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Background: A significant number of girls in Ethiopia begin childbearing at an early age.
Teenage pregnancy is the main contributor to maternal and child morbidity and mortality,
and the vicious cycle of ill-health and poverty. However limited evidence exists about
individual- and community-level factors affecting teenage pregnancy in Ethiopia.
Methods: This study used data from the 2016 Ethiopian Demographic and Health Survey
(EDHS). A total of 3381 (weighted) teenagers aged 15-19 years were included in the study.
A two-stage stratified cluster was used. Data were analyzed using Stata version 14.
Multilevel mixed effect logistic regression was used to identify factors affecting teenage
pregnancy.

Results: Being 17 (AOR=9.26, 95% CI=2.67-32.04), 18 (AOR=9.53, 95% CI=2.97-30.04)
and 19 years old (AOR=20.01, 95% CI=5.94-67.39), uneducated (AOR=3.83, 95%
CI=1.05-14.00), primary educated (AOR=3.34, 95% CI=1.01-11.08), being married
(AOR=70.12, 95% CI=27.55-178.4), and communities with a higher proportion of poor
(AOR=3.86, 95% CI=1.80-8.26) were predictors of teenage pregnancy.

Conclusion: Age, educational status, and marital status from individual-level factors, and
community wealth status from community-level factors were predictors of teenage preg-
nancy. The government should strive to improve female education, and fight against early
marriage and sexual initiation.
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Introduction
The World Health Organization (WHO) defines adolescents as people between 10—19
years of age." Adolescents constitute about one-sixth and one-fourth of the popula-
tions in the World and Sub-Saharan Africa (SSA), respectively.? Adolescents are not
knowledgeable about sexuality, and turn away from sexual and reproductive health
services. Due to this, they are victims of sexual and reproductive health risks and
consequences.” About 21 million and 19 million girls aged 15-19 years in the
developing world become pregnant and give birth every year, respectively.* A meta-
analysis done in Africa showed that the overall pooled prevalence of teenage
pregnancy was 18.8% and 19.3% in Africa and Sub-Saharan African, respectively.’
The prevalence of teenage pregnancy in Ethiopia showed slow reduction; decreased
from 16.3% in 2000 to 12.5% in the 2016 Ethiopian Demographic and Health Survey
(EDHS).*®

Teenage pregnancy has serious consequences for both the mother and the new-
born. Looking at its consequence for the mother, complications during pregnancy
and childbirth are the leading cause of death among girls aged 15-19 years
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globally.” Teenage mothers face higher risks of eclampsia,
puerperal endometritis, systemic infection, and unsafe
abortion.*'” Teenage pregnancy is an obstacle for girls’
future education and job opportunities.'''* Unmarried
pregnant teenagers are affected by stigma, rejection, or
violence by partners, parents, and peers.'*'*> Girls who
become pregnant before the age of 18 years are more
likely to experience violence within a marriage or
partnership.'” Babies of teenagers face higher risks of
low birth weight, preterm delivery, and severe neonatal
conditions."”

As evidenced by different studies there are factors asso-

16-19 mar-

17,19,24

ciated with teenage pregnancy which include; age,

17221 e ducational status,' "*%%3

16,17,25 17,26

ital status, employment,

13,26,27

residence, wealth

19,28

occupation, status,

peer pressure, >’ family history of teenage
18,30

culture,
pregnancies, early marriage,>’ forced marriage,”’
rape,””> community contraceptive use,”* and community
wealth status.?> 2>

Since reducing the high rate of teenage pregnancy and
maternal mortality is one the key Sustainable
Development Goals (SDG), target 3.1 and 3.7, it has
been addressed by the Ethiopian government and other
key development partners.>* For instance, the Ethiopian
Federal Ministry of Health (FMOH) developed different
strategies and set outcome targets to reduce the rate of
teenage pregnancy from 12% to 3%.°%¢ Despite the
efforts
Ethiopia.

made, remains

7,16

teenage pregnancy high in

Studies done previously were local and focused on
only individual-level factors based on the assumption of
independence of individual observations by ignoring clus-
ter effect. However, individual observations have some
degree of correlation within a cluster they belong to.
Thus, ignoring the effect of community-level factors
leads to a false conclusion. Moreover, previous studies
used a small sample size which can also lead to bias in
conclusion. Therefore, this study aimed to assess indivi-
dual- and community-level factors affecting teenage preg-
nancy using a two-level mixed-effects logistic regression
model.

