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Background Short birth interval is associated with an increased risk of ad-

verse health outcomes for mothers and children. Despite this, there is a lack
of comprehensive evidence on short birth interval in the Asia-Pacific region.
Thus, this study aimed to synthesise evidence related to the definition, clas-
sification, prevalence, and predictors of short birth interval in the Asia-Pa-
cific region.

Methods Five databases (MEDLINE, Scopus, Cumulative Index to Nursing
and Allied Health Literature, Maternity and Infant Care, and Web of Science)
were searched for studies published between September 2000 and May 2023
(the last search was conducted for all databases in May 2023). We included
original studies published in English that reported on short birth interval in
the Asia-Pacific region. Studies that combined birth interval with birth order,
used multi-country data and were published as conference abstracts and com-
mentaries were excluded. Three independent reviewers screened the articles
for relevancy, and two reviewers performed the data extraction and quality
assessment. The risk of bias was assessed using the Joanna Briggs Institute
critical appraisal tool. The findings were both qualitatively and quantitative-
ly synthesised and presented.

Results A total of 140 studies met the inclusion criteria for this review. About
58% (n=82) of the studies defined short birth interval, while 42% (n=58)
did not. Out of 82 studies, nearly half (n=39) measured a birth-to-birth in-
terval, 37 studies measured a birth-to-pregnancy, four measured a pregnan-
cy-to-pregnancy, and two studies measured a pregnancy loss-to-conception.
Approximately 39% (n=55) and 6% (=8) of studies classified short birth
intervals as <24 months and <33 months, respectively. Most of the included
studies were cross-sectional, and about two-thirds had either medium or high
risk of bias. The pooled prevalence of short birth interval was 33.8% (95% con-
fidence interval (CI)=23.0-44.6, [’=99.9%, P<0.01) among the studies that
used the World Health Organization definition.

Conclusions This review’s findings highlighted significant variations in the
definition, measurement, classification, and reported prevalence of short birth
interval across the included studies. Future research is needed to harmonise
the definition and classification of short birth interval to ensure consistency
and comparability across studies and facilitate the development of targeted
interventions and policies.
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Inter-birth interval, which refers to the duration between two consecutive births, has received increas-
ing attention due to its impact on fertility and the health of mothers and children [1]. The World Health
Organization (WHO) recommends a minimum inter-birth interval of 33 months between two consecutive
live births or a minimum interval of 24 months between birth and a subsequent pregnancy [2]. According
to this definition, a birth-to-birth interval of less than 33 months or a birth-to-conception interval of less
than 24 months is considered a short birth interval. The WHO’s recommendation of 24 months was based
on the increased risk of adverse maternal, perinatal, and infant outcomes associated with intervals shorter
than 24 months. At the time of formulating this recommendation, the 24-month interval was also chosen
based on additional factors such as its alignment with the WHO and United Nations Children’s Fund rec-
ommendation of breastfeeding duration of at least two years and its simplicity to use in programs, particu-
larly compared to 18 months or 27 months [2].

Previous studies have indicated that short birth interval is associated with adverse maternal and child health
outcomes, including preterm birth [3], stillbirth [4-7], low birth weight [6,8], neonatal mortality [4,6,9,10],
infant mortality [9,10], and under-five mortality [9,10]. Short birth interval is also associated with increased
risk of maternal morbidity such as anaemia, high blood pressure, placental abruption, placenta previa and
uterine rupture [7,11,12]. Various factors have been associated with an increased risk of experiencing short
birth interval, including shorter breastfeeding duration [13,14], female sex of the previous child [13,15],
death of the previous child [16], lack of use of contraception [13,14], and lack of antenatal care follow up
[13]. On the other hand, factors such as residing in households with either the richer or richest wealth quin-
tiles [14,16], higher maternal education, and younger maternal age [17] were reported to reduce the odds of
experiencing short birth interval.

Although there is a lack of data on the global estimate of short birth interval, the available evidence suggests
that the prevalence varies between and within countries and regions. For example, in sub-Saharan African
countries, the reported prevalence of short birth interval ranges from 22-60%, with a pooled prevalence
of 46.9% [18]. In Central Asia, about 33% of births were reported to have occurred within a short interval.
Further, a comparative report of 72 countries using Demographic and Health Survey data has indicated that
25% of births occurred within a short interval [19]. These variations might be attributed to factors such as
the definition or classifications of short birth interval used.

The Asia-Pacific region encompasses many countries with distinct sociocultural, geographical, and economic
challenges that hinder the provision of high-quality maternal and child health care. Most countries in the
region are of low and middle-income with higher rates of maternal and child mortality [20,21]. These poor
outcomes might be partly attributed to a lack of or inadequate use of effective contraceptive methods as well
as sub-optimal birth interval. For example, less than one-third of married or in-union women residing in
Asia-Pacific countries such as Papua New Guinea, Pakistan, and the Solomon Islands reported using any
modern contraceptive method (e.g. oral contraceptive pills). In contrast, the average prevalence of modern
contraceptive use for high-income and upper-middle-income countries of the region was reported to be 62.3
and 60.4%, respectively, indicating significant variations within the region [22].

Although short birth interval has been investigated in some countries of the Asia-Pacific region [14,16,17,23—
29], there are insufficient data regarding how short birth interval is defined, measured, and its prevalence
and underlying factors across the entire region. Therefore, this systematic review and meta-analysis aimed to
synthesise evidence related to the definition, classification, prevalence, and predictors of short birth interval
in the Asia-Pacific region. Understanding these dynamics will help to inform postpartum family planning
strategies and improve maternal and child health outcomes through targeted reproductive health policies
and interventions in the region.

