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Abstract

Short birth intervals are associated with increased risk of adverse health outcomes for mothers and children. The World Health
Organization recommends an inter-birth interval of at least 33 months. This study examines the prevalence, trends, and determinants
of short birth intervals among women of reproductive age in Ethiopia. Data from the Ethiopia Demographic and Health Surveys
(2000-2016) with a weighted sample of 37,686 women were used. Binary logistic regression analysis determined the factors
predicting short birth intervals. Over 40% of women experienced a short birth interval over the years. The key predictors of short
birth intervals included age, antenatal care, household wealth, ideal number of children, marital status, media exposure, religion,
survival of the preceding birth, year of survey, place of residence, and region. Improving family planning services as well as targeted
awareness campaigns, especially in the Afar and Somali regions, are essential to promoting optimal birth spacing in Ethiopia. (Afr
J Reprod Health 2026; 30 [6]: 88-104).
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Résumé

Des intervalles courts entre les naissances sont associés a un risque accru de problémes de santé chez les meres et les
enfants. L’Organisation mondiale de la Santé recommande un intervalle inter-naissances d’au moins 33 mois. Cette
étude examine la prévalence, les tendances et les déterminants des intervalles courts entre les naissances chez les
femmes en 4ge de procréer en Ethiopie. Les données proviennent des Enquétes démographiques et de santé d’Ethiopie
(2000-2016), menées auprés d’un échantillon pondéré de 37 686 femmes. Une analyse de régression logistique binaire
a permis d’identifier les facteurs prédictifs de ces intervalles courts. Plus de 40 % des femmes ont connu un intervalle
court entre leurs naissances au cours de ces années. Les principaux facteurs prédictifs incluent 1’age, les soins prénatals,
le niveau de vie du ménage, le nombre idéal d’enfants, la situation matrimoniale, I’exposition aux médias, la religion,
la survie de I’enfant né précédemment, I’année de 1’enquéte, le lieu de résidence et la région. L’amélioration des
services de planification familiale et la mise en place de campagnes de sensibilisation ciblées, notamment dans les
régions Afar et Somali, sont essentielles pour promouvoir un espacement optimal des naissances en Ethiopie. (Afr J
Reprod Health 2026; 30 [6]: 88-104).

Mots-clés: intervalle entre les naissances, intervalle court entre les naissances, age de procréer, régression binaire,
Ethiopie

Introduction year, around 2.6 million babies are stillbirths?, with

sub-Saharan Africa responsible for 67% of these
Short birth intervals are associated with a higher ~ deaths universally.>* In 2017, the maternal
risk of adverse health outcomes for both mothers  mortality rate in sub-Saharan Africa was 542 deaths
and children in diverse countries worldwide.* Each ~ per 100,000 live births, representing almost two-
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thirds of all maternal deaths all over the world.>®
The region remains among the highest in the world
for maternal and infant mortality rates.” The
Sustainable Development Goals (SDGs) highlight
the critical need to reduce maternal and child
mortality, alongside the implementation of targeted
approaches to achieve these objectives.®!
Nonetheless, maternal mortality rates in this region
surpass the target set by Goal 3, Target 3.1 of the
Sustainable Development Goals (SDGs), which
aims for fewer than 70 deaths per 100,000 live
births by 2030.6 To minimise the risk of negative
maternal and child health outcomes, the World
Health Organization (WHO) advises upholding an
inter-birth interval of at least 33 months between
successive live births.*2!® Adequate spacing allows
women to recover physically and psychologically
while mitigating risks such as nutritional depletion,
anaemia, pre-eclampsia, haemorrhage, low birth
weight, and developmental delays in children.418
Ethiopia faces a major challenge with adverse birth
outcomes, reporting nearly 412 maternal deaths per
100,000 live births. 2% Short birth intervals
increased from 11% in 2000 to 14% in 2019.%
Regardless of the government's efforts in
implementing programs intended at improving
reproductive health and reducing maternal and
neonatal mortality, including initiatives related to
reproductive, maternal, new-born, and child health
(RMNCH), challenges persist in Ethiopia.??

Trends across sub-Saharan Africa show
many women giving birth at intervals of less than
24 months, with notable variation between
countries—Ethiopia (24.9%), Nigeria (25%),
Rwanda (20%), and Uganda (25.9%).2%° Gaps
exist in understanding short birth interval trends
over time, particularly in Ethiopia, where studies
often lack nationally representative data or fail to
explore influencing factors comprehensively.

This study addresses these gaps by
analysing Demographic and Health Survey (DHS)
data to assess prevalence, trends, and determinants
of short birth intervals among women of
reproductive age.This paper is based on the Socio-
Ecological Model (SEM) developed by Urie
Bronfenbrenner in the 1980s.2 The model
examines  interactions among individual,
interpersonal, community, societal, and
environmental factors that affect health and
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behaviour.?” The significance of the socio-
ecological model in this study lies in its ability to

clarify the complex interactions between
individuals and their environments that influence
health outcomes and behaviours. The elements of
the socio-ecological theory utilised in this study
incorporate factors at both the individual and
community levels that affect health behaviour.
Findings will provide insights for targeted
interventions and inform policymakers to improve
maternal and child health outcomes. The study
aimed to examine the prevalence, trends, and
determinants of short birth intervals among women
of reproductive age in Ethiopia.