Methods
Study Area, Setting

The study was conducted in Ethiopia, which is one of the
Sub-Saharan African countries. It is found in the North-
Eastern part of Africa, lies between 3° and 15° North

latitude and 33° and 48° East longitude.’” It has a total
estimated 114,530,078 population. Females’ age 15-19
years old are estimated to total 6.3 million.*® Ethiopia is
one of the poorest counties, with a gross domestic product
(GDP) per capita income of US$772. Nearly one-fourth of
the populations of Ethiopia are living below the national
poverty line.** Though Ethiopia is making the fastest pro-
gress in ensuring access to education in SSA, it still faces
challenges; low primary completion rates, a fall in enroll-
ment rates in secondary education (30.7%), and low-
quality education at all levels.*’

This study was an in-depth secondary analysis of the
2016 EDHS. The EDHS has been conducted every 5 years
to provide health and health-related indicators in Ethiopia.
The 2016 EDHS is the latest national survey conducted in
nine regional states and two administrative cities. The
regions include Tigray, Afar, Amhara, Oromia, Somali,
Benishangul-Gumuz, Southern Nations, Nationalities and
Region (SNNPR), (Gambella,
Administrative cities include Addis Ababa and Dire

Peoples’ and Harari.
Dawa). Administratively, regions in Ethiopia are divided
into Zones, and Zones into administrative units called
Woredas. Each Woreda is further subdivided into the low-
est administrative unit, called Kebeles. During the 2007
census, each Kebele was subdivided into census enumera-
tion areas (EAs), which were convenient for the imple-
mentation of the census.’

Study Design and Sampling

The 2016 EDHS was cross-sectional by design. The 2016
EDHS sample was stratified and selected in two stages. In
the first stage, stratification was conducted by region and
then in each region stratified as urban and rural, yielding
21 sampling strata. A total of 645 EAs (202 in urban areas
and 443 in rural areas) were selected with probability
proportional to EA size in each sampling stratum. In
the second stage, a fixed number of 28 households per
cluster were with an equal probability systematic selection
from the newly created household listing.

Variable Measurement

The outcome variable was dichotomized as teenage preg-
nancy (yes/no). A woman was considered as experiencing
teenage pregnancy if her age was from 15-19 and if she
had ever been pregnant before or during the survey.
Regarding media exposure, a woman was considered as
having media exposure if she listened to both radio and
television at least once a week. The variable wealth index
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was re-categorized as “Poor”, “Middle”, and “Rich” cate-
gories by merging poorest with poorer and richest with
richer.”” Community-level variables were computed by
aggregating the individual women characteristics into clus-
ters. Then the proportion was calculated by dividing sub-
categories to the total. Distributions of the proportion of
aggregate variables were checked using the Shapiro—Wilk
normality test and were not normally distributed.
Therefore, these aggregate variables were categorized
using the median value. A total of eight community vari-
ables were generated. Family disruption was created using
the proportion of female-headed houses in their cluster.*
Community educational status was computed based on the
proportion of below secondary educational status in their
cluster. Community wealth status was computed using the
proportion of poor wealth index in each -cluster.
Community-level literacy was calculated based on the
proportion illiterate in each cluster; the same is true for

other community-level variables.?

Data Processing and Analysis

Data were cleaned to check its consistency and missing
values. Descriptive statistics such as frequencies, median,
and percentages were computed. The data were analyzed
using Stata version 14.0. Sampling weights were done to
compensate for the non-proportional allocation of the sam-
ple to strata as well as for non-responses. The EDHS data
are hierarchical, ie, individuals were nested within com-
munities, and Intra-class Correlation Coefficient (ICC)
was greater than 10% (ICC=34%). Therefore, a two-level
mixed-effects logistic regression model was conducted to
estimate both independent (fixed) effects of the explana-
tory variables and community-level random effects on
teenage pregnancy. The log of the probability of being
pregnant at teenage was modelled using a two-level multi-
level model as follows;*!

