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Introduction

The birth interval is defined as the time interval between a 
live birth and the birth of the next child. The World Health 
Organization (WHO) recommends waiting at least 24 months 
before trying to conceive again. There is consistent evidence 
that a 2-year interval between births increases the chances of 
survival for newborns and children; on the contrary, new 
confirmation from WHO shows that 3–5 years is the best 
interval between births and can minimize the risk of adverse 
consequences for the mother, child, and neonatal period.1,2
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Abstract
Objectives: A short birth interval is a universal public health problem resulting in adverse maternal, neonatal, and child 
outcomes. Therefore, the aim of this study was to identify determinants of short birth interval among ever married 
reproductive age mothers who live in Jigjiga city administration, Eastern Ethiopia, 2020.
Methods: A community-based unmatched case–control study was used among 194 cases and 194 controls in Jigjiga city 
administration from September to December 2020. Cases were women with short birth interval (less than 3 years) and 
controls were women with optimum birth interval (3–5 years). Simple random sampling technique was employed to select 
cases and controls. Data were entered into Epi data version 4.2 and analysis with SPSS version 22. Binary logistic regression 
with 95% confidence interval at p < 0.05 is used to declare significantly associated predictors of short birth interval.
Result: This study reported that women who have not attended formal education (adjusted odds ratio = 5.28, 95% confidence 
interval: (2.25–12.36)), attended primary education (adjusted odds ratio = 2.79, 95% confidence interval: (1.46–5.34)), women 
who married to a polygamous husband (adjusted odds ratio = 3.69, 95% confidence interval: (1.80–7.58)), having a history of 
neonatal death (adjusted odds ratio = 2.15, 95% confidence interval: (1.07–4.32)), preceding child being female (adjusted odds 
ratio = 3.69, 95% confidence interval: (2.02–6.72)), and never used contraceptive methods (adjusted odds ratio = 3.69, 95% 
confidence interval: (2.02–6.72)) were identified as determinants of the short birth interval.
Conclusion: Short birth intervals were associated with educational level of the women, sex of the baby, husband marriage 
types, history of neonatal death, and contraceptive utilization. Strategy should be engaged to enhance women education, 
contraceptive uses, and to decrease neonatal death.
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There are four ways to determine the birth spacing or 
birth interval: the first method is the birth and birth interval 
of the live-born baby; the second method is the outcome 
interval, that is, the time interval between the result of this 
pregnancy and the result of the last pregnancy; the third 
method is the interval from birth to conception. This repre-
sents the time lapsed from the conception of the current 
pregnancy to a live child in the last pregnancy. The fourth 
method is the inter-pregnancy interval, that is, the time inter-
val between two consecutive pregnancies.2

Short birth spacing is a global health problem and it is 
a main hindrance to achieve the Sustainable Development 
Goal of eliminating preventable infant and maternal 
deaths.3 There are disreputable adverse outcomes for 
mothers, newborns, and child due to a short birth interval.4,5 
Likewise, adverse pregnancy outcomes associated with 
shorter pregnancy intervals can be explained by a variety 
of mechanisms, including hypothetical maternal malnutri-
tion (nutrition stress due to prolonged pregnancy and lac-
tation) and possible maternal folate deficiency, which 
means that a short birth interval will affect the recovery of 
women after pregnancy.6 Also women with short birth 
intervals experience increased likelihood of complica-
tions like pregnancy-induced hypertension,7 gestational 
diabetes,8 placenta abruption,9 anemia, obstructed labor, 
and uterine ruptures.10,11

Similarly, newborns and children born following short 
birth intervals are negatively impacted. As the interval 
between births gets shorter, the baby becomes weaker and 
withered.12,13 In addition, it has been found that babies born 
to mothers with shorter birth intervals are at high risk of 
small for gestational age,14,15 stillbirth,16 low birth weight,17 
preterm delivery,18,19 and birth defects.20,21

Global countries attempt to slow population growth, but it 
continues to grow rapidly. This is mainly due to the high 
birth rate and closely spaced births. Empirically, short birth 
intervals have had a great contribution to population growth, 
besides overwhelming countries’ growth efforts. In addition, 
there are several factors that contribute to high birth rates 
and short birth intervals at the individual, family, and com-
munity levels, such as illiteracy, early marriage, and lack of 
family planning methods. Ultimately, formulating an effec-
tive family planning strategy requires an understanding of 
reproductive patterns and behaviors to ensure optimum birth 
spacing.22