METHODS

We conducted a systematic review and meta-analysis and reported the findings following the Preferred
Reporting Items of Systematic Review and Meta-analysis (PRISMA) 2020 statement [30]. The protocol for
the review was registered with PROSPERO (registration number: CRD42023426975) as part of a larger proj-
ect on short birth interval in the Asia-Pacific region.

Eligibility criteria

Human studies were eligible to be included in this systematic review if they were conducted in the Asia-
Pacific region [31,32], written in English, published between September 2000 and May 2023, and reported
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on the epidemiology of short birth interval (including its measurement, prevalence, and predictors). Original
research using qualitative, cross-sectional, case-control, cohort, quasi-experimental, non-randomised inter-
vention, or randomised controlled trial study designs were considered. We systematically excluded stud-
ies based on specific criteria to ensure the precision and relevance of the review. First, we excluded studies
if the data encompassed multiple countries, and the inability to disaggregate country-specific data for the
Asia-Pacific region was evident. This exclusion aimed to maintain the focus on the Asia-Pacific context,
enhancing the specificity of the analysis. Second, we excluded studies if they reported on short birth inter-
val in conjunction with birth order without the capacity to disaggregate this information. This criterion
sought to eliminate complexity and ensure a clear delineation of short birth interval patterns independent
of birth order. Third, we excluded studies reporting birth interval as a continuous variable and providing
mean or median values, rather than categorising the variable to define short birth interval. This criterion
aimed to maintain consistency in the definition of short birth interval across studies, facilitating a more
coherent synthesis of evidence. Additionally, conference abstracts, commentaries, reviews, and case reports
were excluded to uphold methodological rigor and prioritise original empirical research for a more reliable
and evidence-based systematic review.

Information sources

We searched the following electronic databases: MEDLINE, Scopus, Maternity and Infant Care, Web of
Science, and Cumulative Index to Nursing and Allied Health Literature. Three authors (DMS, CC, MH)
developed the search strategy based on the requirements for each database. The search strategy was refined
in consultation with the University of Newcastle librarian and then tested in MEDLINE and Embase. The
initial search was conducted in July 2022 and updated in May 2023 for all the databases. The reference lists
of published review articles were also scrutinised for additional relevant publications.

Search strategy

Three authors (DMS, CC, MH) developed Boolean strings from key search terms and medical subject head-
ings terms and customised them for each database. Since this systematic review was conducted as a part
of a larger project which aimed to assess the epidemiology of short birth interval and its effect on maternal
and child health outcomes [33], we included terms related to short birth interval, prevalence, neonatal and
infant health, under-five health, and maternal health to construct search strings. We also added the list of
the individual countries in the Asia-Pacific region [31,32] to the search strings, aiming to make the search
hits as comprehensive and relevant as possible. The search strategy and results for each of the databases are
presented in Tables S1-5 in the Online Supplementary Document.

Selection process

Studies were exported from each database into the EndNote, version 20.2.1 (Clarivate, Philadelphia, PA,
USA) and checked for duplication. Once duplicates were removed, the studies were exported to Covidence
(Veritas Health Innovation, Melbourne, Australia) for title and abstract screening and full-text review. Three
authors (DMS, CC, MH) independently screened studies by title and abstracts for eligibility. If a study was
deemed eligible, the whole article (full text) was independently read by three reviewers (TAH, CC, MH).
Each reviewer independently assessed the study’s relevance against the pre-defined inclusion criteria. For
a study in which the full text was unavailable, the authors were contacted where possible to obtain the full
text. Disagreements during initial screening and full-text review were resolved through discussion between
the reviewers. Any discrepancies or disagreements during this stage were thoroughly discussed among the
reviewers to reach a consensus. In instances where consensus could not be reached immediately, further
consultation and deliberation were undertaken with the senior members of the research team until a unan-
imous decision was achieved. The reasons for exclusion were documented for the studies excluded in the
full-text review (Figure 1).

Data collection process and data items

Data for the included studies were extracted by two independent authors (TAH, DMS) using a structured
spreadsheet. Data were extracted using the following study parameters: author and year of publication, coun-
try, study setting, study design, sample size, and data collection method. Data related to the study outcome
(short birth interval), including its definition or measurement, classifications, prevalence, and predictors,
were also extracted for each study. For the predictors of short birth interval, the reported effect sizes and
measured confounders were also extracted.
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Figure 1. Studies’ selection process according to PRISMA 2020 Statement.

Study risk of bias assessment

The Joanna Briggs Institute (JBI) critical appraisal tools were used to assess study quality [34,35]. The JBI
critical appraisal tools assess three key aspects of the study — design, conduct, and analysis. The studies
were grouped based on their designs, and the appropriate JBI tool was used for each group. Two authors
(TAH, DMYS) independently rated each study, and disagreements were resolved through a discussion. For
each group, the total score was divided into three categories — high, medium, and low. Studies with higher
scores were considered less prone to methodological bias and categorised as having a low risk of bias.

The cut-off points used to classify the total scores into three risks of bias categories were determined based
on the overall scores, which varied among specific JBI tools. For instance, for cross-sectional studies, we
classified studies with a total score of 7-8 as having a low risk of bias, scores of 56 as a medium risk of
bias, and scores of 1-4 as a high risk of bias (Tables S8-9 in the Online Supplementary Document).