Log[%] =po+P1 Xij+BaZij+u;+ejj

Where, mij is the probability of being pregnant for the i™
teenager in the j™ community; 1-mij is the probability of
being a non-pregnant teenager; i and j are the level 1
(individual) and level 2 (community) units, respectively;
X and Z refer to individual- and community-level vari-
ables, respectively; the B’s are the fixed coefficients —
therefore, for every one-unit increase in X/Z there is
a corresponding effect on the probability of being pregnant
as a teenager. Whereas, B0 is the intercept — the effect on

the probability of being pregnant as a teenager in the
absence of influence of predictors; and uj shows the ran-
dom effect (effect of the community on a teenager to
become pregnant) for the j™ community and ejj showed
random errors at the individual levels. By assuming each
community had a different intercept (f0) and fixed coeffi-
cient (B), the clustered data nature and the within and
between community variations were taken into account.

In the analysis first, bivariable multilevel logistic
regression was computed and variables with a P-value
less than 0.3 were included in multivariable multilevel
logistic regression. Four models were displayed in this
analysis, Model 0 (model containing no factors), Model
1 (containing only individual factors), Model 2 (containing
only community factors), and Model 3 (both individual-
and community-level factors). Variables with a P-value of
less than 0.05 had a statistically significant association
with the outcome variable. The result of the fixed effect
was presented as Adjusted Odds Ratio (AOR) with their
95% confidence interval (95% CI).

The measures of variation (random-effects) were
reported using ICC, a proportional change in variance
(PCV), and Median Odds Ratio (MOR). The ICC was
used to show how much the observation within one cluster
resembled each other, and MOR is a measure of unex-

plained cluster heterogeneity. The ICC was computed
52

—1, &where is
5

using this formula as follows: [ICC =

the estimated variance of clusters. MOR is the median
value of the odds ratio between the area at highest risk
and the area at the lowest risk when randomly picking out
two and calculated formula

areas using the

[MOR = exp(\/2x8*+0.6745) > exp(0.955)]. The pro-
portional change in variance (PCV) signifies the total
variation attributed by individual-level factors and area-
level factors in the multilevel model. Standard error at the
cut-off point of 2 was used to check multicollinearity and
there was no multicollinearity. The goodness of fit of the
model was checked by the log-likelihood test.

Ethical Approval
The EDHS Dataset

An authorization letter was also obtained from CSA for
downloading the EDHS data set by requesting the website
www.measuredhs.com. Ethical clearance for the primary
study (EDHS 2016) was obtained from Ethiopia Health
and Nutrition Research Institute Review Board, the

Ministry of Science and Technology, Institutional Review
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Board of ICF International, and the Centers of Disease
Control and Prevention (CDC). The accessed data were
used for the registered research only. All data were treated
as confidential and no effort was made to identify any
household or individual respondent interviewed in the
survey. The detailed information on methodology and the
ethical issue was published in the EDHS report.

Results
Individual-Level Characteristics of

Respondents

A total of 3381 women aged 15-19 years were included
for analysis. The mean (+SD) age of respondents was 16.9
+1.34 years. Five hundred and eighty-eight (17.38%) were
married. The mean age (£SD) at first marriage was 15.5
+1.7 years. Looking at education, 468 (13.84%) teenagers
were not educated. Only 254 (7.5%) teenagers were using
contraceptive methods (Table 1).

Community-Level Characteristics of

Respondents

More than three-quarters (76.19%) of teenagers were from
rural areas. Nearly half (45.1%) of teenagers were from
communities with a high proportion of illiteracy. Out of
the total respondents, 2172 (64.24%) were from commu-
nities with a higher proportion of poor. Nearly two-thirds
(64.71%) of teenagers were from communities with
a higher proportion of contraceptive non-use (Table 2).

Individual- and Community-Level Factors

for Teenage Pregnancy

In the final model; age, educational status, marital status,
and community wealth status had a statistical association
with teenage pregnancy. The odds of experiencing teenage
pregnancy among 17 year olds was 9.3-times higher than
15 year olds (AOR=9.26, 95% CI=2.67-32.04). The odds
of experiencing teenage pregnancy among 18 yearolds was
9.5-times higher than 15 year olds (AOR=9.53, 95%
CI=2.97-30.04). The odds of experiencing teenage preg-
nancy among 19 year olds was 20-times higher than
15 year olds (AOR=20.01, 95% CI=5.94-67.39).