In Ethiopia, increasing the birth interval to at least 2 years 
reduced infant mortality by half.23 Over the last 20 years, 
there has been no substantial change in the median birth 
interval, whereas the average birth interval has grown 
slightly but steadily. According to the Ethiopian Demographic 
and Health Survey (EDHS), the median birth intervals were 
33.6, 33.8, 33.9, 34.5, and 35.8 months in 2000, 2005, 2011, 
2016, and 2019. The median birth interval varies by region in 
the most recent EDHS, ranging from 26.0 months in Somali 
to 48.6 months in Amhara.24,25

Although there have been studies on short birth interval in 
Ethiopia, most previous studies were cross sectional which 
may not show real associations and they did not compare cases 
with controls. The few case–control studies done in Ethiopia 
had small sample sizes, which can lead to statistical impreci-
sion. Furthermore, there is no available evidence of short birth 
interval in Somali regional. The aim of this study was to iden-
tify determinants of a short birth interval among ever married 
women live in Jigjiga city administration Eastern Ethiopia.

Methods and materials

The study was conducted in the Jigjiga city administration, the 
capital city of the Somali regional state, at the eastern Ethiopia 
from September to December 2020. The city is located at 
635 km away from Addis Ababa. The city has 21 urban kebe-
les. The population of Jigjiga town is estimated to be 250,000, 
from which 123,422 are males and 126,578 are females.26 
There is one referral hospital, one general hospital, three 
health centers, 20 health posts, and 20 private clinics.

Study design

A community-based unmatched case–control study was 
conducted.

Study population

The study population were ever married reproductive age 
women living in chosen kebeles in Jigjiga who have at least 
two consecutive live births, the last delivery being within the 
past 5 years prior to the survey.

Inclusion criteria

Controls: All women who gave a live birth within the last 
5 years prior to survey and who have history of optimum 
birth interval (have at least two live births with birth interval 
of 3–5 years between the latest two consecutive births).

Cases: All women who gave birth within the last 5 years 
and have at least two consecutive alive births with birth 
interval of less than 3 years between the latest two succes-
sive live births.

Exclusion criteria

Not remember date of birth for the last successive two 
live births with a child having no birth certificate or 
immunization card.

Unable to speak or unable to response and could not make 
logical judgment were excluded.

Women with intervening pregnancy loss or termination 
were excluded.
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Sample size determination

Sample size was determined using double population pro-
portion formula for unmatched case–control study using 
Open EPI INFO version 7 software. Among several expo-
sure variables, selection of the appropriate exposure varia-
bles in controls was done based on the main interest variables 
of cases of determinant for short birth interval. Consequently, 
the smallest detectable odds ratio (OR) of 1.8, a 5% level of 
precision, 95% confidence interval (CI), a power of 80%, 
and a one-to-one allocation ratio of optimum birth interval 
(controls) to short birth interval (cases) were supposed. In 
the control group, the proportion of women who did not 
attend antenatal care (ANC) prior to their last pregnancy was 
estimated to be 43%.27 A non-response rate of 5% was taken 
into consideration. Under the above assumptions, the sample 
size was 388 (sample size 194 for cases + 194 for controls).

Sampling techniques and procedure

Four urban kebeles were selected from 20 kebeles of the Jigjiga 
City administration by means of simple random sampling. 
Hence, a preliminary assessment of reproductive age women 
live in each selected kebele was conducted to identify house-
holds with cases and controls along with their corresponding 
household identification numbers. Using respective household 
identification number, frames of households containing study 
participants defined as cases and controls was prepared. Then 
sample size was proportionally distributed for each selected 
kebele depending on the number of cases and controls identified 
during preliminary study. Finally, cases and controls were care-
fully chosen using simple random sampling techniques from a 
frame containing the respective source of population. Whenever 
more than one eligible respondent was found in the same house-
hold, only one was included in the study by lottery method.

Data collection methods

The data were collected using pretested structured interviewer 
administered questionnaire that was modified after reviewing 
different literatures. The questionnaire was initially prepared in 
English and then translated to local language (Af-Somali) and 
back to English by experts to possess its uniformity. The data 
were collected by eight BSc female Midwifes who were fluent 
in local language and two MSc supervisors. Two days training 
was given for data collectors and supervisors on data collection 
procedures, interview techniques, and confidentiality of the 
information obtained from the study participants.

Variables
Dependent variables. Birth interval (short/optimal spacing)

Operational definition

Birth interval: It refers to the time interval from one 
child’s birth date until the next child’s birth date between 
two consecutive live births.

Short inter birth interval: It refers to less than 3 years’ 
birth interval between the latest consecutive live 
births.

Optimal birth interval: When the duration between two 
successive live births is 3–5 years.