Synthesis methods

Information on the definition or classification, measurement, prevalence, and predictors of short birth
interval was summarised using narrative synthesis. Study characteristics (including author and year of
publication, country, study design, and population characteristics) and key findings such as the definition,
classification, terminology used, prevalence, and predictors of short birth interval and their effect mea-
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sures were summarised. To estimate the pooled prevalence of short birth interval among studies adher-
ing to the WHO recommendation, we first checked the extent of heterogeneity using I* statistics with a
corresponding P-value. We then selected either a fixed-effect model (if the estimated I? statistic value was
<75%) or a random-effect model (if the estimated I° statistic value exceeded 75%) to estimate the pooled
prevalence. We explored the potential sources of heterogeneity through subgroup analyses based on the
pre-defined subgroups, such as the country and the classification of short birth interval. We also checked
the publication bias through visual inspection of the funnel plot and using Egger’s regression test. We also
performed trim and fill analysis to adjust for missing studies. Based on the observed higher heterogene-
ity, we selected a random-effect model to estimate the pooled prevalence among studies that followed the
WHO recommendation. For subgroup analyses, however, we used either a fixed-effect or random-effect
model as appropriate. All statistical analyses were conducted using STATA, version 15.1 (Stata Corp LLC,
College Station, TX, USA).

RESULTS

Study inclusion

A total of 2614 studies were identified from the initial search. From the total number of studies identified,
1369 duplicates were removed, and 723 were excluded during title and abstract screening. A further 368
studies were excluded after full-text review. A total of 140 studies that reported on the epidemiology of short
birth interval and were published between 2000-2023 were included in this review (Figure 1).

Characteristics of the included studies

Of the included studies, the majority were conducted in Bangladesh (n=33), followed by India (n=26) and
Australia (n=16). A large proportion of studies were either cross-sectional (n=103) or cohort studies (n=28).
The remaining nine studies included data from case-control (n=6) or longitudinal studies (n=3). Further,
53 studies were specific to short birth interval and reported on either the prevalence or the predictors and
87 studies were not specific to short birth interval but considered birth interval as a covariate (Table S6 in
the Online Supplementary Document). Characteristics of the studies that followed the WHO recommen-
dation [14,17,36—44] for the definition and classification of short birth interval are presented in Table 1.

Table 1. Characteristics of included studies that used the World Health Organization definition of short birth interval

. Classification of SBI, . . o Prevalence
Author and year Country Study design Tl Terminology used Population characteristics of SBI (%)
Asifetal. 2022 [30] Pakistan  Cross-sectional <33, birth to birth Birth interval 2246 women who reported their 7.7
child health variable information in
the PDHS
Asifetal. 2023 [37] Pakistan  Cross-sectional <33, birth to birth Birth spacing 8274 women who provided 69.2

complete information for all the
study variables in the PDHS

Chowdhury et al. 2018 [38] Bangladesh Cross-sectional <33, birth to birth Birth interval 8588 children born singleton 17.4

Chowdhury et al. 2023 [14] India Cross-sectional <33, birth to birth Birth interval 98522 rural mothers who had 51.0
more than one child in the five
years preceding the survey

DeJonge et al. 2014 [39] Bangladesh Cross-sectional <33, birth to birth Birth interval 5571 women with complete 24.6
information on birth interval,
pregnancy outcomes and predictors

Islam et al. 2023 [40] Bangladesh Cross-sectional <33, birth to birth Birth interval 5941 women who had at least two 26.0
pregnancies

Ismail et al. 2008 [41] Malaysia ~ Cross-sectional <24, birth to pregnancy Birth interval 355 married Malay women who 45.1
delivered at least three babies

Mardiana et al. 2019 [42] ~ Malaysia ~ Cross-sectional <24, birthto pregnancy Inter pregnancy 559 antenatal mothers with two or 48.0

interval more pregnancies

Nausheen et al. 2021 [17]  Pakistan Cross-sectional <33, birth to birth Birth interval 2394 women with at least one live 22.9
birth in the last six years

Qin et al. 2017 [43] China Retrospective <24, birth to pregnancy Inter pregnancy 3309 singleton-second pregnancies 9.8

cohort interval
Wardani et al. 2022 [44] Indonesia  Cross-sectional <24, birth to pregnancy Birth interval 3413 singleton-born infants 9.24

PDHS - Pakistan Demographic and Health Survey, SBI — short birth interval
*SBl is classified in months.
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Risk of bias assessment of the included studies

Overall, out of the 140 included studies, 113 studies demonstrated either a low risk of bias (n=47) or
medium risk of bias (n=66), and the remaining (n=27) had a high risk of bias. Considering the risk of bias
and study designs, approximately 80% of the cross-sectional studies had either a low (n=43) or medium
(n=48) risk of bias. The case-control studies demonstrated either a medium (n=4) or high risk of bias (n=2).
Furthermore, 20 of the cohort studies showed either a low (n=4) or medium (n=16) risk of bias (Tables
S7-9 in the Online Supplementary Document).

Definition and classification of short birth interval

Among the 140 studies included, 39 studies considered the duration of time elapsed between the birth of
the index child (child under study) and the birth of the previous child, commonly referred to as the birth-to-
birth interval, to define the short birth interval. Of these 39 studies, 36 studies used the term birth interval to
report short birth interval, while the remaining three studies used either inter-pregnancy interval (n=1) [45],
inter-outcome interval (n=1) [46] or birth spacing (n=1) [37] to describe the same concept. Additionally, 37
studies considered the duration of time between the birth of the previous child and the subsequent preg-
nancy, referred to as the birth-to-conception interval, and three studies [47-49] measured the time between
two pregnancies, known as the pregnancy-to-pregnancy interval. Within the studies that focused on birth
to conception, 34 used the term inter-pregnancy interval, while in three studies [42,50,51], the term birth
interval was used. Among the studies that measured the time elapsed between two pregnancies, three stud-
ies [47,48,52] used the term birth interval, and one study [49] described this as an inter-pregnancy interval.
It is also noteworthy that in approximately 40% of the studies, the specific duration used to define a short
birth interval was not explicitly defined.