Methods
Data source

The data for this study was obtained from the
Ethiopia Demographic and Health Surveys (EDHS)
conducted in 2000, 2005, 2011, and 2016. The
initial survey was the 2000 EDHS, followed by the
second survey in 2005, the third in 2011, and the
fourth in 2016, which represents the most recent
nationally representative Demographic and Health
Survey in the country.?%.2 These datasets were
pooled to examine the determinants of short birth
intervals among women of reproductive age in
Ethiopia. This paper utilised the birth recode dataset
(BR file), which includes one record for each child
born to women who participated in the survey
interviews within the five years preceding the
study. The selection was also impacted by the
availability of data from 2000 to 2016. The analysis
comprised women aged 15 to 49 years at the time
of the survey who had experienced non-first births
in Ethiopia. Women who had never given birth, had
only one child, or did not meet this criterion were
excluded from the analysis.

Sampling techniques

The survey employed a two-stage stratified cluster
sampling method. In the first stage, Enumeration
Areas (EAs) are typically taken from the census
records. In the second stage, a sample of households
is selected from an updated list within each chosen
EA. The complete EDHS report provides a
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comprehensive description of the
procedure.?

sampling

Study variables
Outcome variable

The outcome variable for this study is birth interval
(BI), which is categorised into two groups and
coded as a binary variable. In this analysis, birth
intervals are classified as follows: 0 = Not short, 1
= Short. In this study, short birth spacing was
operationalised as an inter-birth/ pregnancy spacing
of less than 33 months between two consecutive
live births.

Explanatory variables

The study incorporated fourteen explanatory
variables. These variables were age, antenatal care,
contraceptives use, education, employment status,
household wealth, ideal number of children, marital
status, media exposure, place of residence, region,
sex of the preceding birth, and survival of the
preceding birth. A brief overview of these variables
is presented in Table 1. Furthermore, these
variables were selected due to their previously
established statistically significant correlation with
short birth intervals in earlier studies.?®303!

Analytical methods

Data analysis was conducted using Stata version
16.2 The univariate analysis displayed the
percentage distribution of background
characteristics, while bivariate analysis with a chi-
square test was employed to determine the
relationship  between the dependent and
independent variables. Furthermore, at the
multivariate level, the study used binary logistic
regression to control for confounding variables in
the study. Additionally, the level of significance
was established using a 95% confidence interval
(CI) with a significance level set at 5%. To address
the potential effects of under- or oversampling, the
data was weighted during the analysis.

Binary logistic regression

The study employed binary logistic regression
analysis to determine the factors that predict short

Short birth intervals in Ethiopia

birth intervals among women of reproductive age.
This statistical approach is especially useful for
exploring the relationship between a binary
outcome, like the incidence of short birth intervals,
and multiple independent variables. The model is
represented as:

Logit (P) =By + 1 X1+ Bo + ... T B Xy + €5

In the framework of binary logistic
regression, p denotes the probability of a short birth
interval, while X; ......., X, are independent
variables. The intercept, indicated by g,, reflects
the log-odds of having a short birth interval when
all predictor variables are equal to zero. The
coefficients ;1,8 ......... fx correspond to each
independent variable. Furthermore, e;; represents
the error term related with individual observations,
accounting for the variability that the model does
not explain.

Ethical consideration

The DHS is managed by ICF and to obtain the data
from the website, a written request was submitted
to Measure DHS, and consent to use the data for this
survey was allowed upon approval of the request.
The study further used publicly available datasets
that are completely unspecified and do not include
any identifying data relating to those who
contributed. The data can only be utilised for the
registered  project.  Additional information
regarding the ethical procedures from the DHS is
available here:
https://dhsprogram.com/methodology/Protecting-
thePrivacy-of-DHS SurveyRespondents.cfm.

Results

Socio-demographic characteristics of study
participants

Table 2 presents the socio-demographic
characteristics of the study participants from 2000
to 2016, revealing consistent trends alongside
gradual shifts. Between 2000 and 2011, women
aged 20-29 formed the largest proportion of
respondents, accounting for 42.9%; however, by
2016, the dominant age group shifted to women
aged 30-39 who made up 46.4%.
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Table 1: Description of the study variables

Short birth intervals in Ethiopia

Variable name

Variable description

Variable code

Age

Antenatal care
Contraceptives use

Education

Employment Status

Household wealth

Ideal number of
children

Marital status

Media exposure
Place of residence

Region

Sex of the preceding
birth

Survival of the
preceding birth

Mother’s age at birth

Number of antenatal visits during pregnancy
Contraceptive use and intention

Highest educational level

Respondent’s occupation

Wealth index of respondents

Respondent’s ideal number of children

Respondent’s current marital status

Respondent’s media knowledge
Respondent's type of place of residence

Respondent’s region of residence

Respondent’s sex of the preceding birth

Respondent’s child survival status

1=15-19
2=20-39
3=230-39
4=40-49

0= Not attended
1 = Attended

0= Not using

1= Using

0= No education
1= Primary

2= Secondary
3=Higher

0= Not employed
1= Employed
0= Poor

1= Average
2=Rich

N R ©

a b ow

U WNELO
(L L T | I T
+

Not married
1= Married

2= Cohabiting
0= No

1=Yes

1= Urban

2= Rural
1=Tigray
2=Afar
3=Amhara
4=0romia

5= Somali
6=Benishangul-
Gumuz
7=SNNPR

8= Gambela
9=Harari
10=Addis Ababa and
11=Dire Dawa
1= Male

2 = Female

1 = Not alive

2 = Alive
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Table 2: Socio-demographic characteristics of study participants