The odds of experiencing teenage pregnancy among
uneducated teenagers was 3.8-times higher compared
with secondary or above-educated teenagers (AOR=3.83,
95% CI=1.05-14.00). The odds of experiencing teenage

Table | Individual-Level Characteristics of Teenagers, EDHS
2016 (n=3381)

Variables Category Teenage Pregnancy
Yes (%) No (%)
Age I5 12 (2.8) 696 (23.5)
16 31 (7.3) 670 (22.7)
17 85 (20.2) 557 (18.8)
18 179 (42.4) | 734 (24.8)
19 115 (27.3) 302 (10.2)
Marital status Married 350 (82.9) 238 (7.8)
Single 72 (17.1) 2721 (92.2)
Religion Orthodox 109 (25.8) 1317 (44.5)
tewahido
Muslim 218 (51.7) | 846 (28.6)
Protestant 88 (20.8) 759 (25.6)
Other® 7(1.7) 37 (1.3)
Educational status No education 131 (31.0) 338 (11.4)
Primary 260 (61.6) 1887 (63.8)
Secondary and 31 (74) 734 (24.8)
above
Literacy llliterate 233 (55.2) 789 (26.7)
Literate 189 (44.8) | 2170 (73.3)
Employment Not employed 261 (61.8) 1734 (58.6)
Employed 161 (38.2) 1225 (41.4)
Wealth index Poor 211(50.0) 824 (27.8)
Middle 95 (22.5) 543 (18.4)
Rich 116 (27.5) 1592 (53.8)
Head of household | Female 80 (19.0) 802 (27.1)
Male 342 (81.0) | 2157 (72.9)
Media exposure Yes 154 (36.5) 1619 (54.7)
No 268 (63.5) 1340 (45.3)
Contraceptive Yes 97 (23.0) 158 (5.3)
utilization No 325 (77.0) | 2801 (94.7)

Note: *Catholic and traditional religion follower.

pregnancy among primary level educated teenagers was
3.3-times higher compared with secondary and above-
educated teenagers (AOR=3.34, 95% CI=1.01-11.08).

Married teenagers had higher odds of experiencing
teenage pregnancy than single teenagers (AOR=70.12,
95% CI=27.55-178.4). The odds of experiencing teenage
pregnancy among teenagers who live in communities with
a higher proportion of poor were 3.9-times higher com-
pared with teenagers who live in communities with
a lower proportion of poor (AOR=3.86, 95% CI=1.80-
8.26) (Table 3).
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Table 2 Community-Level Characteristics of Teenagers, EDHS 2016 (n=3381)

Variables Category Teenage Pregnancy
Yes (%) No (%)
Residence Urban 40 (9.5) 765 (25.9)
Rural 382 (90.5) 2194 (74.1)
Community education status Lower proportion of below secondary educated 96 (22.7) 1450 (49.0)
Higher proportion of below secondary educated 326 (87.3) 1509 (51.0)
Community level literacy Lower proportion of illiterate 109 (25.8) 1747 (59.0)
Higher proportion of illiterate 313 (74.2) 1212 (41.0)
Community level employment Lower proportion of unemployed 230 (54.5) 1782 (60.2)
Higher proportion of unemployed 192 (45.5) 1177 (49.8)
Community wealth status Lower proportion of poor 18 (4.3) 1190 (40.2)
Higher proportion of poor 404 (95.7) 1769 (59.8)
Family disruption Lower proportion 191 (45.3) 974 (32.9)
Higher proportion 231 (54.7) 1985 (68.1)
Community media exposure Lower proportion of non exposed 6l (14.4) 725 (24.5)
Higher proportion of non exposed 361 (85.6) 2,234 (75.5)
Community contraceptive use Lower proportion of non user 194 (46.0) 999 (33.8)
Higher proportion of non user 228 (54.0) 1,960 (66.2)

Random Effects (Measures of Variation)
The value of ICC in the null model was 34%. This implies
that 34% of the variation in the level of teenage pregnancy
was due to community-level factors. After considering
both individual- and community-level factors, ICC was
reduced to 28%. The value of PCV was 24%, which is
high. This showed that 24% of the community-level varia-
tion on teenage pregnancy was explained by the combined
factors at both the individual and community levels
(Table 4).