With the classification of short birth interval, 55 studies classified a birth interval of <24 months as a short
one, of which only 12 studies measured birth-to-birth interval. Ten studies considered a birth interval of
<24 months as a short birth interval, and of these, four studies [51,53—55] measured birth-to-birth inter-
val, one study [47] considered the interval between two pregnancies, and the remaining five studies [56—
60] did not define the short birth interval. 10 studies classified a birth interval of either <33 (n=8) or <33
months (n=2) as a short birth interval, and in all studies, the interval was measured from birth to birth. In
19 studies, an interval of <6 months (n=18) or <6 months (n=1) was classified as a short inter-pregnancy
interval, of which 16 studies considered birth to pregnancy, two studies measured either medical abortion
to conception (n=1) [61] or pregnancy loss to conception intervals (n=1) [62], and one study [63] did not
define the interval. A total of 16 studies classified an interval of either <18 (n=15) or <18 months (n=1) as
a short inter-pregnancy interval (n=7) or short birth interval (n=6). Of the studies that classified an inter-
val of <18 or <18 months as a short inter-pregnancy interval, four studies [64-68] considered birth to preg-
nancy, whilst one study [49] measured a pregnancy-to-pregnancy interval.

In general, regarding the measured interval and the terminology used, out of 81 studies that used the term
‘birth interval’, only 35 studies measured birth-to birth-intervals and in the remaining 46 studies, the inter-
val was either measured from pregnancy-to-pregnancy (n=3), from birth to pregnancy (n=3) or was not
defined (n=40). Of the 46 studies that investigated inter-pregnancy interval, only one study measured the
interval between two pregnancies and the remainder either measured from birth-to-pregnancy (n=32),
medical abortion/pregnancy loss to abortion interval (n=2), birth-to-birth (n=1) or did not define how the
interval was measured (n=10).

Prevalence of short birth interval

The prevalence of short birth interval varied according to the definition and classification used in the stud-
ies. In the studies that measured birth-to-birth interval and classified a birth interval of <24 or <24 months
as a short birth interval (n=23), the prevalence of short birth interval ranged from 5.1 [69] to 64.4% [70]. In
the studies that measured birth-to-birth interval and considered a birth interval of <18 months as a short
birth interval (n="7), the reported prevalence ranged from 1.3 [71] to 42.5% [72]. For studies that measured
birth-to-birth interval and considered a birth interval of <33 or <33 months as a short birth interval (n=10),
the reported prevalence ranged from 17.4 [38] to 72.7% [73]. When a birth-to-pregnancy interval was mea-
sured and an interval of <12 months was considered as a short birth interval (n=5), the prevalence ranged
from 4.3 [74] to 30.0% [75]. Among the studies that measured birth-to-pregnancy interval and considered
an interval of <6 months as a short inter-pregnancy interval (n=15), a prevalence of 2.9 [76] to 32.3% [77]
was observed.
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Pooled prevalence of short birth interval

Significant variations were observed between studies included so it was not appropriate to present an overall
pooled prevalence of short birth interval. However, we summarised pooled estimates based on study char-
acteristics such as WHO recommendations to classify short birth interval, months used to classify short
birth interval, and the country of the studies. Among the studies that used the WHO recommendations,
the pooled prevalence was 33.8% (95% confidence interval (CI)=23.0-44.6, ?’=99.9%, P<0.01) (Figure
2). When months that were used to classify short birth interval was considered, the pooled prevalence
ranged from 9.7% (95% CI=8.5-10.9, I’=99.9%, P<0.01)
for studies that used <6 months to 41.7% (95% CI=39.7—

Study ES (95% C)
C 43.6, ’=99.9%, P<0.01) for the studies that employed a
s 2 s P ot <36-month definition. Considering the country where the
U T e studies were conducted, the pooled prevalence ranged from
Crowry o iz01s Gargcesn) @ 740 161, 1822 7.0% (95% CI=5.7-8.4) in Japan to 46.8% (95% CI=43.8—
S <o . Srostom o 52.1) in Malaysia (Table S10 and Figures S1-15 in the
- " I Online Supplementary Document).
im i il - iy Regarding the publication bias, substantial publication
i — : RN bias was observed based on the results of funnel plots.
) E . w2000 However, after conducting sensitivity analysis using the
S Em——— <> srmem Trim and Fill methods (Figure S16, panel B in the Online
I T : T % Supplementary Document), the pooled estimate for the
e prevalence of short birth interval was found to be similar
Figure 2. Pooled prevalence of short birth interval among studies to that obtained prior to adjusting for the publication bias.
that followed World Health Organization recommendation. This demonstrates robustness of the estimate.

