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Abstract

Background One of the reasons for the high rates of maternal and child morbidity and mortality in Sub-Saharan
Africa is the rising proportion of teenage pregnancy. Preventing teenage pregnancy is critical to meeting sustainable
development goal number three which aims to reduce the global maternal mortality ratio to less than 70 per 100,000
live births. To support the achievement of this goal, this study aimed to assess the spatial variation and factors
associated with teenage pregnancy in Ethiopia using the recent nationally representative data.

Methods A secondary data analysis of the 2019 Ethiopian mini Demographic and Health Survey was conducted
with a total weighted sample of 2211 (unweighted 2100) teenagers. The Bernoulli model was fitted using SaTScan
version 9.6 to identify hotspot areas and the geospatial pattern and prediction of teenage pregnancy were mapped
using ArcGlIS version 10.7. A multilevel logistic regression model was fitted to identify factors associated with teenage
pregnancy among teenagers. Adjusted OR with 95% Cl was calculated and variables having a p-value less than 0.05
were statistically significant factors of teenage pregnancy.

Result The prevalence of teenage pregnancy among adolescents aged 15-19 years in Ethiopia was 12.89% (95% Cl:
11.56%, 14.36%). The SaTScan analysis identified a primary cluster in the Gambella region of Ethiopia (log-likelihood
ratio=14.02, p<0.001). A high prevalence of teenage pregnancy was observed in Somalia, Afar, Gambella, and the
southern part of the Oromia regions of Ethiopia. Age, educational status- primary and secondary, religion- protestant,
having television, contraceptive knowledge, household head-female, and region- Small peripheral were significant
determinants of teenage pregnancy.

Conclusion The spatial distribution of teenage pregnancy in Ethiopia was nonrandom. Age, educational

status, religion, having television, contraceptive knowledge, sex of household head, and region were significant
determinants of teenage pregnancy. Therefore, concerned government bodies and other stakeholders should
organize periodic educational campaigns and youth-friendly reproductive health services. Collaboration between
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healthcare professionals, and religious and community leaders could also form a strategic partnership that makes
interventions more comprehensive, culturally sensitive, and effective in reducing teenage pregnancy.

Keywords Teenage pregnancy, Spatial analysis, Multilevel analysis, EDHS, Ethiopia

Text box 1. Contributions to the literature

« The study pinpointed geographical areas in Ethiopia with
higher rate of teenage pregnancy, providing targeted areas
for intervention and adding valuable information to the
existing literature.

« The study provides a strong empirical foundation for
advocacy groups working on teenage pregnancy, promoting
community-driven initiatives and advocacy with robust data.
« The study sheds light on regional disparities in teenage
pregnancy rates, highlighting areas where specific socio-
demographic, cultural, or healthcare factors are contributing
more significantly.

Introduction

Teenage pregnancy is a global problem with serious
health, social, and economic consequences includ-
ing death among adolescents and their children [1, 2].
Although adolescent motherhood continues to be a sig-
nificant public health issue in both developed and devel-
oping countries, it is much more common in low and
middle-income countries(LMICs), particularly in Sub-
Saharan Africa [3, 4]. According to the World Health
Organization, nearly 21 million teenage girls aged 15 to
19 become pregnant each year in LMICs [5]. According
to a meta-analysis conducted in Africa, the overall preva-
lence of teenage pregnancies was 18.8% in Africa and
19.3% in Sub-Saharan Africa, respectively [6]. Teenage
pregnancy is more prevalent in LMICs, where access to
education, information, and healthcare services is limited
(7, 8].

One of the reasons for the high rates of maternal and
child morbidity and mortality in Africa is the rising pro-
portion of teenage pregnancy [9]. Also, teenage preg-
nancy plays a significant role in the intergenerational
cycle of poverty in LMICs because of its impact on the
economic status of adolescents, their families, and their
communities as a whole [5, 6, 10, 11].

Evidence indicates that half of the pregnancies among
teenage women in developing countries are unwanted
[12], and more than half result in abortions [13]. Teen-
age pregnancy is linked to many adverse complications,
including preterm labor [14], low birth weight, intra-
uterine growth retardation, neonatal death, [15-17],
obstructed labor, fistula, and eclampsia [18], premature
rupture of the membranes, stillbirths, unsafe abortion,
sexually transmitted infections and increased maternal
mortality and morbidity [17, 19, 20].