Independent variables
•	 Socio-demographic factors such as age, ethnicity, 

religion, type of marriage, educational level of the 
mother, educational level of the husband, and occupa-
tional status of the husband;

•	 Obstetrics and birth history–related factors such as 
regularity of menstruation, ANC visited preceding 
last birth, place of delivery, postnatal complication, 
history of infertility, had history of neonatal death, sex 
of preceding child, and husband perception regarding 
birth spacing.

•	 Contraceptive and breast feeding–related factors like 
preceding to last child was exclusive breast feeding 
(EBF), during preceding to last birth breast feeding 
(BF), ever used contraceptive, using family planning 
(FP) is important for birth spacing, and husband per-
ception on FP.

Data quality controls. Data quality was ensured during 
tool development, collection, and analysis. To ensure quality, 
questionnaire initially drafts in English language and then 
translated to local language. Before actual data collection 
began, training was given for data collectors and supervi-
sors. Five percent of the questionnaires were pretested, and 
possible modification was made. The principal investigator 
and supervisors closely supervised throughout data collec-
tion period.

Data processing and analysis. After proper coding, the 
data were entered to Epi-data version 3.1 and exported to 
SPSS version 22 for analysis. Descriptive statistics was 
done for both cases and controls. Bivariate logistic regres-
sion analysis was carried out. A predictor which have 
p-value less than 0.25 on bivariate analysis was selected 
as a candidate for multivariable logistic regression analy-
sis. Finally, the strength of associations between short birth 
interval and independent variables was assessed using 
adjusted odds ratio (AOR) and 95% CI. A p-value < 0.05 
was used to determine the statistical association in the mul-
tivariable analysis.

Results

Sociodemographic characteristics

A total of 388 women have participated in this study. In 
this study, mean age for cases was 30.84 SD ± 6.37 and 
controls 28.87 ± 6.62. About 119 (61.3%) cases and 114 
(58.8%) controls were between the age of 19 and 34. 
About 166 (85.6%) cases and 182 (93.8%) controls were 
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Somali in ethnicity. Regarding educational status, 45 
(23.2%) cases and 18 (9.8%) controls have not attended 
formal education. This research revealed 40 (20.6%) cases 
were married to husbands with polygamy in marital types 
(Table 1).

Obstetrics and birth-related factors

The mean duration of the birth interval for this study was 
34.17 ± SD 14.178 months and the mean birth interval for 
cases is 21.09 ± SD months, and mean age of birth interval 
for controls was 47.21 months with ±7.27 SD. The mini-
mum birth interval for cases was 10 months and maximum 
was 35 months. In the study, 34 (17.5%) cases and 17 
(8.8%) controls had a history of neonatal death. It is also 
found that 73.2.8% of cases and 60.8% of controls proceed-
ing to the last baby were female (Table 2).

Breast feeding and contraceptive-related factors

In the current study, 91 (46.9%) cases and 99 (51%) con-
trols had practiced exclusive breast feeding proceeding to 
the last child. Only 33 (17%) cases and 50 (25.8%) controls 
ever utilized modern contraceptive methods. This study 
found that 68 (35.1%) cases and 63 (33.5%) controls men-
tion that their husbands strongly disagree with family plan-
ning (Table 3).

Determinants of birth interval (multivariate 
analysis)

In this study, education level of the mother, husband marital 
types, history of neonatal death, contraceptive uses, and sex 
of the preceding baby were predictors that exhibited associa-
tions with short birth interval.

The educational level of the mother was significantly asso-
ciated with a short birth interval. Those women who had not 
attended formal education were 5.28 times (AOR = 5.28, 95% 
CI = (2.25–12.36)) and who attended primary education were 
2.79 times (AOR = 2.79, 95% CI = (1.46–5.34)) more likely to 
have short birth interval than those who attended higher edu-
cation. Husband polygamous marital status were among pre-
dictors that show association with a short birth interval.  
The odds of short birth interval were 3.69-fold greater 
(AOR = 3.69, 95% CI = (1.80–7.58)) among women whose 
husbands’ marital status were polygamous than their counter-
parts. Having a history of neonatal death was significantly 
associated with short birth interval. Women who had a history 
of previous neonatal death were 2.15 times (AOR = 2.15, 95% 
CI = (1.07–4.32)) more likely to experience a short birth inter-
val compared with women had no history of neonatal death. 
The sex of preceding baby was found to be a strong predictor 
associated with short birth interval. Women whose preceding 
birth was a female were 3.69 times more likely (AOR = 3.69, 
95% CI = (2.02–6.72)) to have a short birth interval than those 

Table 1. Sociodemographic characteristic of study participant in Jigjiga city, Eastern Ethiopia, 2021.