Predictors of short birth interval

Although the prevalence of short birth interval was reported in most of the included studies, the predictors
or associated factors were only reported in about 9% of the studies. Sociodemographic and economic factors
(e.g. place of residence, religion, maternal or husband education, maternal age, wealth index), reproductive
history (e.g. use of contraception, parity), and child-related factors (e.g. gender, breastfeeding history, sur-
vival status of the previous child) were commonly investigated in relation to the short birth interval. While
most studies used an adjusted odds ratio (AOR) and 95% Cl, a few used other effect size measures such as
prevalence rate, relative risk, and hazard ratio to report the strength of associations between the investigated
factors and short birth interval. The findings highlighted that short birth interval is associated with vari-
ous factors, although there were inconsistencies between the studies. Maternal education was investigated
in relation to short birth interval in eight studies, of which five reported a positive association, one study
reported a negative association [42] and two studies did not find a significant association [16] (Table S11 in
the Online Supplementary Document). A study from Bangladesh reported a 1.6 increased odds of experi-
encing short birth interval among women with no formal education compared to those with a higher edu-
cation [29]. Another community-based cross-sectional study from the same country found a much higher
risk among illiterate mothers (odds ratio (OR)=4.0; 95% CI=1.9-17.2) [78]. A cross-sectional study from
Pakistan also reported a decreased odds of the short birth interval by 25% (hazard ratio (HR)=0.75; 95%
CI=0.7-0.9), 38% (HR=0.6; 95% CI=0.5-0.8), and 31% (HR=0.69; 95% Cl=0.5-0.9) among women with
a secondary, intermediate, and higher education, respectively, as compared to those with no education [17].
Conversely, a facility-based cross-sectional study from Malaysia reported increased odds of short birth inter-
val among mothers with higher education as compared to mothers with lower education [42].

Maternal age was one of the most investigated demographic factors in relation to short birth interval. Out
of the 11 studies that investigated maternal age, four reported a positive association between maternal age
and short birth interval, four reported a negative association, and three found no significant association
[50,54,78]. Although measured slightly differently across the studies, the findings were inconsistent, with
varying risks observed across different age groups. Among the studies which measured maternal age at
marriage, one community-based cross-sectional study from Bangladesh reported 25% (AOR=1.25; 95%
CI=1.05-1.48) and 54% (AOR=1.54; 95% CI=1.27-1.86) increased risks of short birth interval among
women aged 15-18 and >18 years, respectively, compared to those aged 10-15 years [79]. Another study
from the same country, however, documented decreased odds for women aged 20-34 (prevalence ratio
(PR)=0.14; 95% CI=0.11-0.17) and 35 years and above (PR=0.03; 95% CI=0.02-0.05), compared to those
aged 19 years and below [16].
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In a community-based cross-sectional study conducted in Pakistan, while being aged 25-30 and >30 years
was found to be protective (HR=0.63, 95% CI=0.53-0.75; HR=0.29, 95% CI=0.22-0.39, respectively)
of having a short birth interval, those aged 20 years and below were found to be at risk of experiencing
short birth interval (HR=1.36; 95% CI=1.07-1.73), compared with those aged between 20-24 years [17].
Furthermore, other studies from Malaysia [42] and India [14] reported an increased risk of short birth inter-
val among mothers aged less than 35 and 30 years of age, respectively.

Several studies also examined the association between socioeconomic status and short birth interval, mainly
using wealth index or quantile (n=4 studies), and almost all studies found an increased risk of having
short birth interval among women from households with lower wealth status [14,16,29]. For instance,
in a study conducted in India, the odds of experiencing short birth interval were found to be reduced by
5.0% (AOR=0.95; 95% CI=0.90-0.99), 9.0% (AOR=0.91; 95% CI=0.86—-0.97) and 40% (AOR=0.60; 95%
CI=0.55-0.66) among women from households with a poorer, middle, and richest wealth index, respec-
tively, compared to those from households with the poorest wealth index [14]. In a community-based
cross-sectional study from Bangladesh, however, only women from households with the richest wealth quan-
tile were found to be at reduced risk of short birth interval (PR=0.61; 95% CI=0.45-0.85) [16].

The association between the survival status of the previous child or sibling was investigated in four studies
included in this review, and in all studies, women whose previous child did not survive were found to be at
increased risk of experiencing short birth interval [14,16,29,79]. For example, a Bangladeshi study and an
Indian study documented five times (PR=5.23; 95% CI=4.18-6.55) [16] and nearly two times (AOR=1.76;
95% Cl=1.63-1.90) [14] higher risks of experiencing short birth interval among women who had experi-
enced the loss of their preceding child. In addition to the survival status of the previous child, factors such
as family composition and desired number of sons were examined in relation to short birth interval (n=3
studies). For example, a cross-sectional study conducted in India reported that women who desired to have
fewer sons exhibited reduced odds of experiencing short birth interval. In comparison to women who had
desired to have two or more sons, those who had desired to have no sons and one son had reduced odds
of experiencing short birth interval by 21% (AOR=0.79; 95% CI=0.74-0.84) and 26% (AOR=0.78; 95%
Cl=0.75-0.82), respectively [14].

Reproductive factors such as use of contraception, duration of breastfeeding, and parity were also exam-
ined in relation to short birth interval. A shorter duration of breastfeeding or no breastfeeding of the previ-
ous child was found to increase the risk of experiencing short birth interval (n=2 studies) [14,41], with one
Indian study reporting approximately a 3-fold (AOR=2.73; 95% CI=2.50-2.97) increased risk for women
who had not breastfed their previous child [14]. Use of contraception was found to be significantly associated
with short birth interval (n=3 studies), with increased risk among non-users [14,17,41]. The odds of expe-
riencing short birth interval was also found to be increased with a higher number of parity (n=2 studies)
[41,42], with one Malaysian study showing a 3-fold increased risk (AOR=3.11; 95% CI=1.42-6.84) among
mothers with a parity of more than three [42].

DISCUSSION

This systematic review mapped evidence on short birth interval in the Asia-Pacific region by focusing on its
definition, measurement, prevalence, and predictors. The findings indicate huge variations in terms of the
definition of short birth interval used, the length of interval used, and the reported prevalence. Overall, most
of the studies were cross-sectional and about one third had a low risk of bias or demonstrated a high quality.