The most frequently cited risk factors for teenage
pregnancy are older teenagers [21], low educational

attainment [22-24], residence [9], marital status [23, 24],
ethnicity [24], working status [21, 24], contraceptive use
[21, 25], exposure to media [4, 21, 26], household wealth,
peer pressure [27], living in a neighborhood where fewer
people use birth control [28], gender inequality [29], and
physical or sexual violence [29].

The public health burden of teenage pregnancy in
Ethiopia is considerable. According to the 2016 Ethio-
pian Demographic and Health Survey (EDHS), its prev-
alence rate was approximately 13%. There is substantial
geographic variation in its distribution, with higher rates
observed in rural areas of Ethiopia compared to urban
centers. Factors such as limited access to education,
healthcare services, and contraceptive use are what influ-
ence the within-country variation. Apart from its direct
health impacts, managing complications associated with
teenage pregnancies such as pre-eclampsia and anemia
is straining the healthcare system. In addition, teenagers
who get pregnant frequently drop out of school, limit-
ing their future employment opportunities and perpetu-
ating cycles of poverty. It also contributes to a higher
dependency ratio, straining family resources and reduc-
ing overall community productivity. Hence, it is causing
a substantial economic burden on the healthcare sys-
tem and the country in general. In some regions of the
country, teenage pregnancy is related to cultural norms
that support early marriage and childbearing. This high-
lights that efforts to address this critical issue in Ethiopia
require multifaceted interventions including the need for
evidence-based information regarding the geographi-
cal variation, community engagement, improved access
to reproductive health services, and strong public health
policies [30, 31].

Preventing teenage pregnancy is critical to meeting
the sustainable development goal (SDGs) for maternal
and newborn health [1]. Although the Ethiopian govern-
ment’s many attempts to decrease teenage pregnancy,
such as laws prohibiting early marriage, teenage preg-
nancy remains a public health issue in Ethiopia [32, 33].
Assessing the spatial variation and determinants of teen-
age pregnancy using the most recent nationally represen-
tative data (2019 EDHS) and robust modeling techniques
such as the multilevel model is essential for several rea-
sons. First, unlike traditional models like logistic regres-
sion which assumes all individuals are independent,
multilevel models can properly account for the hierar-
chical and clustered nature of the EDHS data. Because
this model explicitly accounts for this intra-cluster cor-
relation by including random effects at the cluster level,
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it provides more accurate estimates of standard errors
and regression coefficients than the conventional regres-
sion models. The multilevel model also allows for the
modeling of variability of multiple levels and thus can
improve the validity of statistical inferences [34]. Fur-
thermore, conducting spatial analysis helps to consider
geographical variations of teenage pregnancy within the
country. This is critical to reduce wastage of public health
resources and to improve socioeconomic equality in pub-
lic health resource allocation and policy design through
the identification of areas with a high prevalence of teen-
age pregnancy and guiding geographically targeted inter-
ventions [35]. Hence this study aimed to assess the spatial
variation and factors associated with teenage pregnancy
in Ethiopia.

Methods

Data sources, sampling procedure, and populations

The study was conducted based on the secondary data
from the mini-2019 Ethiopian Demography and Health
(EDHS), which was a cross-sectional community-based
study design. Administratively, Ethiopia is divided into
nine regions (Afar, Amhara, Benishangul-Gumuz, Gam-
bella, Harari, Oromia, Somali, Southern Nations Nation-
alities and People’s Region, and Tigray) and two city
administrations (Addis Ababa and Dire Dawa) at the time
of the survey. The survey design employed a multi-staged
stratified sampling technique. Each region was divided
into urban and rural areas, resulting in 21 different sam-
pling strata. Firstly, a total of 305 EAs (93 in urban, 212 in
rural) were chosen independently with a probability pro-
portional to each EA. The list of households in all selected
EAs was recorded after the EAs were chosen. Household
listing in EAs with more than 300 households was done
after segmenting the EA and selecting only one segment
for the survey, to minimize the task of listing house-
holds for the data frame. This makes the cluster in 2019
EMDHS either an EA (when the households in EA are
less than 300) or a segment of EA (when households in
EA are greater than 300). Second, from the newly formed
household listing, a fixed number of 30 households/clus-
ters were selected with an equal probability of systematic
selection. Detailed sampling procedures are available
on the measure DHS website [36, 37]. Adolescents aged
15-19 in Ethiopia were the source of the population
whereas those found in the selected enumeration areas or
clusters were the study population. The individual record
dataset was used for this analysis. A total weighted sam-
ple of 2211 teenagers aged 15-19 years was included in
this study. Regarding consent, before each DHS interview
is conducted, an informed consent statement is read to
the respondent, who may accept or decline to partici-
pate. A parent or guardian provides consent before par-
ticipation by a child or adolescent. The informed consent
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statement emphasizes that participation is voluntary;
that the respondent may refuse to answer any question or
terminate participation at any time, and that the respon-
dent’s identity and information will be kept strictly confi-
dential [38].