Characteristics Categories Cases
N = 194
No. (%)

Controls
N = 194
No. (%)

Age <19 19 (9.8) 26 (13.4)
19–34 119 (61.3) 114 (58.8)
35–49 56 (28.9) 54 (27.8)

Ethnicity Somali 166 (85.6) 182 (93.8)
Others 28 (14.4) 12 (6.2)

Religion Muslim 173 (89.2) 186 (95.9)
Others 21 (10.8) 8 (4.1)

Type of marriage Monogamy 154 (79.4) 177 (91.2)
Polygamy 40 (20.6) 17 (8.8)

Educational level of the mother No formal education 45 (23.2) 18 (9.3)
Primary 101 (52.1) 99 (51.0)
Secondary 24 (12.4) 32 (16.5)
Higher education 24 (12.4) 45 (23.2)

Educational level of the husband No formal education 16 (8.2) 16 (8.2)
Primary (1–8) 43 (22.2) 52 (26.8)
Secondary (9–12) 75 (38.7) 64 (33.0)
College or University 60 (30.9) 62 (32.0)

Occupational status of the mother Housewife 82 (42.3) 89 (45.9)
Government employee 33 (17.0) 36 (18.6)
Privet employee 20 (10.3) 20 (10.3)
Trader 32 (16.5) 27 (13.9)
Agro-pastoralist 27 (13.9) 22 (11.3)
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whose child was male. Modern contraceptive utilization was 
among strong predictors of short birth interval. Those women 
who never used a contraceptive method had 2.44 times greater 

(AOR = 2.44, 95% CI = (1.30–4.58)) chance to have short birth 
interval compared with those who had ever used contraceptive 
method (Table 4).

Table 2. Table obstetrics and birth characteristics of the participant in Jigjiga City administration, Eastern Ethiopia, 2020.

Variables Categories Cases
N = 194
No. (%)

Controls
N = 194
No. (%)

Regularity of menstruation Regular 137 (70.6) 158 (81.4)
Irregular 57 (29.4) 36 (18.6)

ANC visited preceding last birth Yes 106 (54.6) 131 (67.5)
No 88 (45.4) 63 (32.5)

Place of delivery Health facility 103 (53.1) 118 (60.8)
Home 91 (46.9) 76 (39.2)

Postnatal complication Yes 25 (12.9) 23 (11.9)
No 169 (87.1) 171 (88.1)

History of infertility Yes 20 (10.3) 18 (9.3)
No 174 (89.7) 176 (90.7)

Had history of neonatal death Yes 34 (17.5) 17 (8.8)
No 160 (82.5) 177 (91.2)

Sex of preceding child Male 52 (26.8) 76 (39.2)
Female 142 (73.2) 118 (60.8)

Known optimal birth spacing Below 3 years 29 (14.9) 35 (18.0)
3–5 years 108 (55.7) 96 (49.5)
>5 years 20 (10.3) 27 (13.9)
I don’t know 37 (19.1) 36 (18.6)

A minimum of 3 years essential for two 
successive birth

Strongly agree 32 (16.5) 36 (18.6)
Agree 57 (29.4) 56 (28.9)
No idea 18 (9.3) 24 (12.4)
Disagree 87 (44.8) 78 (40.2)

Husband perception regarding birth spacing Disagree 67 (34.5) 58 (29.9)
Don’t mind 65 (33.5) 56 (28.9)
I don’t know 21 (10.8) 33 (17.0)
Encourage 41 (21.1) 47 (24.2)

ANC: antenatal care.

Table 3. Contraceptive and breast feeding–related characteristics of participants in Jigjiga city administration, Eastern Ethiopia, 2020.

Variables Categories Cases
N = 194
No. (%)

Controls
N = 194
No. (%)

Preceding to last child was EBF Yes 91 (46.9) 99 (51.0)
No 103 (53.1) 95 (49.0)

During preceding to last birth BF <24 months 89 (45.9) 120 (61.9)
⩾24 months 105 (54.1) 74 (38.1)

Ever used contraceptive Yes 33 (17.0) 50 (25.8)
No 161 (83.0) 144 (74.2)

Using FP is important for birth spacing Agree 54 (27.8) 58 (29.9)
Neutral 16 (8.2) 16 (8.2)
Disagree 124 (63.9) 120 (61.9)

Husband perception on FP Strongly disagree 68 (35.1) 65 (33.5)
Disagree 77 (39.7) 64 (33.0)
Encourage 17 (8.8) 24 (12.4)
I don’t 32 (16.5) 41 (21.1)

BF: breast feeding; EBF: exclusive breast feeding; FP: family planning.
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Discussion

In this study, women’s education level, marriage type, neo-
natal death history, contraceptive use, and the sex of the pre-
vious child were significantly correlated predictors of short 
birth spacing in Jigjiga.