Discussion

This study attempted to identify individual- and commu-
nity-level factors affecting teenage pregnancy. Age, educa-
tional status, marital status, and community wealth status
were significant predictors of teenage pregnancy.
Seventeen years old and above teenagers had higher odds
of experiencing teenage pregnancy than 15 year olds . This

16-1
618 and

is similar to other studies done in Ethiopia
Nigeria.'” This is due to the fact that as age increases the
probability of being sexually active and getting married
will be increased. As a result, the chance of getting preg-
nant and childbirth will also increase.

The odds of experiencing teenage pregnancy among

primary and below-educated teenagers were higher than

secondary and above-educated teenagers. This finding is
supported by studies done in Ethiopia,'” Nigeria,'
Philippines,”* and Japan.> This may be due to educated
adolescents have better knowledge and skills to prevent
pregnancy. However, the primary level and uneducated
adolescents have limited access to sexual and reproductive
health information and services needed to prevent preg-
nancy. Furthermore, higher-level educated females were
more likely to get married at a latter age. They also
become confident enough to reject early marriage and
sexual abuse.

The odds of experiencing teenage pregnancy among
married teenagers were higher than single teenagers. This
finding is in line with studies conducted in Ethiopia,'”"'®2°
Nigeria,'” and Uganda.?' This could be due to the fact that
married teenagers became sexually active without knowl-
edge and access for family planning methods and the
likelihood of being pregnant will be increased. There is
also low family planning utilization (7.5%), and a high
unmet need for family planning (22.5%) among adolescent
girls. On the contrary to national and international laws
that prohibit early marriage, it is one of the most common
harmful traditional practices in Ethiopia. According to
EDHS 2016, nearly half (47%) of women were married
before the age of 18 years.” This huge magnitude indicates
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Table 3 Individual- and Community-Level Factors Associated with Teenage Pregnancy, EDHS 2016 (n=3381)

Individual- and Community-Level
Characteristics

COR (95% CI)

Model
0

Model | AOR
(95% CI)

Model 2 AOR
(95% CI)

Model 3
AOR (95% CI)

Age
15
16
17
18
19

|
3.02 (0.91, 9.96)
13.57 (4.28, 43.08)
23.45 (8.08, 68.04)
37.80(12.65, 112.93)

[

140 (0.28, 6.95)
9.33 (2.80, 54)
9.51 (2.80, 32.28)
20.14 (5.58, 72.64)

[
153 (0.33, 7.07)
9.26 (2.67, 32.04)*
9.53 (2.97, 30.04)*
2001 (5.94, 67.39)*

Marital status

Married 99.06 (45.27,216.73) 89.46 (35.73, 70.12 (27.55,
223.96) 178.42)*

Single | | |

Educational status
Not educated 6.94 (3.42, 14.05) 3.20 (1.01, 10.17) 3.83 (1.05, 14.00)*
Primary 2.72 (1.52, 4.88) 3.10 (I.16, 8.25) 3.34 (1.01, 11.08)*
Secondary and above | | |

Literacy
llliterate 2.94 (1.90, 4.53) 1.13 (0.60, 2.87) 1.32 (0.52,3.30)
Literate | | |

Wealth index
Poor 2.58 (1.59, 4.18) 1.57 (0.81, 3.02) 1.43 (0.69, 2.95)
Middle 2.21 (1.39, 3.50) 1.22 (0.60, 2.48) 1.12 (0.49, 2.56)
Rich | | |

Household head
Female 0.71 (0.43, 1.18) 1.85 (0.90, 3.80) 1.97, (0.92, 4.25)
Male | | |

Media exposure
Yes
No

|
1.88 (0.87, 4.06)

[
141 (0.56, 3.54)

[
1.60 (0.49, 5.17)

Contraceptive use

Yes | | |

No 0.11 (0.06, 0.21) 1.57 (0.72, 3.44) 1.32 (0.52, 3.30)
Residence

Rural 3.82 (2.39, 6.12) 0.87 (0.46, 1.65) 0.72 (0.26, 2.01)