Variables of the study

The outcome variable for this study was teenage preg-
nancy. A woman was considered as experiencing teenage
pregnancy if her age was from 15 to 19 and had a birth or
was pregnant at the time of the interview and recoded as
“yes” and otherwise recoded as “no” [39]. Teenagers with
a history of stillbirth or abortions were also considered as
having ‘teenage pregnancy.

The individual-level independent variables included
in this study were age (maternal age was categorized
as less than 17 years old, and greater than or equal to
17 years old), woman’s level of education (no educa-
tion, primary education, secondary, and higher educa-
tion), Religion(orthodox, protestant, Muslim and other
(Catholic and Traditional/Indigenous Beliefs)), head of
the household (male, and female), having a television
(yes or no- was measured by asking respondents ‘does
your household have a television?’), household size (less
than six, greater than or equal to six) [40], contraceptive
knowledge(yes or no), and wealth index (poor, middle,
rich) which was measured by data on a household’s own-
ership of selected assets, such as television and bicycles,
materials used for housing construction, and types of
water access and sanitation facilities [36]. Community-
level factors included residence, community-level pov-
erty, community level of women’s education, and region.
Since the data were not normally distributed, community
poverty and literacy levels were classified as high or low,
by using the median value as the classification cut-off
point. The poverty level in a community was classified
as high if the proportion of households in the two lowest
wealth quintiles was greater than the median value, and
low if the proportion was less than the median value [41].
The community level of teenagers’ education was classi-
fied as high if the proportion of teenagers with at least a
primary level of education was greater than the median
value, and low if it was less than the median value [42].
Regarding the measurement of variable ‘contraceptive
knowledge; the 2019 mEDHS classifies respondents who
answered affirmatively to the question, indicating that
they know at least one method of contraception, catego-
rized as having contraceptive knowledge (Yes). Respon-
dents who did not know any method of contraception
were categorized as not having contraceptive knowledge
(No).
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Data management and analysis

The independent variables were extracted, cleaned, and
recorded using STATA version 14 software. The data were
weighted using sampling weight to restore the represen-
tativeness of the survey. Weighting was done according
to the DHS’s recommendation. First, the weight vari-
able for the used data (individual data) was identified.
Then the weight variable was adjusted by scaling it with
a factor of 1,000,000, as suggested by the DHS. Since the
number of independent variables in this study was <16,
variables with a p-value of 0.2 from the bivariable mul-
tilevel logistic regression analysis were included in the
multivariable multilevel logistic regression analysis. This
was important to avoid missing potentially important
predictors. It also allows for a more comprehensive initial
model which was then refined through further analysis
using a multivariable multilevel model. In the EDHS data,
since teenagers are nested within a cluster, teenagers
within the same cluster were more similar to each other
than within different clusters, which violates the assump-
tions of the classic logistic regression analysis, which are
independence of observation and equal variance across
the cluster. Multilevel models explicitly account for this
intra-cluster correlation by including random effects at
the cluster level. Random effects in turn capture unob-
served heterogeneity at different levels, which leads to
more accurate and interpretable estimates of standard
errors and fixed effects. In addition, multilevel models
can include different levels of hierarchy. This allows for
the modeling of variability at each level and thus provides
a more nuanced understanding of the data. As a result,
we estimated a fixed effect for both individual and com-
munity level factors, as well as a random effect for clus-
ter variation, using a multilevel random intercept logistic
regression model analysis which, with each community
assumed to have a different intercept and fixed coef-
ficients, and a random effect applied at the cluster level
[34, 43, 44]. Fixed-effect results are reported as adjusted
odds ratios with 95% confidence intervals, and variables
with p-values<0.05 were considered statistically sig-
nificant factors. Random effects (a measure of variation)
were estimated by the intra-class correlation coefficient
(ICC), which indicates the degree of heterogeneity of
teenage pregnancy among clusters. The model’s fitness
was evaluated using deviance, and the model with the
lowest deviance value was selected as the best-fit model.
Multicollinearity was also tested using the variance infla-
tion factor (VIF) by performing a pseudo-linear regres-
sion analysis. In a multilevel model, predictors are at
different levels (i.e., individual and community levels).
Hence, mean VIF is the average of VIF values across all
predictors. A mean VIF value<5 generally indicates that
multicollinearity is not a major issue. Although multi-
collinearity was not an issue in this study, the literature
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suggests that there are various steps to handle high mul-
ticollinearity. Examining the VIF values of individual pre-
dictors to identify which variables are contributing most
to multicollinearity is the first step, followed by calculat-
ing pairwise correlations among predictors to identify
highly correlated pairs, and finally making model adjust-
ments such as dropping one of the correlated predictors
or combining predictors [45].