The education level of a woman is an important factor in 
determining the interval of birth. In the current study, women 
who have attended elementary school and women who have not 
received a formal education are more likely to be associated 
with shorter birth intervals than women attended higher educa-
tion. Different studies done in Ethiopia and Iran agree with the 
present study.28,29 This might be due to the fact that illiteracy 
restricts women’s ability to make independent decisions and 
makes them less autonomous in terms of maternal health usage. 
Many studies have shown that women with less education have 
less autonomy in accessing high-quality health care, such as 
family planning, and birth spacing.30–32 Furthermore, women 
with a lower level of education are more likely to be unaware of 
the negative consequences of short birth intervals. However, in 
the current study, there was no difference in birth spacing 
knowledge responses between cases and controls. This might 
be due to the fact that health care practitioners taught their cli-
ents during the latter pregnancy’s antenatal visit, since data col-
lection took place after the latter pregnancy.

In contrast with other studies, the current study found that 
husband marriage types were associated with short birth 

intervals. According to current study, women whose husband 
marriage types were polygamous were about threefold more 
likely to have short birth intervals as compared with women 
married to monogamous husbands. This may be due to the 
cultural influence of the society; it may also be due to the hus-
bands’ perception toward getting so many children. Another 
possible explanation might be a competition related to fertil-
ity, which encourages wives to give birth quickly and have 
multiple children.

The other predictor found to be associated with the dura-
tion of birth spacing was sex of preceding child. Those 
women whos’ proceeding to last baby birth was females were 
about four times likely to have short birth interval. This is 
also supported by other case–control studies conducted in 
southern Ethiopia and middle- and low-income countries.33–35 
Societies usually prefer boys for social, cultural, and religious 
reasons and having many boys may economically benefit the 
family. This could be the underlying reason that put pressure 
on fertility as couples continued to have children until they 
had their desired number of sons.

Neonatal death has shown an association with a short 
birth interval. Women who ever had neonatal loss were more 
likely to have a short birth interval. Other studies conducted 
in Ethiopia, Bangladesh, and middle- and low-income coun-
tries support this finding.36–38 This may be because the cou-
ple desires to replace the dead neonate immediately. It is also 
due to the fact that once a newborn dies, no more breast  

Table 4. Bivariate and multivariable analysis of determinants of short birth interval in Jigjiga city administration, Eastern Ethiopia, 2020.

Variables Categories Cases
N = 194
No. (%)

Controls
N = 194
No. (%)

COR
(CI = 95%)

AOR
(CI = 95%)

Education No formal education 45 (23.2) 18 (9.3) 4.69 (2.24–9.80) 5.28 (2.25–12.36)*
Primary 101 (52.1) 99 (51.0) 1.91(1.08–3.38) 2.79 (1.46–5.34)*
Secondary 24 (12.4) 32 (16.5) 1.41 (0.68–2.90) 1.50 (0.68–3.29)
Higher education 24 (12.4) 45 (23.2) 1 1

Types of marriage Monogamy 154 (79.4) 177 (91.2) 1 1
Polygamy 40 (20.6) 17 (8.8) 2.70 (1.47–4.96) 3.69 (1.80–7.58)*

Antenatal care Yes 106 (54.6) 131 (67.5) 1 1
No 88 (45.4) 63 (32.5) 1.73 (1.14–2.61) 1.43 (0.54–3.77)

Preceding to child baby delivered Institution 103 (53.1) 118 (60.8) 0.73 (0.49–1.09) 0.83 (0.53–1.32)
Home 91 (46.9) 76 (39.2) 1 1

Neonatal death Yes 34 (17.5) 17 (8.8) 2.21 (1.19–4.11) 2.15 (1.07–4.32)*
No 160 (82.5) 177 (91.2) 1 1

Regularity of menstruation Regular 137 (70.6) 158 (81.4) 1 1
Irregular 57 (29.4) 36 (18.6) 1.83 (1.14–2.94) 1.55 (0.89–2.70)

Duration breast feeding <24 months 89 (45.9) 120 (61.9) 0.52 (0.35–0.78) 0.52 (0.21–1.28)
⩾24 months 105 (54.1) 74 (38.1) 1 1

Ever use contraceptive Yes 33 (17.0) 50 (25.8) 1 1
No 161 (83.0) 144 (74.2) 1.69 (1.03–2.78) 2.44 (1.30–4.58)*

Preceding child Male 52 (26.8) 76 (39.2) 1 1
Female 142 (73.2) 118 (60.8) 1.76 (1.15–2.70) 3.69 (2.02–6.72)*

COR: crude odds ratio; AOR: adjusted odds ratio; CI: confidence interval.
*Indicates predictors that were significantly associated with short birth interval at p-value <0.05.
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feeding is practiced, making women more susceptible to 
pregnancy without another form of contraception.