Variable 2000 2005 2011 2016

n % n % n % n %
Age groups
15-19 92 09 144 1.6 98 1.0 43 0.5
20-29 4254 429 4002 434 4401 45.8 3800 424
30-39 4183 422 3930 42.6 4052 422 4150 46.4
40-49 1380 139 1150 125 1048 10.9 960 10.7
Antenatal care
Not attended 8216 82.9 7589 823 6996 72.9 5326 59.5
Attended 1693 17.1 1638 17.8 2603 27.1 3627 40.5
Contraceptive use
Not using 9162 925 8133 88.2 7388 77.0 6272 70.1
Using 747 75 1093 118 2210 23.0 2681 29.9
Educational level
No education 8272 835 7459 80.8 7100 74.0 6619 73.9
Primary 1259 12.7 1462 1538 2310 24.1 1961 21.9
Secondary 366 3.7 277 3.0 117 1.2 246 2.7
Higher 11 01 29 0.3 72 0.8 127 1.4
Employment status
Not employed 3630 36.6 6530 70.8 4467 46.5 4924 55.0
Employed 6279 634 2697 29.2 5132 53.5 4029 45.0
Household wealth
Poor 4403 44.4 4035 43.7 4442 46.3 4342 48.5
Average 2097 21.2 2070 224 2028 21.1 1896 21.2
Rich 3408 344 3122 338 3129 32.6 2715 30.3
Ideal number of children
0 1831 185 2289 2438 2382 24.8 2210 24.7
1 35 04 20 0.2 31 0.3 29 0.3
2 270 2.7 264 2.9 269 2.8 263 29
3 315 32 265 2.9 327 3.4 282 3.1
4 1956 19.7 1966 21.3 2359 24.6 1923 215
5+ 5501 555 4422 47.9 4231 44.1 4246 47.4
Marital status
Not married 675 6.8 419 4.5 596 6.2 336 3.8
Married 9171 926 8719 945 8520 88.8 8529 95.3
Cohabiting 63 06 89 1.0 483 5.0 88 1.0
Media exposure
No 9903 99.9 9215 99.9 9566 99.7 8900 99.4
Yes 5 01 11 0.1 32 0.3 53 0.6
Religion
Orthodox 4861 49.1 3761 40.8 3552 37.0 2965 33.1
Catholic 63 06 104 1.1 93 1.0 75 0.8
Protestant 1597 16.1 1868 20.2 2257 235 1877 21.0
Muslim 3016 304 3258 353 3467 36.1 3818 42.6
Traditional 351 35 153 1.7 95 1.0 122 1.4
Other 20 02 83 0.9 135 1.4 96 1.1
Sex of preceding birth
Male 5163 52.1 4712 51.1 4920 51.3 4613 51.5
Female 4745 479 4515 48.9 4679 48.7 4340 48.5

African Journal of Reproductive Health March 2026; 30(6):92



Malatji Short birth intervals in Ethiopia
Survival of preceding birth
Not alive 1870 189 1214 132 986 10.3 645 7.2
Alive 8038 81.1 8013 86.9 8613 89.7 8307 92.8
Place of residence
Urban 921 93 551 6.0 1058 11.0 802 9.0
Rural 8987 90.7 8675 94.0 8541 89.0 8151 91.0
Region
Tigray 656 6.6 578 6.3 599 6.2 542 6.1
Afar 95 10 87 0.9 98 1.0 89 1.0
Ambhara 2614 264 2109 229 2110 22.0 1681 18.8
Oromia 4047 40.8 3719 40.3 4093 42.6 4007 44.8
Somali 120 12 402 4.4 319 3.3 441 4.9
Benishangul 96 10 83 0.9 112 1.2 100 11
SNNPR 2099 212 2093 227 2070 21.6 1885 16.0
Gambela 21 02 25 0.3 29 0.3 20 0.2
Harari 19 0.2 16 0.2 22 0.2 20 0.2
Addis Ababa 112 11 86 0.9 117 1.2 135 15
Dire Dawa 30 03 28 0.3 29 0.3 34 0.4
Total 9908 100 9226 100 9599 100 8953 100

Antenatal care coverage improved steadily,  Orthodox women representing the majority in 2000

increasing from 17.1% in 2000 to 40.5% in 2016,
though the overall utilization remained relatively
low. A similar trend was observed in contraceptive
use, which rose from 7.5% to 29.9% over the same
period, indicating gradual uptake but continued
high rates of non-use. Moreover, educational
attainment showed only slight improvement, with
over 70% of women still reporting no formal
education in each survey year, while access to
higher education remained minimal, peaking at just
1.4% in 2016. Likewise, employment rates
fluctuated, reaching a high of 70.8% in 2005 before
declining to 45% in 2016. Furthermore, the
majority of respondents consistently came from
poor households, underscoring a persistent skew in
wealth  distribution.  Interestingly,  fertility
preferences reflected a strong inclination toward
larger families, with most women in all four years
expressing a desire for five or more children.
Meanwhile, the proportion of women preferring to
remain childless remained steady, accounting for
nearly a quarter of respondents in the latter surveys.

The table also highlights patterns related
to marital status, religion, media exposure, and
geographic distribution. Marriage remained the
overwhelmingly dominant marital status across all
years, consistently accounting for over 88% of
respondents, while cohabitation remained minimal.
Additionally, religion evolved over time, with

(49.1%), though by 2016, Muslims had become the
largest group at 42.6%. Media exposure showed
only gradual progress, increasing from 0.1% in
2000 to just 0.6% in 2016, indicating very limited
access to mass communication. Further to that, the
sex of the previous birth was fairly balanced but
leaned slightly toward male births across all years.
Child survival improved steadily, with 81.1% of
preceding births alive in 2000 and 92.8% by 2016.
On the other hand, the vast majority of participants
consistently resided in rural areas, with rural
residency exceeding 89% throughout the study
period. Regionally, the highest proportion of
respondents came from Oromia each year; rising
from 40.8% in 2000 to 44.8% in 2016, followed by
Amhara and SNNPR regions, while areas such as
Harari, Gambela, and Dire Dawa remained the least
represented.