In multilevel analysis, four models were fitted. The first
was a null model with no independent variables, which
is fitted to assess the variability of teenage pregnancy in
the community. The second (model I) hierarchical mod-
els contain individual-level variables whereas the third
(model II) contains community-level variables. In the
fourth model (model III) both individual and commu-
nity-level variables were fitted simultaneously.

Spatial analysis

Spatial analysis was used to assess the geographic varia-
tions in teenage pregnancy cases among EDHS clusters.
We calculated the proportions of teenage pregnancy
cases in the survey for each cluster and then appended
the latitude and longitude coordinates of the chosen EAS
in the 2019 EDHS survey.

The spatial autocorrelation (Global Moran’s Index) sta-
tistic was used to determine whether teenage pregnancy
was dispersed, clustered, or randomly distributed among
teenagers in the study area [35, 46]. Moran’s I statistics
gives a value between —1 and +1. A Global Moran’s I
value approaching+1 suggests a spatially clustered teen-
age pregnancy distribution. A Global Moran’s I value
approaching —1 indicates a dispersed spatial distribution,
while a Global Moran’s I value 0 indicates a dispersed
spatial distribution of teenage pregnancy. A significant
spatial autocorrelation is indicated by a statistically sig-
nificant Global Moran’s’ I test, p-value<0.05. The maxi-
mum peak distance at which teenage pregnancy becomes
more prominent was determined using incremental spa-
tial autocorrelation [46].

Hot Spot analysis (the Getis-Ord Gi * statistic) of the
z-scores and significant p-values defines the hot spot or
cold spot values for the clusters spatially [47]. A statistical
output with a high GI* indicates a “hotspot,” whereas one
with a low GI* indicates a “cold spot” [48]. A “hotspot”
area indicates a high proportion of teenage pregnancy
while a “cold spot” area indicates a low proportion of
teenage pregnancy.

The spatial interpolation technique is employed to pre-
dict teenage pregnancy for areas that were not sampled
based on sampled clusters [49]. We used deterministic
and geostatistical ordinary kriging interpolation tech-
niques. Spatial interpolation was conducted on the
assumption that objects that are spatially distributed
are spatially correlated, and that objects that are close
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together are more likely to have similar properties [50,
51].

The SaTScan software (Spatial and Temporal Scan Sta-
tistics) was used to identify significant spatial widows of
teenage pregnancy. SaTScan uses a scanning window that
moves over the study region. The input data used were
case and controls. After that, the analysis model was
selected, which was the Bernoulli-based model of spatial
scan statistics. The Bernoulli model was used by applying
Kuldorff’s method for purely spatial analysis, as the out-
come variable has a Bernoulli distribution. To determine
whether the number of observed teenage pregnancies
within the potential cluster was significantly higher than
expected, a likelihood ratio test statistic and the p-value
were used. Information on detected clusters, their loca-
tion, size, and statistical significance was obtained and
was visualized using ArcGIS software to mat the clusters.