Contraceptive use has been shown to be related to closed 
birth intervals. Compared with their counterparts, women who 
have never used contraceptive methods are significantly asso-
ciated with shorter birth intervals. This is also reported by sev-
eral studies conducted in Ethiopia and Nigeria.39–42 It might be 
due to the fact that contraceptive usage delays a birth interval 
and limits the total fertility rate as it influences the reproductive 
process. Women who never use the contraceptive may also 
miss the opportunity to contact a healthcare provider, leading 
to reduce awareness related to outcome of short birth interval.

Limitation

This research, like many others, may have certain limitations, 
such as random error in reporting. The selection method may 
have resulted in unintentional matching on neighborhood set-
ting, making selected controls appear more similar to cases. 
Characteristics of cases may be even more dissimilar from con-
trols than they appeared in this study. The ascertainment of pre-
dictors occurred following the latter pregnancy. It is possible 
that some values (such as maternal age and knowledge regard-
ing optimal birth spacing) changed after the interval. Ideally, to 
understand which values are the strongest predictors of short 
intervals, the variables would have been ascertained at the end 
of the prior pregnancy, before the start of the interval. This tim-
ing also coincides with the window when intervention to 
lengthen the interval would be possible. The strongest associa-
tions between short intervals and adverse pregnancy outcomes 
have been observed with intervals of <6 to <18 months, 
whereas this study focused on intervals of <3 years. The pre-
dictors of very short intervals may be different or more extreme 
than those reported in this study.

Conclusion

According to current study, women educational level, husband 
polygamous marriage, sex of the baby, neonatal death, and con-
traceptive were found to be determinants of short birth interval 
in Jigjiga city. Therefore, community health offices and other 
concerned bodies should establish comprehensive maternal and 
neonatal health care to prevent neonatal deaths and increase 
contraceptive utilization. Local administration should give 
emphasis on polygamous marital types. In addition, further 
study should be conducted using different setting and design.

Acknowledgements

The authors thank Jigjiga University and Jigjiga city administra-
tion. Also we thank all data collectors who participated in this 
study.

Author contributions

All authors have made a significant contribution to the conception, 
study design, acquisition, data analysis, and interpretation of the 

result. They also took part in drafting the manuscript, critically 
reviewed and agreed on the journal to which the article has to be 
submitted. All authors read and approved the final version of the 
manuscript and agreed to be accountable for all contents of the 
manuscript.

Data sharing statement

The datasets used for analysis are available from the corresponding 
author on reasonable request.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Ethical approval

Ethical approval for this study “Determinants of Short Birth Interval 
among Ever Married Reproductive Age Women Living in Jigjiga, 
Eastern Ethiopia 2020 (Unmatched Case–Control Study)” was 
obtained from Jigjiga University Institution of Research and Ethics 
Review Board (JJURERB0030/2020).

Ethical Approval and Consent to Participate

Ethical clearance was obtained from the Institutional Health 
Research Ethics Review Committee (IHRERC) of the College of, 
Jigjiga University. Support letters were written to Jigjiga city 
administration where the study was actually conducted. The 
informed, voluntary, written and signed consent was obtained from 
each study participant. Study participants were clearly informed 
about their right to withdraw/refuse at any stage of the study if they 
did not want to participate and confidentiality of the information 
was assured. In addition, written informed consent was also 
obtained from legally authorized representative of the minor (aged 
less than 18 years) subjects included in the study. The data collec-
tors interviewed the participants in separated areas. Confidentiality 
of information and privacy of participants were respected. This 
study was conducted in accordance with the Declaration of Helsinki. 
the written informed consent was also obtained from legally author-
ized representative of the minor subjects included in the study

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
study was funded by Jigjiga University. The funding organizations 
had no role in the study design, data collection, data analysis, and 
writing up of the manuscript.

Informed consent

Written informed consent was obtained from all subjects before the 
study. Verbal and write informed consent was obtained from all 
subjects before the study. In addition, written informed consent was 
also obtained from legally authorized representative of the minor 
(aged less than 18 years) subjects included in the study.

ORCID iD

Abdurahman Kedir Roble  https://orcid.org/0000-0003-0567- 
8737

https://orcid.org/0000-0003-0567-8737
https://orcid.org/0000-0003-0567-8737


8 SAGE Open Medicine

Supplemental material

Supplemental material for this article is available online.

References

 1. Katuwal S, Tapanainen J, Pukkala E, et al. The effect of length 
of birth interval on the risk of breast cancer by subtype in 
grand multiparous women. BMC Cancer 2019; 19: 199.