Prevalence and trends of short birth intervals

The trends of short birth intervals (SBI) across
various years in Ethiopia are displayed in Figure 1.
The graph shows significant differences in the last
year (2016), while the trend in the first two years
remained nearly identical at approximately 48%.
The highest percentages were recorded in 2000 and
2005, at 47.9% and 48.0%, respectively, followed
by a decline to 47.3% in 2011 and further down to
45.7% in 2016.
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Figure 1: Prevalence of short birth intervals by year of survey

Table 3: Prevalence of short birth intervals among women of reproductive age in Ethiopia, 2000-2016

Variable 2000 2005 2011 2016
% Cl % Cl % Cl % Cl

Age groups el foleal foleal ool

15-19 749 [59.8-85.7] 75.1 [62.7-84.4] 63.9 [49.9-75.8] 83.2 [65.0-93.0]
20-29 56.3 [53.5-59.0]1 54.0 [51.4-56.6] 53.2 [50.3-56.0] 52.4 [48.6-56.1]
30-39 42.6 [40.5-44.7] 446 [42.1-47.0] 441 [41.2-470] 41.6 [38.4-44.8]
40-49 36.2 [32.6-40.1] 35.3 [31.2-39.7] 34.0 [29.8-38.4] 35.6 [30.5-41.0]
Antenatal care Fkk Frk Frk Frk

Not attended 49.0 [47.0-51.0] 50.1 [48.0-52.2] b52.1 [49.8-54.4] 52.4 [49.0-55.7]
Attended 42.4 [38.8-46.0] 38.2 [35.2-41.4] 345 [31.7-37.5] 35.9 [33.0-38.9]
Contraceptive use Fhx fale faie

Not using 47.8 [45.8-49.7] 48.7 [46.6-50.8] 48.1 [45.7-50.5] 49.1 [45.9-52.3]
Using 49.3 [43.7-54.9] 425 [38.9-46.3] 44.8 [41.2-485] 37.8 [34.1-41.6]
Educational level fale Fhx Fhx

No education 472 [45.2-49.1] 47.8 [45.7-49.8] 49.0 [46.6-51.5] 47.2 [43.9-50.5]
Primary 51.7 [47.1-56.3] 50.6 [46.3-54.9] 43.7 [40.4-47.1] 432 [39.0-47.5]
Secondary 51.7 [43.5-59.9] 42.4 [35.3-49.7] 24.1 [14.2-37.8] 30.4 [23.6-38.2]
Higher 34.1 [16.7-57.3] 239 [10.7-45.3] 325 [19.3-49.3] 35.6 [24.0-49.2]
Employment status el ool ookl ookl

Not employed 52.2 [49.1-55.2] 49.8 [47.5-52.1] 49.9 [47.0-52.8] 49.3 [46.1-52.4]
Employed 454 [43.4-474] 435 [40.8-46.3] 451 [42.5-47.8] 41.4 [37.4-45.4]
Household wealth faleie faleie faleie

Poor 46.4 [44.1-48.7] 495 [46.7-52.2] 489 [46.2-51.6] 50.6 [47.3-53.8]
Average 51.3 [47.9-54.7] 47.3 [43.8-50.9] 46.3 [42.5-50.3] 46.3 [41.0-51.7]
Rich 47.7 [44.5-50.8] 46.5 [44.0-49.0] 45.7 [42.0-49.5] 37.5 [33.6-41.5]
Ideal number of children Hhk falei falei *hx

0 475 [43.4-51.7] 50.1 [46.9-53.3] 49.6 [46.1-53.1] 51.4 [46.2-56.6]
1 56.0 [39.9-71.0] 75.6 [39.7-93.6] 449 [19.0-73.9] 44.2 [24.6-65.8]
2 45.6 [36.9-54.6] 46.8 [38.1-55.6] 31.3 [23.6-40.1] 40.8 [31.5-50.8]
3 41.3 [31.6-51.7] 485 [41.0-56.1] 34.7 [27.4-42.8] 31.1 [22.7-41.1]
4 46.1 [42.6-49.6] 44.1 [40.8-47.4] 434 [39.4-47.6] 38.9 [35.1-42.9]

5+ 49.1 [46.8-51.3] 485 [45.6-51.4] 502 [47.2-53.2] 47.1 [43.9-50.3]
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*k* *k*k

marital status

Not married 30.7 [25.6-36.3] 35.8
Married 49.3 [47.4-51.2] 48.6
Cohabiting 24.7 [15.6-36.8] 43.2
Media exposure falele il
No 47.9 [46.0-49.8] 48.0
Yes 8.7 [1.3-41.4] 8.4
Religion falele faleie
Orthodox 435 [41.0-46.0] 40.7
Catholic 46.4 [30.8-62.8] 54.3
Protestant 50.4 [46.5-54.3] 50.8
Muslim 53.3 [49.5-56.9] 5438
Traditional 50.3 [44.2-56.3] 47.2
Other 63.6 [40.0-82.1] 414
Sex of preceding birth

Male 475 [45.3-49.8] 48.0
Female 48.3 [45.9-50.6] 47.9
Survival of preceding birth ~ *** Fhx
Not alive 59.8 [56.3-63.2] 64.8
Alive 451 [43.1-47.1] 454
Place of residence falaled falaled
Urban 42,9 [36.2-49.9] 40.2
Rural 48.4 [46.5-50.3] 48.5
Region ikl il
Tigray 439 [39.9-48.1] 43.0
Afar 525 [46.8-58.2] 58.7
Ambhara 374 [34.1-40.8] 36.0
Oromia 54.8 [51.8-57.8] 555
Somali 58.0 [53.3-62.6] 57.1
Benishangul 456 [39.0-52.4] 529
SNNPR 48.7 [45.8-51.6] 46.4
Gambela 26.6 [20.8-33.3] 34.1
Harari 57.2 [49.9-64.3] 53.6
Addis Ababa 36.7 [31.0-42.7] 311
Dire Dawa 55.4 [49.2-61.5] 54.9
Total 47.9 [46.0-49.8] 48.0

