1186/s12978-018-0658
https://doi.org/10.1186/s12978-018-0658
https://doi.org/10.1093/inthealth/ihz019
https://doi.org/10.1093/inthealth/ihz019
https://doi.org/10.1186/s12913-016-1597-x
https://doi.org/10.1186/s12913-016-1597-x
https://doi.org/10.1186/s13006-020-00255-2
https://doi.org/10.1186/s13006-020-00255-2

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data source
	Study population and sample
	Measures of inequality
	Statistical analysis
	Ethical consideration

	Results
	Line graph using disaggregate data
	Trends in AFR by educational status
	Trends in AFR by place of residence
	Adolescent fertility rate across socioeconomic and area-based subgroups
	Extent and trends in AFR inequalities across different dimensions

	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