Table 1 Individual and community level characteristics of the
teenagers in Ethiopia, 2019 mini EDHS (n=2,211)

Variables Categories Weighted Percentage(%)
frequency
Women No education 235 10.65
education Primary 1462 66.18
status Secondary and 511 23.16
higher
Religion Orthodox 948 4292
Muslim 633 28.66
Protestant 594 26.88
Other? 34 1.54
Household Less than six 1,018 46.09
size Greater than or equal 1,191 53.91
to six
Sex of house- Male 1,696 76.76
hold head Fernale 513 23.24
Have Yes 365 16.52
television No 1,844 8348
Contra- Yes 2,052 92.89
ceptive No 157 7.1
knowledge
Wealth index  Poor 732 3313
Middle 446 20.21
Rich 1,031 46.66
Residence Urban 739 3348
Rural 1,470 66.52
Community  Low 1,277 57.79
level poverty  High 932 4221
Commu- Low 728 34.67
nity level High 1372 65.33
of women'’s
education
Region larger central 1,931 87.40
small peripherals 162 7.34
metropolis 116 525

a=Catholic and Traditional/Indigenous Beliefs
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Ethical consideration

Our study was based on secondary data from the Ethi-
opian Demographic and Health Survey and we have
secured a permission letter from the main Demographic
Health and Survey to download the dataset after explain-
ing the purpose of our study. The original EDHS data
were collected following international and national ethi-
cal guidelines. The dataset was not shared or passed on to
other bodies and has maintained its confidentiality.

Patient and public involvement

There was no patient or public involvement in this study
because it was a secondary data analysis based on previ-
ously collected DHS data to provide estimates of com-
mon health and health-related indicators.

Results

Characteristics of the study participants

A total weighted sample of 2,211 (unweighted sample,
2,100) women aged 15-19 was included in this study.
The mean (+SD) age of the participants was 16.88+1.38
years. Most of the study participants 1,470 (66.52%) live
in rural areas. Around 235 (10.65%) of the study partici-
pants have no education. The prevalence of teenage preg-
nancy among adolescents aged 15-19 years in Ethiopia
was 12.89% (95% CI: 11.56%, 14.36%) (Table 1).

Spatial analysis of teenage pregnancy in Ethiopia

Spatial autocorrelation (Global Moran’s I) analysis

The global spatial autocorrelation analysis showed a clus-
tering pattern of teenage pregnancy in Ethiopia (Global
Moran’s [=0.141, p value=0.001582) (Fig. 1). The incre-
mental autocorrelation result revealed statistically sig-
nificant z-scores at a peak distance of 253.944 km 2.73
(distances; Z-score) for teenage pregnancy.

Hotspot analysis

We observed significant spatial variability in the distribu-
tion of teenage pregnancy among adolescent Ethiopian
women, with significant hotspots found in Somalia, Afar,
Gambella, and the southern part of the Oromia regions
of Ethiopia. The significant cold spot regions of teen-
age pregnancy among teenagers were detected in Addis
Ababa, the Northern part of SNNPR, and the Southern
Ambhara regions of Ethiopia (Fig. 2).

Spatial interpolation

The highest predicted proportion of teenage pregnancy
among teenagers was detected in Somalia, Afar, Gam-
bella, Oromia, and the Southeastern part of Diredawa
and Harari regions of Ethiopia. The lowest predicted
proportion of teenage pregnancy among teenagers was
detected in the Addis Ababa, Dire Dawa, Harari, Amhara,
Tigray, and SNNPR regions of Ethiopia (Fig. 3).
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Spatial autocorrelation report
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Fig. 1 Spatial autocorrelation of teenage pregnancy across regions in Ethiopia, EMDHS 2019

Spatial scan statistical analysis

The SaTScan analysis result identified a total of 64 sta-
tistically significant clusters of which primary clusters
of teenage pregnancy were detected in the Gambella
regions of Ethiopia. The spatial window was located at
7.813123 N, 34.536369 E with a 98.81 km radius, with
a relative risk of 2.46 and log-likelihood ratio (LLR) of
14.02 at a p-value of 0.0003. Teenagers who lived within
the spatial window had a 2.46 times higher chance of
experiencing teenage pregnancy as compared to those
teenagers outside the spatial window (Fig. 4).