*k*k *k*k

[20.2-42.9] 312 [25.4-37.7] 359 [28.0-44.7]
[46.7-50.6] 48.3 [46.0-50.6] 46.0 [42.9-49.1]
[30.6-56.7] 49.7 [42.5-56.9] 565 [38.2-73.2]
*k*k
[46.1-49.9] 47.4 [45.2-496] 458 [42.8-48.8]
[2.3-26.4] 299 [14.4-51.8] 338 [22.3-47.7]
[38.4-43.0] 37.6 [34.4-409] 323 [28.9-36.0]
[38.9-68.9] 465 [35.7-57.7] 45.8 [34.1-58.0]
[47.0-545] 505 [46.8-54.2] 465 [42.3-50.8]
[51.5-58.0] 55.1 [52.2-58.0] 55.2 [50.6-59.7]
[37.7-56.9] 535 [40.8-65.8] 57.6 [38.1-74.9]
[28.1-56.2] 46.3 [35.9-57.0] 513 [39.7-62.7]
[45.6-50.4] 47.0 [44.6-495] 459 [42.5-49.3]
[45.6-50.3] 47.6 [44.8-50.5] 455 [42.0-49.1]
*k*k *k*k
[60.9-68.5] 60.0 [55.3-64.5] 64.8 [58.1-70.9]
[435-47.4] 459 [435-483] 442 [41.1-47.4]
[35.4-45.3] 35.3 [30.2-40.9] 31.0 [24.6-38.1]
[46.5-50.4] 48.8 [46.6-51.1] 47.2 [44.0-50.3]
[38.6-47.5] 39.7 [35.8-43.7] 326 [28.3-37.4]
[49.6-67.4] 54.7 [49.5-59.9] 63.4 [58.6-67.9]
[33.0-39.1] 34.6 [31.0-38.3] 27.1 [23.4-312]
[52.4-58.6] 54.8 [51.6-58.0] 519 [46.9-57.0]
[50.3-63.7] 649 [61.0-68.6] 732 [70.1-76.0]
[47.5-58.3] 50.0 [45.3-54.6] 50.7 [45.5-55.9]
[43.3-49.5] 46.0 [42.1-50.0] 46.7 [42.6-50.8]
[28.2-40.6] 35.4 [31.4-39.6] 37.0 [31.5-43.0]
[47.6-59.6] 55.2 [49.1-61.2] 50.0 [43.8-56.1]
[24.6-385] 21.3 [14.4-30.2] 26.0 [20.2-32.8]
[47.6-62.1] 495 [42.6-56.4] 50.9 [46.1-55.7]
[46.1-49.9] 47.3 [45.1-495] 45.7 [42.7-48.7]

Note: *** = P<0.001; Cl: Confidence Interval
Determinants of short birth intervals

Although there is a slight reduction in these figures
over the years, the data still indicates that the
prevalence of short birth intervals remains
significantly high in the country.Own computations
from the Ethiopian 2000, 2005, 2011 and 2016
DHS.Table 3 presents the pooled prevalence and

trends of short birth intervals (SBI) among women
of reproductive age in Ethiopia across four survey

years  (2000-2016). Over time, several
sociodemographic  and  reproductive  health
variables  showed  statistically  significant

associations with SBI. In 2000, factors such as age,
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ANC, employment status, ideal number of children,
marital status, media exposure, religion, survival of
the preceding birth, residence, and region were
significant.

By 2005, contraceptive use, educational
status, and household wealth emerged as additional
correlates, a pattern that remained largely consistent
through 2016. Notably, younger women
consistently showed the highest prevalence of SBI:
in 2000, women aged 15-19 had a prevalence of
74.9% (95% CI: 59.8-85.7), which rose to 83.2%
(95% CI: 65.0-93.0) by 2016, far exceeding older
age groups. ANC utilization, contraceptive use, and
education demonstrated strong inverse
relationships with SBI across all years. For
example, in 2016, SBI prevalence among women
who did not attend ANC was 52.4% (95% CI: 49.0—
55.7), compared to 35.9% (95% CI: 33.0-38.9) for
those who did. Similarly, women using
contraceptives had a lower SBI prevalence of
37.8% (95% ClI: 34.1-41.6) versus 49.1% (95% ClI:
45.9-52.3) among non-users.  Educational
disparities were also noticeable; in 2016, women
with no formal education had a SBI prevalence of
47.2% (95% CI: 43.9-50.5), whereas those with
secondary and higher education had significantly
lower rates at 30.4% (95% CI: 23.6-38.2) and
35.6% (95% CI: 24.0-49.2), respectively.
Moreover, SBI was consistently higher among
unemployed women than employed women across
all survey years, with gaps ranging from about 4%
to 8%. Wealth also played a role, with the poorest
women demonstrating a 50.6% prevalence (95%
Cl: 47.3-53.8) compared to 37.5% (95% ClI: 33.6—
41.5) among the wealthiest.Furthermore, across all
years, married and cohabiting women consistently
reported higher SBI prevalence than unmarried
women, with cohabiting women showing 56.5%
(95% ClI: 38.2-73.2) in 2016.