 2. World Health Organization (WHO). Report of a WHO techni-
cal consultation on birth spacing Geneva, Switzerland June 
13–15, 2005. Geneva: Department of Making Pregnancy Safer 
and Department of Reproductive Health and Research, WHO, 
2006.

 3. Pradhan P, Costa L, Rybski D, et al. A systematic study of sus-
tainable development goal (SDG) interactions. Earth’s Future 
2017; 5: 1169–1179.

 4. Thoma ME, Rossen LM, De Silva DA, et al. Beyond birth 
outcomes: interpregnancy interval and injury-related infant 
mortality. Paediatr Perinat Epidemiol 2019; 33(5): 360–370.

 5. Ross J and Bietsch K. The open birth interval: a resource for 
reproductive health programs and women’s empowerment. 
Glob Health Sci Pract 2019; 7(3): 355–370.

 6. Conde-Agudelo A, Rosas-Bermudez A, Castaño F, et al. 
Effects of birth spacing on maternal, perinatal, infant, and 
child health: a systematic review of causal mechanisms. Stud 
Fam Plann 2012; 43(2): 93–114.

 7. Hercus A, Dekker G and Leemaqz S. Primipaternity and birth 
interval; independent risk factors for preeclampsia. J Matern 
Fetal Neonatal Med 2020; 33(2): 303–306.

 8. Hanley GE, Hutcheon JA, Kinniburgh BA, et al. Interpregnancy 
interval and adverse pregnancy outcomes: an analysis of suc-
cessive pregnancies. Obstet Gynecol 2017; 129: 408–415.

 9. Ananth CV, Skjaerven R and Klunssoyr K. Change in pater-
nity, risk of placental abruption and confounding by birth 
interval: a population-based prospective cohort study in 
Norway, 1967–2009. BMJ Open 2015; 5: e007023.

 10. De Silva DA and Thoma ME. The association between inter-
pregnancy interval and severe maternal morbidities using 
revised national birth certificate data: a probabilistic bias anal-
ysis. Paediatr Perinat Epidemiol 2020; 34(4): 469–480.

 11. Deen ME, Ruurda LG, Wang J, et al. Risk factors for preec-
lampsia in multiparous women: primipaternity versus the 
birth interval hypothesis. J Matern Fetal Neonatal Med 2006; 
19(2): 79–84.

 12. Kassaw MW, Abebe AM, Abate BB, et al. Association 
between birth interval and wasting in children under 5 years of 
age in Ethiopia: a systematic review and meta-analysis proto-
col. BMJ Open 2020; 10: e037976.

 13. Sobrino M, Gutierrez C, Alarcon J, et al. Birth interval and 
stunting in children under five years of age in Peru (1996–
2014). Child Care Health Dev 2017; 43(1): 97–103.

 14. Zhang Q, Wang LL, Bai RH, et al. [Effect of interpregnancy 
interval of childbearing aged women on birth weight of sin-
gle live birth neonates]. Zhonghua Liu Xing Bing Xue Za Zhi 
2018; 39: 317–321.

 15. Class QA, Rickert ME, Oberg AS, et al. Within-family analy-
sis of interpregnancy interval and adverse birth outcomes. 
Obstet Gynecol 2017; 130(6): 1304–1311.

 16. Regan AK, Gissler M, Magnus MC, et al. Association between 
interpregnancy interval and adverse birth outcomes in women 

with a previous stillbirth: an international cohort study. Lancet 
2019; 393: 1527–1535.

 17. Kannaujiya AK, Kumar K, Upadhyay AK, et al. Short inter-
pregnancy interval and low birth weight births in India: evi-
dence from National Family Health Survey 2015-16. SSM 
Popul Health 2020; 12: 100700.

 18. Asgharnia M, Varasteh T and Pourmarzi D. Inter-pregnancy 
interval and the incidence of preterm birth. J Family Reprod 
Health 2020; 14(1): 52–56.

 19. Ihongbe TO, Wallenborn JT, Rozario S, et al. Short inter-
pregnancy interval and adverse birth outcomes in women of 
advanced age: a population-based study. Ann Epidemiol 2018; 
28(9): 605–611.

 20. Makepeace G and Pal S. Effects of birth interval on child 
mortality: evidence from a sequential analysis. World Health 
Popul 2006; 8(2): 69–82.

 21. Kwon S, Lazo-Escalante M, Villaran MV, et al. Relationship 
between interpregnancy interval and birth defects in 
Washington State. J Perinatol 2012; 32(1): 45–50.