The WHO suggests that the measurement of birth interval should be based on either the time between two
consecutive live births or the time between birth and the next conception. In line with this, the WHO rec-
ommends a minimum interval of 33 months between two consecutive live births or a minimum interval of
24 months between a birth and the subsequent pregnancy [2]. The findings of this systematic review, how-
ever, indicated that a large proportion of studies conducted in the Asia-Pacific region did not follow this
recommendation. As a result, there were inconsistencies in the definition or measurement, classification,
and reported prevalence. These inconsistencies pose challenges in accurately assessing the prevalence and
the impact of short birth interval on maternal and child health outcomes. Furthermore, inconsistent mea-
surement and classification of short birth interval may lead to misinterpretation of the associated risks and
suboptimal decision-making in reproductive health services, including family planning. Promoting consis-
tency in defining and classifying short birth interval is required to accurately measure the burden of short
birth interval and develop targeted interventions and policies.
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The results also indicated that not only did the definition or classification of short birth interval vary across
studies, but so did the terminology. These variations were also reported in previous studies [15]. Generally,
in this systematic review, terminologies such as birth interval, interpregnancy interval, inter-delivery inter-
val, inter-outcome interval, and birth spacing were identified in relation to short birth interval. In some cases,
however, the terminologies used and the interval considered to measure short birth interval did not coincide,
complicating the interpretation of the results. For example, of the 37 papers that used the term inter-preg-
nancy interval, only three studies [47,48,52] considered pregnancy-to-pregnancy interval while the rest stud-
ies used either birth-to-pregnancy or birth-to-birth interval to report on short interpregnancy or birth inter-
val. Harmonising and using the terminologies that reflect the measured interval is also critically important
to avoid misinterpretation. For example, the following terminologies and intervals may be considered. Birth
interval for the interval measured between two subsequent live births (birth to birth interval), birth-to-preg-
nancy interval for the interval measured between birth and subsequent pregnancy, and inter-pregnancy inter-
val for the interval measured between two consecutive pregnancies.

The observed variations in the definition or classification of short birth interval might also be attributed to
a wide discrepancy in the reported prevalence rates of short birth intervals in the region, both within and
between the countries. It is important to note, however, that the reported prevalence rates varied signifi-
cantly even among the studies that used relatively similar approaches and were conducted in comparable
settings [69,70]. This was also observed among the studies that reported following the WHO’s recommenda-
tion [14,17,36—44], indicating that not only the methodological differences but also other contextual factors
might have also contributed to the observed variation.

In addition to differences in the definition and classification, the wide variations in prevalence rates can be
attributed to cultural and socio-economic factors and methodological differences among studies. Cultural
norms, beliefs, and traditions regarding family planning and fertility may affect the timing between births
[37,80,81]. For example, certain cultures consider having a large family as a symbol of prosperity or social
status, which may, in turn, contribute to short birth interval as women tend to achieve a desired family size
within a short period of time [82]. In addition, some religious beliefs may also influence fertility and family
planning decisions by promoting the idea of procreation, which may encourage couples to have short spac-
ing between births [82—84].

Similarly, economic factors, such as the availability and accessibility of modern contraception and other health
care services, can also influence the practice of birth interval [85,86]. Effective use of modern contraception
plays an important role in pregnancy spacing and, thereby, reducing adverse maternal and child health out-
comes [87-90]. Access to and use of effective contraceptive methods, however, are often negatively influenced
by various economic and socio-cultural factors [91,92]. Lack of access to quality health care services, lower
educational attainment, and lack of information about how to use contraceptive methods are among the highly
cited factors that contribute to the inadequate use of modern contraceptives in low- and middle-income coun-
tries [93-95]. Furthermore, in some communities, traditional values may also hinder open discussions about
contraception, leading to limited awareness and usage of contraceptives and sub-optimal birth spacing [96].

This systematic review also identified important factors in relation to short birth interval. Socio-demographic
and economic factors, women’s reproductive history, and child-related factors were commonly investigated
in relation to short birth interval. Mother’s educational status showed varying associations with short birth
interval across different studies, with some reporting increased risks among illiterate mothers [78] and oth-
ers reporting decreased odds among women with higher education [29]. Although educated women usually
tend to delay their first pregnancy [89], it has also been hypothesised that these women may want to com-
press motherhood into fewer years and, therefore are likely to have shorter birth intervals [97].

In most of the studies that examined the link between maternal age and short birth interval, younger mater-
nal age was associated with higher odds of experiencing short birth interval. Younger women tend to be more
fertile and sexually active and may have impaired access to and use of modern contraception, which increases
the likelihood of shorter interval between pregnancies [98—100]. This review also found a positive association
between socio-economic status, measured by wealth index or quantile, and short birth interval. Women from
households with lower wealth or in a poorer socio-economic status had increased odds of experiencing short
birth interval. This could be partly explained by the fact that wealthier women tend to have access to quality
health care services, including access to modern contraception to prolong birth intervals [89].

The survival status of the previous child emerged as a prominent factor, with studies reporting higher risks
of short birth interval among women who had experienced the loss of their preceding child. It has been
hypothesised that women who had experienced adverse pregnancy outcomes in previous pregnancies tend
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to have next pregnancy soon without fully recovering from the last pregnancy [4]. Earlier literature also doc-
umented that the death of previous child is associated with premature truncation of breastfeeding, which in
turn, contributes to short birth interval, particularly if modern contraception is not in place [101].

This systematic review possesses several strengths. To the best of our knowledge, this is the first review to
present comprehensive evidence on short birth interval in the Asia-Pacific region. We used a comprehen-
sive search strategy and evaluated studies published over a period of more than two decades (2000-2023).
Another notable strength of this review is its inclusion and evaluation of all relevant studies incorporat-
ing birth interval as either a covariate or a main variable. This approach aimed to understand how short
birth intervals were defined and classified in the Asia-Pacific region, addressing fundamental issues previ-
ously overlooked in prior reviews. Finally, the findings were reported following the updated PRISMA 2020
Statement, the recommended Statement.