Interestingly, the desire for fewer children
did not always correspond with longer birth
intervals; in 2005, women preferring one child had
the highest SBI prevalence at 75.6% (95% CI:
39.7-93.6). Additionally, media exposure appeared
protective; SBI prevalence among exposed women
was as low as 8.4% (95% CI: 2.3-26.4) in 2005,
compared to 48.0% (95% CI: 46.1-49.9) in those
without exposure. Religion also influenced
outcomes, with Muslim and Traditionalist women
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showing higher SBI prevalence than Orthodox
women throughout the years. Moreover, the
prevalence of SBI also varied slightly by the sex of
the preceding child, with women having female
children showing a marginally higher SBI in 2000
(48.3%, 95% CI: 45.9-50.6) and 2011 (47.6%, 95%
ClI: 44.8-50.5), while those with male children had
higher SBI in 2005 (48.0%, 95% CI: 45.6-50.4) and
2016 (45.9%, 95% CI: 42.5-49.3). Further to that,
survival of the preceding child strongly influenced
SBI rates; women whose children had died
consistently displayed much higher SBI prevalence,
such as 59.8% (95% CI: 56.3-63.2) in 2000 and
64.8% (95% CI: 58.1-70.9) in 2016, compared to
women with surviving children (e.g., 45.1%, 95%
Cl: 43.1-47.1 in 2000). Residence also played a
role, with rural women showing higher SBI
prevalence than urban women across all years, for
example, 48.4% (95% CI: 46.5-50.3) versus 42.9%
(95% CI: 36.2-49.9) in 2000 and 47.2% (95% CI:
44.0-50.3) versus 31.0% (95% CI: 24.6-38.1) in
2016. Lastly, regional disparities were significant
and persistent, with Somali and Afar regions
consistently having the highest SBI prevalence,
peaking in Somali at 73.2% (95% CI: 70.1-76.0) in
2016, while Addis Ababa had the lowest rates,
declining to 26.0% (95% ClI: 20.2-32.8) by 2016.

Table 4 presents a binary logistic
regression analysis of short birth intervals among
women of reproductive age. The findings showed
that women aged 15-19 years were significantly
more likely to have short birth intervals, with an
odds ratio (AOR) of 2.75 (Cl: [2.12, 3.56]),
compared to the reference group of women aged
20-29 years. In contrast, women aged 30-39 years
and 40-49 years had lower odds of experiencing
short birth intervals, with AORs of 0.66 (CI: [0.63,
0.69]) and 0.47 (CIl: [0.44, 0.51]), respectively.
Additionally, women who attended antenatal care
were less likely to have short birth intervals (AOR
= 0.64; CI: [0.61, 0.68]) than those who did not,
while those with average household wealth also
showed a slight reduction in likelihood (AOR =
0.93; CI: [0.87, 0.99]). Regarding the ideal number
of children, having two (AOR = 0.71; CI: [0.62,
0.83]), three (AOR =0.71; CI: [0.62, 0.82]), or four
children (AOR = 0.78; CI: [0.72, 0.84])
significantly decreases the odds of short birth
intervals.
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Table 4: Pooled binary logistic regression of the determinants of short birth spacing among women of reproductive
age in Ethiopia

Birth interval AOR Std. Err. P>t 959% ClI
Age groups

15-19 2.75 0.36 0.000 [2.12-3.56]
20-29® 1

30-39 0.66 0.02 0.000 [0.63-0.69]
40-49 0.47 0.02 0.000 [0.44-0.51]
Antenatal care

Not attended® 1

Attended 0.6 0.02 0.000 [0.61-0.68]
Contraceptive Use

Not using® 1

Using 0.96 0.03 0.263 [0.90-1.03]
Education

No education® 1

Primary 0.97 0.03 0.385 [0.91-1.04]
Secondary 1.04 0.07 0.531 [0.91-1.19]
Higher 1.16 0.15 0.253 [0.90-1.50]
Employment status

Not employed® 1

Employed 0.97 0.02 0.207 [0.92-1.02]
Household wealth

Poor® 1

Average 0.93 0.03 0.021 [0.87-0.99]
Rich 0.99 0.03 0.703 [0.93-1.05]
Ideal number of children

0® 1

1 1.42 0.28 0.082 [0.96-2.10]
2 0.71 0.05 0.000 [0.62-0.83]
3 0.71 0.05 0.000 [0.62-0.82]
4 0.78 0.03 0.000 [0.72-0.84]
5+ 0.96 0.03 0.122 [0.90-1.01]
Marital status

Not married® 1

Married 1.51 0.08 0.000 [1.37-1.67]
Cohabiting 1.49 0.14 0.000 [1.24-1.80]
Media exposure

No® 1

Yes 0.66 0.14 0.049 [0.44-1.00]
Religion

Orthodox 0.78 0.03 0.000 [0.72-0.84]
Catholic 1.03 0.13 0.828 [0.80-1.33]
Protestant 0.94 0.04 0.175 [0.87-1.03]
Muslim® 1

Traditional 0.90 0.08 0.221 [0.75-1.07]
Other 0.88 0.11 0.325 [0.69-1.13]
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Birth interval AOR Std. Err. P>t 95% ClI
Sex of the preceding birth
Male® 1
Female 1.01 0.02 0.622 [0.97-1.06]
Survival of the preceding birth
Not alive 2.10 0.07 0.000 [1.96-2.25]
Alive® 1
Year of survey
2000 0.87 0.03 0.000 [0.81-0.93]
2005 0.88 0.03 0.000 [0.82-0.94]
2011 0.90 0.03 0.001 [0.84-0.95]
2016® 1
Place of residence
Urban® 1
Rural 1.25 0.06 0.000 [1.14-1.37]
Region
Tigray® 1
Afar 1.32 0.08 0.000 [1.16-1.49]
Amhara 0.70 0.03 0.000 [0.63-0.77]
Oromia 1.30 0.07 0.000 [1.18-1.44]
Somali 1.90 0.12 0.000 [1.68-2.15]
Benishangul 1.07 0.06 0.225 [0.96-1.20]
SNNPR 1.05 0.06 0.345 [0.95-1.17]
Gambela 0.63 0.04 0.000 [0.55-0.72]
Harari 1.33 0.09 0.000 [1.16-1.53]
Addis Ababa 0.90 0.08 0.264 [0.76-1.08]
Dire Dawa 1.41 0.1 0.000 [1.22-1.62]