Factors associated with teenage pregnancy

Variance inflation factor (VIF) was used to test multi-
collinearity and rule out the presence of a significant
correlation between variables. The mean VIF of <5,
indicates that there was no multicollinearity. The ICC
value in the null model indicated that cluster/EA vari-
ability accounted for 29% of the overall teenage preg-
nancy distribution variability, while individual differences
accounted for the remaining 71% of the variability. The
variation in teenage pregnancy distribution remained sig-
nificant after accounting for individual and community-
level factors. Across the communities, 30% of the chances
of variations in teenage pregnancy were detected in the
final model (Model III). s.
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Hotspot analysis of teenage pregnancy in Ethiopia, 2019
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Fig. 2 Spatial patterns of hotspots and cold spots of teenage pregnancy across regions in Ethiopia, EMDHS 2019

The final model (model III) with the lowest deviance
value (1242) is the best-fit model. In the final model Age,
educational status, religion, having television, contracep-
tive knowledge, sex of household head, and region were
significant predictors of teenage pregnancy. A woman
who was less than 17 years old had 93% [AOR=0.07;
95%CIL: 0.04, 0.11] less likely to experience teenage
pregnancy compared with those aged greater than 17
years old. The odds of experiencing teenage pregnancy
among teenagers who have primary education was 44%
(AOR=0.56: 95% CI: 0.35, 0.88) less as compared to those
who have no education. The odds of experiencing teen-
age pregnancy among teenagers who have secondary
and higher education was 81% (AOR=0.19: 95% CI: 0.10,
0.36) less as compared to those who have no education.

The odds of experiencing teenage pregnancy among
Protestants was 1.87 (AOR: 1.87:95% CI 1.11, 3.14) times
higher as compared to orthodox religion followers. Teen-
agers who had television had 76% [AOR=0.24; 95%CI:
0.10, 0.56] times lower odds of experiencing teenage
pregnancy as compared with teenagers who had no tele-
vision. Teenagers with a female household head were 59%
[AOR=0.41; 95%CI: 0.26, 0.65] less likely to experience

teenage pregnancy as compared with teenagers with a
male household head.

Teenagers who have contraceptive knowledge were
2.88 [AOR=2.88; 95%CI: 1.32, 6.30] times higher odds of
experiencing teenage pregnancy compared with teenag-
ers with no contraceptive knowledge. Teenagers who live
in small peripheral regions were 4.40 [AOR=4.40; 95%Cl:
1.91, 10.14] times higher odds of experiencing teenage
pregnancy compared with a woman who was living in a
large central region (Table 2).

Discussion

This study was aimed at assessing the spatial distribution
and determinant factors of teenage pregnancy in Ethio-
pia. Our spatial analysis indicated that there is significant
spatial heterogeneity in teenage pregnancy across regions
of Ethiopia. The Getis-Ord Gi* analysis showed that a sig-
nificant teenage pregnancy was highly clustered in Soma-
lia, Afar, Gambella, and the southern part of the Oromia
regions of Ethiopia. Spatial Kuldorff’s scan statistics
analysis revealed that a total of 64 statistically significant
clusters were identified with primary clusters observed
in the Gambella region of Ethiopia. Previous studies
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Kriging interpolation of teenage pregnancy in Ethiopia, 2019
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Fig. 3 Kriging Interpolation of teenage pregnancy across regions in Ethiopia, 2019 EMDHS

have also shown the presence of geographical differ-
ences in teenage pregnancy [24]. The multilevel analysis
also supported that teenagers who lived in small periph-
eral regions have more than four times higher chance of
experiencing teenage pregnancy as compared to teenag-
ers living in metropolis regions. The possible reason for
the high prevalence of teenage pregnancy in these small
peripherals, inhabitants living in small peripheral regions
are pastoralists who have limited access to health infor-
mation and family planning services due to their high
mobility and a strong commitment to cultural and reli-
gious values [52-54]. Evidence also suggests that access
to healthcare in Ethiopia’s small peripheral regions is a
challenge that may affect adolescents’ access to reproduc-
tive health services [55]. Improving targeted interven-
tions such as promoting healthcare access, particularly
reproductive health services, organizing periodic aware-
ness campaigns, and facilitating youth-friendly service
events in those hotspot areas could play a significant role
in reducing teenage pregnancy and its consequences.
Collaborative work between healthcare professionals and
other stakeholders like women and children affairs could

play significant role in realizing interventions like youth-
friendly service events.