This systematic review also has some limitations that need to be acknowledged. While most of the included
studies explicitly mentioned the months to classify short birth interval, there were some instances where
the lower categories of birth intervals were considered as short birth intervals, and this might impact the
overall prevalence rate. In addition, although it was crucial to include all pertinent studies that addressed
birth interval to provide a thorough understanding of its definition and classification, in some studies, par-
ticularly those that did not specifically investigate short birth interval, the definition and classification used
were not explicitly reported. Although meta-analysis was conducted and the pooled prevalence was reported
for the studies that followed WHO recommendations, the significant variations between the studies hin-
dered presenting the overall pooled prevalence of short birth interval for all studies included in this review.
Moreover, although we conducted subgroup analysis based on the country where studies were conducted
and the classification of a short birth interval, the limited number of studies in certain sub-groups did not
allow us to conduct meta-regression to quantify the effect on the overall pooled estimate.

CONCLUSIONS

The findings of this review highlighted significant variations in the definition, measurement, classification,
and reported prevalence of short birth interval across the included studies. Most importantly, we identified
a misinterpretation of the WHO’s 24-month waiting period. While WHO considers two dimensions — the
interval type (from live birth to subsequent pregnancy) and the duration (at least 24 months) — when for-
mulating its recommendation, the first dimension (interval type) was overlooked, in many cases. In addi-
tion, we also identified the discordance of interval measured and the terminology used to report short birth
interval. Both the misinterpretation of the WHO’s recommendation and the inappropriate use of terminol-
ogies could significantly impact the interpretation of the results. This warrants the need to harmonise the
definition and classification of short birth interval, preferably by following the WHO recommendation and
the need to adhere to the recommendation, to improve comparability and facilitate a better understanding
of the associated risks and impacts.

Factors such as maternal education, age, and socioeconomic status showed associations with short birth
interval, with younger and economically disadvantaged women at higher risk. The survival status of the
previous child also played a role, with women who had experienced child death being more likely to have
shorter birth intervals. Efforts should be made to promote education and access to quality health care
services, including modern contraception, particularly among women with lower socio-economic status.
Furthermore, understanding the impact of previous adverse pregnancy outcomes on subsequent birth inter-
val and ensuring adequate support and care for women who have experienced such outcomes is essential to
reduce the prevalence of short birth interval and improve maternal and child health outcomes.

Acknowledgments: We would like to thank Jessica Birchall, Research Liaison Librarian, for her professional guid-
ance while conducting database search. Dr Melissa Harris is supported by a Brawn Fellowship from the University of
Newcastle.

Funding: None.
Author contributions: MLH and CC designed the study. MLH, CC and DMS developed the search strategies and con-
ducted a database search and the initial screening. CC, MLH, and TAH conducted the full-text review. TAH and DMS

extracted the data and performed the quality assessment. MNK conducted a meta-analysis. TAH synthesised the find-
ings and wrote the manuscript. CC and MLH critically reviewed the manuscript for intellectual content.

2024 « VoL. 14

¢ 04072 10 www.jogh.org e doi: 10.7189/jogh.14.04072



Short birth interval in the Asia-Pacific region

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the
corresponding author) and disclose no relevant interests.

Additional Material

Online Supplementary Document

1 DaVanzo J, Hale L, Razzaque A, Rahman M. The effects of pregnancy spacing on infant and child mortality in Matlab,
Bangladesh: how they vary by the type of pregnancy outcome that began the interval. Popul Stud (Camb). 2008;62:131-54.
Medline:18587691 doi:10.1080/00324720802022089

2 World Health Organization. Report of a WHO technical consultation on birth spacing (2007): Geneva, Switzerland 13-15
June 2005. Available at https:/www.who.int/publications/i/item/WHO-RHR-07.1. Accessed: 30 May 2023.

3 Brhane M, Hagos B, Abrha MW, Weldearegay HG. Does short inter-pregnancy interval predicts the risk of preterm birth in
Northern Ethiopia? BMC Res Notes. 2019;12:405. Medline:31307529 doi:10.1186/s13104-019-4439-1

4 de Jonge HC, Azad K, Seward N, Kuddus A, Shaha S, Beard J, et al. Determinants and consequences of short birth inter-
val in rural Bangladesh: a cross-sectional study. BMC Pregnancy Childbirth. 2014;14:427. Medline:25539669 doi:10.1186/
s12884-014-0427-6

5 Grisaru-Granovsky S, Gordon E-S, Haklai Z, Samueloff A, Schimmel MM. Effect of interpregnancy interval on adverse perina-
tal outcomes—a national study. Contraception. 2009;80:512—8. Medline:19913144 doi:10.1016/j.contraception.2009.06.006

6 Bauserman M, Nowak K, Nolen TL, Patterson J, Lokangaka A, Tshefu A, et al. The relationship between birth intervals
and adverse maternal and neonatal outcomes in six low and lower-middle income countries. Reprod Health. 2020;17:157.
Medline:33256784 doi:10.1186/s12978-020-01008-4

7 DaVanzo J, Hale L, Razzaque A, Rahman M. Effects of interpregnancy interval and outcome of the preceding preg-
nancy on pregnancy outcomes in Matlab, Bangladesh. BJOG. 2007;114:1079-87. Medline:17617195 doi:10.1111/j.1471-
0528.2007.01338.x

8 Nnaji HC, Asimadu EE, Aniebue UU. The effect of short interpregnancy interval on birthweight and other pregnancy out-
comes in Enugu, Southeast Nigeria. ] Obstet Gynaecol. 2022;42:244—7. Medline:34027820 doi:10.1080/01443615.2021.1
904230