Note: ® =reference category; CI; confidence interval; AOR; adjusted odds ratio

Conversely, married women (AOR = 1.51; CI:
[1.37, 1.67]) and cohabiting women (AOR = 1.49;
Cl: [1.24, 1.80]) were more likely to experience
short birth intervals than their unmarried
counterparts. Media exposure was associated with
lower odds of short birth intervals (AOR = 0.66; CI:
[0.44, 1]), while Orthodox individuals also showed
reduced odds (AOR = 0.78; CI: [0.72, 0.84]).
Notably, women whose preceding child did not
survive had significantly higher odds of
experiencing short birth intervals (AOR = 2.10; CI:
[1.96, 2.25]). The analysis also indicated that from
the years 2000 to 2011, there were significant
reductions in the odds of short birth intervals across
all years studied compared to the reference year
2016, with rural residents showing higher odds
(AOR = 1.25; Cl: [1.14, 1.37]) compared to urban
residents. Regionally, areas such as Afar (AOR =
1.32), Somali (AOR = 1.90), and Dire Dawa (AOR

= 1.41) displayed significantly increased odds of
short birth intervals compared to the reference
region Tigray.

Discussion

This study assessed the prevalence, trends, and
determinants of short birth intervals (SBI) among
women of reproductive age in Ethiopia. The
findings revealed that SBI remains consistently
high across survey years (2000, 2005, 2011, and
2016), with Ethiopia showing a higher prevalence
compared to neighbouring countries such as
Uganda (13.4%), Rwanda (20%), and Cameroon
(21.3%).2*2*  Within Ethiopia, SBI rates ranged
from 43.4% to 46%, highlighting a persistent public
health challenge. 3% Limited availability and use
of family planning services have been identified as
major contributors to the high prevalence of SBI in
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African countries.'**® The study identified
significant correlations between various factors
such as age, antenatal care, contraceptive use,
education level, employment status, household
wealth, ideal number of children, marital status,
media exposure, place of residence, region,
religion, and the survival of the preceding birth.
These factors have persistently impacted short birth
intervals over the years. The results indicated that
in 2000, 2005, 2011 and 2016, women aged 15-19
were more likely to experience short birth intervals.
Younger women have less capacity for making
independent decisions about their reproductive
goals compared to their older counterparts.
Additionally, fertility typically declines with age,
and older women may have already completed their
preferred family sizes.?® The results align with
research conducted in Bangladesh, the Democratic
Republic of Congo, and Uganda, which
demonstrated that younger women are more prone
to having short birth intervals compared to older
women.2*243" However, these findings contradict
studies conducted in Irag, where younger women
were associated with longer birth intervals.®® In
2000, 2005, 2011 and 2016, women who did not
attend the required antenatal visits had higher odds
of short birth intervals. This may stem from
insufficient information on family planning and
health education provided during antenatal care
visits, together with limited access to healthcare
facilities.®® This is in line with previous studies that
found that mothers who missed antenatal visits
during their previous pregnancies were more likely
to practice short birth intervals.*®4> Moreover, the
study revealed that in 2005, 2011 and 2016, women
who were not using contraceptives were more likely
to have short birth intervals compared to their
counterparts who uses them. This can be ascribed to
the conflict women face from their partners
concerning birth control, as well as the impact of
religious and cultural beliefs and uncertainties
about the side effects of contraceptives.”’ This
finding is supported by previous studies that
demonstrated that the lack of contraceptive use
increases the likelihood of experiencing short birth
intervals.2*3

The study's findings indicated that in 2005,
2011 and 2016, women with no education or only
primary education were more likely to experience

Short birth intervals in Ethiopia

short birth intervals. This occurs because less
educated women may lack knowledge or be
misinformed about the wvarious contraceptive
options, leading to unplanned pregnancies and
poorly spaced births.* This finding was observed in
other studies.’*** Additionally, in 2000, 2005, 2011
and 2016, unemployed women were more likely to
experience short birth intervals as compared to
employed women. This is because their reliance on
partners for financial support may diminish their
ability to make decisions about family planning,
resulting in increased rates of unintended
pregnancies and shorter intervals between births.*
This finding was comparable with a study
conducted by Shifti and colleagues®® which
revealed higher odds of short birth intervals among
unemployed women. The study further reported
that in 2005, 2011 and 2016, women from poor
households had higher odds of short birth intervals.
This can be attributed to the fact that women living
in communities with high poverty and low literacy
rates may face additional challenges in accessing
healthcare services.®® This aligns with findings
from similar studies that show a higher prevalence
of short birth intervals in low-income
households.4%

In 2000 and 2005, women who desired only
one child had greater odds of experiencing short
birth intervals compared to their counterparts. In
contrast, in 2011, women who preferred five or
more children were linked to shorter birth intervals.
Conversely, in 2016, women who indicated an ideal
number of zero children showed higher rates of
short birth intervals. Women who intended to have
no children or only one may face limited access to
effective contraceptive methods, increasing the risk
of unintended pregnancies and consequently
leading to shorter birth intervals.*” Moreover,
individuals who desire five or more children may
be influenced by cultural norms that favour larger
families, leading them to prioritise having several
children in rapid succession.* These findings were
detected in other studies.**®! The study's results
further indicated that in 2000 and 2005, married
women had a higher likelihood of experiencing
short birth intervals. However, in 2011 and 2016,
women who were cohabiting showed increased
rates of short birth intervals. This is because in
numerous cultures, there is significant pressure to
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have multiple children shortly after marriage as a
way to demonstrate fertility and they are less
inclined to use contraceptive methods.*®52 Also,
financial pressures may lead cohabiting women to
have children in quicker succession, as they might
view larger families as advantageous for sustenance
or work.>® This was validated by studies indicating
that married women have closely spaced births
compared to those who have never been married.?