The odds of teenage pregnancy were higher among
adolescents in the age range of greater than 17 years old.
The finding is consistent with a study done in Ethiopia
[23, 56], and East Africa [21]. The possible reason for the
higher pregnancy rate among older teenagers might be
due to older teens may have been exposed to more sex
and may have been more likely to marry [57]. The other
possible reason could be that older teenagers had more
autonomy and opportunities to live independently and
away from their parents because it signifies the end of
their high school education and the beginning of their
University journey.

Women with higher educational status (secondary and
higher education) were less likely to experience teenage
pregnancy as compared to those who had no education.
The finding is similar to a study done in Ethiopia [58, 59],
East Africa [21], Africa [9], Nigeria [60], and Japan [61].
This could be because educated adolescents have better
access to reproductive health information and services,
reducing the risk of teenage pregnancy. Another possible
explanation is that higher-educated females were more
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SaTscan analysis of teenage pregnancy in Ethiopia, 2019
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Fig. 4 Significant primary and secondary windows of teenage pregnancy across regions in Ethiopia, EMDHS 2019

likely to marry at an older age, lowering the risk of teen-
age pregnancy [23].

Teenagers who live in a household with a television are
less likely to become pregnant than teenagers who live in
a household without a television. The finding is consis-
tent with other studies done in Zambia [4, 26], and East
Africa [21]. The possible reason might be those teenagers
who have television may have a chance to be exposed to
information that will enhance the utilization of reproduc-
tive health services including contraception [62]. Teenag-
ers who live in a female household head are less likely to
experience teenage pregnancy than teenagers who live
in a male household head. The possible reason might be
those women who live in a female household head may
have the autonomy to decide for their age at first birth
and other social and economic issues.

Protestant religious followers were more likely to have
teenage pregnancies than teenagers who were orthodox
religious followers. The result is consistent with a study
conducted in Ethiopia [59]. This could be explained by
religious differences in attitudes, norms, and beliefs
about using contraception [63, 64]. The other possible
reason for the increased risk of teenage pregnancy could

be the liberal attitude of the protestant religion towards
sexual activity, leading to premarital sex and pregnancy
[65].

Teenagers with contraceptive knowledge were more
likely to become pregnant than those with no contracep-
tive knowledge. The finding is similar to a study done in
Sub-Saharan Africa [66]. There are several alternative
explanations for this counterintuitive finding. First, even
if teenagers know about contraception, they might not
use it effectively or consistently. This could be due to a
lack of service availability and accessibility, or incorrect
use. Second, there are persisting myths, misconcep-
tions, and cultural and social norms about contracep-
tives in the country. Some beliefs and attitudes say using
contraceptive methods is a sin and even if used, some
methods are unreliable. These beliefs and attitudes are
highly circulated in the community and are often associ-
ated with stigma or disapproval of individuals who utilize
the service, particularly in areas that this study found as
hotspots. Consequently, these societal pressures might
make teenagers worried about societal judgment and lack
of privacy if using contraception. Third, even with knowl-
edge and access, teenagers may face barriers to practicing
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Table 2 Multivariable multilevel analysis for assessing the determinants of teenage pregnancy in Ethiopia, 2019 mini EDHS