Urban | | |

Community education status
Lower proportion of below secondary
educated
Higher proportion of below secondary
educated

3.29 (2.26, 4.77)

1.09 (0.75, 1.58)

0.73 (040, 1.33)

Community level of literacy
Lower proportion of illiterate
Higher proportion of illiterate

[
4.88 (3.38, 7.06)

|
2.62 (1.78, 3.85)

[
.44 (0.74,2.78)

Community level of employment
Lower proportion of unemployed
Higher proportion of unemployed

0.74 (051, 1.08)
[

.15 (0.83, 1.59)
[

1.05 (0.65, 1.70)
[

(Continued)
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Table 3 (Continued).

Individual- and Community-Level
Characteristics

COR (95% CI)

Model

Model | AOR
(95% CI)

Model 2 AOR
(95% CI)

Model 3
AOR (95% CI)

Community wealth status
Lower proportion of poor

Higher proportion of poor

|
16.93 (9.24, 31.03)

|
10.85 (5.92, 19.85)

[
3.86 (1.80, 8.26)*

Family disruption
Lower proportion

Higher proportion

[
0.55 (0.38, 0.80)

|
0.86 (0.62, 1.20)

[
0.96 (0.55, 1.58)

Community media exposure
Lower proportion of unexposed

Higher proportion of unexposed

[
2.18 (1.34, 3.54)

|
0.74 (0.41, 1.34)

[
0.70 (0.29, 1.64)

Community contraceptive use
Lower proportion of non-users

Higher proportion of non-users

|
0.50 (0.34, 0 0.73)

|
0.65 (0.45, 0.92)

[
106 (0.53, 2.10)

Note: * significant (P<0.05).
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio.

how much fighting early marriage is needed to prevent
teenage pregnancy and other sexual and reproductive
health problems. The finding of this study suggested that
investment in ending child marriage is crucial to reduce
teenage pregnancy and its complications. Thus, adherence
to the available legal frameworks against child marriage
and law enforcement to protect the sexual and reproduc-
tive health and human rights of adolescent girls is essential
to end child marriage and teenage pregnancy.

Teenagers who live in communities with a higher pro-
portion of poor had higher odds of experiencing teenage
pregnancy than teenagers who live in communities with
a lower proportion of poor. This is consistent with other
studies in SSA* and Philippines.”? This might be due to
teenagers who live in communities with poor wealth status
have poor access to education and sexual and reproductive
health services including family planning. They are also
faced with the problem of early marriage, school dropout,

Table 4 Measure of Variation for Teenage Pregnancy at Cluster
Level by Multilevel Logistic Regression Analysis, EDHS 2016

Random Effect Null Model Final Model
Variance 1.66 1.26

ICC (%) 34 28

PCV (%) Reference 24

MOR 3.4 2.9

Model fitness

Log-likelihood -1161.82 —604.9

and risky work, ie, commercial sex work. All these reasons
make teenagers vulnerable for teenage pregnancy.

The strength of this study is the use of multilevel
modelling, and the most recent nationally representative
survey. However, the study used secondary data which
limits the variable used in the analysis. For instance,
EDHS data has no information on family control, parent—
children discussion on sexual matters, and cultural prac-
tices. Moreover, the data used in this study was cross-
sectional, it is impossible to establish causality.

Conclusion

Age, educational status, and marital status from individual-
level factors and community wealth status from community-
level factors were predictors of teenage pregnancy. The
government should strive to improve female education.
The government and other concerned bodies should also
strive to decrease early marriage and sexual initiation.
Moreover, especial attention should be given to the poor
population to improve their living conditions and wellbeing.

Abbreviations

CSA, Central Statistical Agency; CDC, Centers of Disease
Control and Prevention; EDHS, Ethiopia Demographic and
Health Survey; EAs, Enumeration Areas; FMOH, Federal
Ministry of Health; GDP, Gross Domestic Product; ICC,
Intracluster Correlation Coefficient; MOR, Median Odds
Ratio; PCV, Proportional Change in Variance; SDG,
Sustainable Development Goals; SSA, Sub-Saharan Africa.
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