 22. Mustefa NM and Belay DB. Modeling successive birth inter-
val of women in Ethiopia: application of parametric shared 
frailty and accelerated failure time model. BMC Women’s 
Health 2021; 21: 45.

 23. Dadi AF. A systematic review and meta-analysis of the effect 
of short birth interval on infant mortality in Ethiopia. PLoS 
ONE 2015; 10(5): e0126759.

 24. Ethiopian Public Health Institute (EPHI), Federal Ministry of 
Health (FMoH) and ICF. Ethiopia mini demographic and health 
survey 2019. Addis Ababa, Ethiopia: EPHI/FMoH/ICF, 2021.

 25. Central Statistical Agency Ethiopia (CSA) and ICF. Ethiopia 
demographic and health survey 2016. Addis Ababa, Ethiopia: 
CSA and ICF, 2017.

 26. Central Statistical Agency (CSA). Ethiopian demographic 
and health survey (EDHS), 2015, www.csa.gov.et/compo-
nent/phocadownload/category/176-eth-agss-2015 (accessed 2 
December 2018).

 27. Mihretie GN, Yenealem Beyene F, Getnet Kassa B, et al. 
Determinants of short birth interval among women in South 
Gondar, Ethiopia: community-based unmatched case-control 
study. Arch Publ Health 2021; 79: 47.

 28. Shifti DM, Chojenta C, Holliday EG, et al. Application of geo-
graphically weighted regression analysis to assess predictors 
of short birth interval hot spots in Ethiopia. PLoS ONE 2020; 
15(5): e0233790.

 29. Shayan Z, Ayatollahi SM, Zare N, et al. Prognostic factors of 
first birth interval using the parametric survival models. Iran J 
Reprod Med 2014; 12(2): 125–130.

 30. Davidson PM, McGrath SJ, Meleis AI, et al. The health of 
women and girls determines the health and well-being of our 
modern world: a white paper from the International Council 
on Women’s Health Issues. Health Care Women Int 2011; 
32(10): 870–886.

 31. Bhandari TR, Kutty VR and Ravindran TK. Women’s 
Autonomy and its correlates in Western Nepal: a demographic 
study. PLoS ONE 2016; 11(1): e0147473.

 32. Woldemicael G. Do women with higher autonomy seek more 
maternal health care? Evidence from Eritrea and Ethiopia. 
Health Care Women Int 2010; 31(7): 599–620.

 33. Begna Z, Assegid S, Kassahun W, et al. Determinants of inter 
birth interval among married women living in rural pastoral 

www.csa.gov.et/component/phocadownload/category/176-eth-agss-2015
www.csa.gov.et/component/phocadownload/category/176-eth-agss-2015


Roble et al. 9

communities of Southern Ethiopia: a case control study. BMC 
Pregn Childb 2013; 13: 116.

 34. Pimentel J, Ansari U, Omer K, et al. Factors associated with 
short birth interval in low- and middle-income countries: a 
systematic review. BMC Pregn Childb 2020; 20: 156.

 35. Hailu D and Gulte T. Determinants of short interbirth inter-
val among reproductive age mothers in Arba Minch district, 
Ethiopia. Int J Reprod Med 2016; 2016: 6072437.

 36. Shifti DM, Chojenta CEGH G, Holliday E, et al. Individual and 
community level determinants of short birth interval in Ethiopia: 
a multilevel analysis. PLoS ONE 2020; 15(1): e0227798.

 37. De Jonge HC, Azad K, Seward N, et al. Determinants and con-
sequences of short birth interval in rural Bangladesh: a cross-
sectional study. BMC Pregn Childb 2014; 14: 427.

 38. Kozuki N and Walker N. Exploring the association between 
short/long preceding birth intervals and child mortality: using 

reference birth interval children of the same mother as com-
parison. BMC Public Health 2013; 13(Suppl. 3): S6.

 39. Gebrehiwot SW, Abera G, Tesfay K, et al. Short birth inter-
val and associated factors among women of child bearing 
age in northern Ethiopia, 2016. BMC Women Health 2019; 
19: 85.

 40. Ejigu AG, Yismaw AE and Limenih MA. The effect of sex of 
last child on short birth interval practice: the case of northern 
Ethiopian pregnant women. BMC Res Note 2019; 12: 75.

 41. Tessema GA, Zeleke BM and Ayele TA. Birth interval and its 
predictors among married women in Dabat district, Northwest 
Ethiopia: a retrospective follow up study. Afr J Reprod Health 
2013; 17(2): 39–45.

 42. Dim CC, Ugwu EO and Iloghalu EI. Duration and determi-
nants of inter-birth interval among women in Enugu, south-
eastern Nigeria. J Obstet Gynaecol 2013; 33(2): 175–179.