Variables Categories Null model Model | Model Il Model lll
AOR[95%  AOR[95% Cl] AOR [95% Cl]
Cl]
Age <17 0.07 [0.04, 0.07 [0.04, 0.171]***
0.11]
> 17 1.00 1.00
Women education status No education 1.00 1.00
Primary 0.46[0.29, 0.56 [0.35, 0.88]***
0.71]
Secondary and higher 0.15[0.08, 0.191[0.10, 0.36]***
0.29]
Religion Orthodox 1.00 1.00
Muslim 1.03 [0.58, 0.58[0.30, 1.12]
1.82]
Protestant 1.84[1.10, 1.87[1.11,3.14]*
3.09]
Other? 0.2910.04, 0.28[0.04, 1.81]
1.78]
Have television No 1.00 1.00
Yes 0.2910.13, 0.24[0.10, 0.56]***
0.61]
Contraceptive knowledge No 1.00 1.00
Yes 2.00 [0.94, 2.88(1.32,6.301***
4.25]
Sex of the household Male 1.00 1.00
Female 0491031, 0.41[0.26, 0.65]**
0.76]
Wealth index Poor 1.00 1.00
Middle 1.11[0.72, 1.31[0.83, 2.05]
1.72]
Rich 0.63[0.39, 0.77 [0.46,1.27]
0.99]
Community level variables
Residence Rural 1.92[0.98,3.79] 1.23[0.54,2.76]
Urban 1.00 1.00
Community level poverty Low 1.00 1.00
High 1.39[0.78, 2.49] 1421[0.72,2.82]
Community level of women'’s education Low 1.00 1.00
High 0.50[0.29, 0.85] 0.65[0.34,1.21]
Region Large central 1.00 1.00
Small peripheral 1.53[0.79, 2.95] 4.40[1.91,10.147**
Metropolitans 0.78[0.27,2.22] 2.50[0.71,8.76]
* = P-value < 0.05, ** = Pvalue < 0.01, *** = Pvalue < 0.001
AOR=adjusted odds ratio; Cl=confidence interval.
Random effect & comparison
ICC 0.29 0.29 0.24 0.30
Deviance 1562 1265 1531 1242
Mean VIF 1.51 151 1.86

ICC=Inter cluster correlation coefficient, VIF=Variance inflation factor, a=Catholic and Traditional/Indigenous Beliefs

contraceptives. Due to restrictions from their sexual
partner or family, they may lack the autonomy or confi-
dence to insist on contraceptive use within their relation-
ships [67]. Furthermore, evidence suggests that greater
knowledge of contraceptive methods does not guarantee
contraceptive use [68]. Understanding and addressing

these factors can help bridge the gap between knowledge
and practice, leading to more effective service utilization

strategies.

The study’s strengths included the use of a nation-
ally representative dataset and a combination of statis-
tical methods (spatial analysis and multilevel logistics
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analysis) was used, allowing for a better understanding
of the role of contextual and geographical factors in the
occurrence of teenage pregnancy. As a limitation, the
geographical coordinates of clusters were displaced up to
2 km in urban areas, 5 km for most clusters in rural areas,
and 10 km for 1% of clusters in rural areas. This was done
by the EDHS before making the dataset public for poten-
tial identification of survey participants. This could affect
the estimated cluster effects and must be accounted for
when utilizing the findings of this study. In addition,
since the data used is secondary, important predictors
such as occupational status and peer pressure were not
included in the analysis.

Conclusion and recommendation

The spatial distribution of teenage pregnancy in Ethiopia
was nonrandom. Age, educational status, religion, hav-
ing television, contraceptive knowledge, sex of household
head, and region were significant determinants of teenage
pregnancy. Therefore, Improving targeted interventions
such as promoting healthcare availability and accessibil-
ity, particularly reproductive health services, organizing
periodic educational campaigns, and facilitating youth-
friendly reproductive health services in the identified
hotspot areas could play a significant role in reducing
teenage pregnancy and its consequences. Collaborative
work between healthcare professionals and other stake-
holders like women and children affairs could play a sig-
nificant role in realizing interventions like youth-friendly
reproductive health services.

What’s more, concerned government bodies and health
facilities should form strategic partnerships with reli-
gious and community leaders to collaborate and support
initiatives aimed at reducing teenage pregnancy. These
initiatives can be organizing joint taskforces, and co-
hosting community workshops, health fairs, and events
that address teenage pregnancy and sexual health. This
helps to ensure a unified approach in designing govern-
ment health strategies, to show respect and integrate reli-
gious values into health interventions, and to establish
referral systems where religious and community lead-
ers can direct individuals to appropriate health services
and support programs. Religious organizations should
also support health programs to integrate faith-based
perspectives into public health programs. These collab-
orative approaches ensure that interventions are com-
prehensive, culturally sensitive, and effective in reducing
teenage pregnancy. This study recommends further
qualitative or mixed-method studies to be conducted by
researchers to explore uncovered cultural and religious
drives associated with teenage pregnancy.
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