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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 3years) and
controls were women with optimum birth interval (3-5years). 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.’

Short birth spacing is a global health problem and it is
a main hindrance to achieve the Sustainable Development
Goal of ecliminating preventable infant and maternal
deaths.’> There are disreputable adverse outcomes for
mothers, newborns, and child due to a short birth interval.**
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.® Also women with short birth
intervals experience increased likelihood of complica-
tions like pregnancy-induced hypertension,” gestational
diabetes,® placenta abruption,’ anemia, obstructed labor,
and uterine ruptures.'%!!

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.'?!? In addition, it has been found that babies born
to mothers with shorter birth intervals are at high risk of
small for gestational age,'*!> stillbirth,'® low birth weight,'”
preterm delivery,'®!? and birth defects.?%?!

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.??

In Ethiopia, increasing the birth interval to at least 2 years
reduced infant mortality by half.>* Over the last 20years,
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.?*?

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
635km 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.?
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 Syears prior to the survey.

Inclusion criteria

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



Roble et al.

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%.2” 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.

b

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—5years.

Independent variables

e 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;

e 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.

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

Characteristics Categories Cases Controls
N=194 N=194
No. (%) No. (%)
Age <I9 19 (9.8) 26 (13.4)
19-34 119 (61.3) 114 (58.8)
3549 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)

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 35months. 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
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Table 2. Table obstetrics and birth characteristics of the participant in Jigjiga City administration, Eastern Ethiopia, 2020.
Variables Categories Cases Controls
N=194 N=194
No. (%) 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 3years 29 (14.9) 35 (18.0)
3—-5years 108 (55.7) 96 (49.5)
>5years 20 (10.3) 27 (13.9)
| don’t know 37 (19.1) 36 (18.6)
A minimum of 3years essential for two Strongly agree 32 (16.5) 36 (18.6)
successive birth 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)
| 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 Controls
N=194 N=194
No. (%) 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.

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 ~ method (Table 4).

(AOR=2.44, 95% CI=(1.30-4.58)) chance to have short birth
interval compared with those who had ever used contraceptive
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Table 4. Bivariate and multivariable analysis of determinants of short birth interval in Jigjiga city administration, Eastern Ethiopia, 2020.

Variables Categories Cases Controls COR AOR
N=194 N=194 (Cl1=95%) (C1=95%)
No. (%) No. (%)
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) | |
Types of marriage Monogamy 154 (79.4) 177 (91.2) | |
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) | |
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) | I
Neonatal death Yes 34 (17.5) 17 (8.8) 221 (1.19-4.11) 2.15 (1.07-4.32)*
No 160 (82.5) 177 (91.2) I |
Regularity of menstruation Regular 137 (70.6) 158 (81.4) | |
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) I |
Ever use contraceptive Yes 33 (17.0) 50 (25.8) | |
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) | |
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; Cl: confidence interval.

*Indicates predictors that were significantly associated with short birth interval at p-value <0.05.

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.?®?° 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.’*3? 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.>3~*
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.>*># 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
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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.>*#? 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 <<18months,
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.
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