Moreover, this study noted that in 2000,
2005, and 2016, women who lacked media
exposure were more likely to experience short birth
intervals compared to those who were exposed to
media. This could be explained by that women who
do not have access to media may struggle to obtain
information about family planning and the potential
health risks of short birth intervals; this dearth in
knowledge can result in unintended pregnancies
and closer intervals between births.*® This is
supported by previous research which found
women without media exposure being more likely
to have short birth intervals than those with media
exposure. >4 In 2000, 2005, 2011 and 2016, women
residing in rural areas were more likely to
experience short birth intervals as compared to
urban women. This is due to rural women often
having limited access to healthcare services, such
as family planning and prenatal care.? This aligns
with findings from similar studies that show a
higher prevalence of short birth intervals in rural
areas than urban regions.5®>” The study found that
in 2000, 2011, and 2016, women from the Somali
region were more likely to experience short birth
intervals compared to those from other regions. In
contrast, in 2005, women from Afar had higher
rates of short birth intervals than their counterparts.
This could be that women in the Somali region
encounter considerable obstacles in accessing
sufficient maternal healthcare; the health-seeking
behaviour and service utilization of the Somali
regional state are among the poorest health
indicators in the country.%® On the other hand, in
Afar, the majority of women do not use
contraceptives because they prioritise having more
children; it is common in the community for women
to have birth intervals of less than one year.%® These
findings are in line with previous studies that shown
higher odds of short birth intervals in both Afar and
Somali region.®>%°

Short birth intervals in Ethiopia

In 2000, the study revealed that women from other
religious groups were more likely to experience
short birth intervals. However, in 2005 and 2011,
Muslim women showed a higher likelihood of
having shorter birth spacing. By 2016, women from
traditional backgrounds were more likely to have
short birth intervals. This is because women from
other religions may place a high value on having
large families and see having children in close
succession as a way to build up family
connections.®! On the other hand, in Islam, this may
be attributed to the lack of contraceptive use among
Muslim followers.®? Conversely, Traditional beliefs
often emphasise the importance of having
large families.*® These results are consistent with
earlier research.?06283 |_astly, the study found that in
2000, 2005, 2011 and 2016, women whose children
had died had higher rates of short birth intervals as
compared to those whose children were alive. This
could be due to sociocultural influences and limited
access to contraceptive methods and also some
women may have a resilient urge to have another
child soon after losing one, seeking to fill the
emptiness left by their loss.®4%® This finding is
consistent with studies that revealed that mothers
who lost their last child were more likely to
experience short birth intervals compared to those
with living children,40.66.67

Policy implications

The study’s findings highlight several important
policy and practical implications. Addressing the
widespread occurrence of short birth intervals,
particularly among younger women and those with
limited  education, requires  strengthened
government policies to expand access to family
planning and reproductive health services, with a
focus on rural and underserved regions such as Afar
and Somali. It is essential to increase antenatal care
coverage and ensure compliance with the National
Antenatal Care Guideline, emphasizing regular
check-ups during pregnancy. Socioeconomic
empowerment initiatives, including poverty
reduction efforts and employment opportunities,
can help women make informed reproductive
choices. Public awareness campaigns should be
tailored to different cultural and religious contexts,
with engagement of community and religious
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leaders to foster acceptance of family planning
methods. Increasing media exposure and improving
educational opportunities for women will further
enhance awareness and uptake of reproductive
health services. Community-based outreach and
culturally sensitive interventions are crucial for
reducing regional disparities in birth spacing
practices. Aligning these strategies with the
national health agenda will strengthen progress
toward improved maternal and child health and
advance Ethiopia’s Sustainable Development Goals
for reproductive health.

Study strengths and limitations

A key strength of the study is its use of weighted
data from the EDHS, which ensures representation
at both national and regional levels. As a result, the
findings can be generalised to all women of
reproductive age in Ethiopia. This analysis offers a
clear and concise overview of factors influencing
the prevalence, trends, and determinants of short
birth intervals in the country. It serves as a valuable
resource for policymakers in developing targeted
interventions and allocating resources successfully.
Among the limitations is the cross-sectional nature
of the study which cannot measure causation
between the variables. Furthermore, there may have
been instances of under-reporting or over-reporting
of short or long birth intervals, which could
potentially interfere with the study's results.

Conclusion

The study has provided valuable perceptions
regarding the prevalence, trends and determinants
of short birth intervals among women of
reproductive age in Ethiopia to guide policy and
practice. Short birth intervals were more common
among women aged 15-19, women who did not
receive antenatal care, did not use contraceptives,
had no education or only primary education, were
unemployed, from poor households, had an ideal
number of children of 0, 1, or 5 or more, were
unmarried, had no media exposure, lived in rural
areas, were from the Afar and Somali regions,
identified as Muslim, Traditional, or other
religions, and whose preceding child did not
survive. Although the prevalence was stable from
2000 to 2005 and declined by 1% from 2005 to
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2016, it remains high. Binary logistic regression
identified age, marital status, survival status of
preceding birth, place of residence, and region as

significant  determinants.  Improving family
planning services, antenatal care, women's
education, media exposure, and addressing

socioeconomic inequalities, particularly in rural,
Afar, and Somali regions are essential to reduce
short birth intervals and improve maternal and child
health outcomes.
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