9 Shifti DM, Chojenta C, Holliday E, Loxton D. Effects of short birth interval on neonatal, infant and under-five child mortal-
ity in Ethiopia: a nationally representative observational study using inverse probability of treatment weighting. BMJ Open.
2021;11:e047892. Medline:34408041 doi:10.1136/bmjopen-2020-047892

10 Islam MZ, Arif B, Mofizul IM, Mostafizur R, Nuruzzaman K. Negative effects of short birth interval on child mortality in
low-and middle-income countries: A systematic review and meta-analysis. ] Glob Health. 2022;12:04070. Medline:36057919
doi:10.7189/jogh.12.04070

11 Conde-Agudelo A, Rosas-Bermudez A, Kafury-Goeta AC. Birth spacing and risk of adverse perinatal outcomes: a meta-anal-
ysis. JAMA. 2006;295:1809-23. Medline:16622143 doi:10.1001/jama.295.15.1809

12 DaVanzo J, Razzaque A, Rahman M, Hale L, Ahmed K, Khan MA, et al. The effects of birth spacing on infant and child
mortality, pregnancy outcomes, and maternal morbidity and mortality in Matlab, Bangladesh. Technical Consultation and
Review of the Scientific Evidence for Birth Spacing. 2004:4.

13 Mihretie GN, Yenealem Beyene F, Getnet Kassa B, Degu Ayele A, Muche Liyeh T, Minuye Birihane B. Determinants of short
birth interval among women in South Gondar, Ethiopia: community-based unmatched case-control study. Arch Public
Health. 2021;79:47. Medline:33836836 doi:10.1186/s13690-021-00567-7

14 Chowdhury S, Singh A, Kasemi N, Chakrabarty M, Singh S. Short birth interval and associated factors in rural India: A
cross-sectional study. J Biosoc Sci. 2023;55:735-54. Medline:35787302 doi:10.1017/50021932022000256

15 Pimentel J, Ansari U, Omer K, Gidado Y, Baba MC, Andersson N, et al. Factors associated with short birth interval in low-and
middle-income countries: a systematic review. BMC Pregnancy Childbirth. 2020;20:156. Medline:32164598 doi:10.1186/
512884-020-2852-z

16 Islam MZ, Islam MM, Rahman MM, Khan MN. Prevalence and risk factors of short birth interval in Bangladesh: Evidence
from the linked data of population and health facility survey. PLOS Glob Public Health. 2022;2:¢0000288. Medline:36962161
doi:10.1371/journal . pgph.0000288

17 Nausheen S, Bhura M, Hackett K, Hussain I, Shaikh Z, Rizvi A, et al. Determinants of short birth intervals among mar-
ried women: a cross-sectional study in Karachi, Pakistan. BMJ Open. 2021;11:e043786. Medline:33903142 doi:10.1136/
bmjopen-2020-043786

18 Tesema GA, Teshale AB, Yeshaw Y, Angaw DA, Molla AL. Assessing the effects of duration of birth interval on adverse preg-
nancy outcomes in sub-Saharan Africa: a propensity score-matched analysis. BMJ Open. 2023;13:¢062149. Medline:37015793
doi:10.1136/bmjopen-2022-062149

19 Rutstein SO. Trends in Birth Spacing. DHS Comparative Reports No. 28. Calverton, Maryland, USA: ICF Macro. 2011.

20 De Silva M, Panisi L, Lindquist A, Cluver C, Middleton A, Koete B, et al. Severe maternal morbidity in the Asia Pacific: a
systematic review and meta-analysis. Lancet Reg Health West Pac. 2021;14:100217. Medline:34528001 doi:10.1016/j.1an-
wpc.2021.100217

21 OECDILibrary. Health at a Glance: Asia/Pacific 2020: Measuring Progress Towards Universal Health Coaverage Available:
https://www.oecd-ilibrary.org/sites/f7b3e551-en/index.html?itemId=/content/component/f7b3e551-en#indicator-d1e10673.
Accessed: 30 May 2023.

www.jogh.org ¢ doi: 10.7189/jogh.14.04072 11 2024 « VOL. 14 « 04072


https://jogh.org/documents/2024/jogh-14-04072-s001.pdf
https://pubmed.ncbi.nlm.nih.gov/18587691
https://pubmed.ncbi.nlm.nih.gov/18587691
https://doi.org/10.1080/00324720802022089
https://pubmed.ncbi.nlm.nih.gov/31307529
https://doi.org/10.1186/s13104-019-4439-1
https://pubmed.ncbi.nlm.nih.gov/25539669
https://doi.org/10.1186/s12884-014-0427-6
https://doi.org/10.1186/s12884-014-0427-6
https://pubmed.ncbi.nlm.nih.gov/19913144
https://doi.org/10.1016/j.contraception.2009.06.006
https://pubmed.ncbi.nlm.nih.gov/33256784
https://pubmed.ncbi.nlm.nih.gov/33256784
https://doi.org/10.1186/s12978-020-01008-4
https://pubmed.ncbi.nlm.nih.gov/17617195
https://doi.org/10.1111/j.1471-0528.2007.01338.x
https://doi.org/10.1111/j.1471-0528.2007.01338.x
https://pubmed.ncbi.nlm.nih.gov/34027820
https://doi.org/10.1080/01443615.2021.1904230
https://doi.org/10.1080/01443615.2021.1904230
https://pubmed.ncbi.nlm.nih.gov/34408041
https://doi.org/10.1136/bmjopen-2020-047892
https://pubmed.ncbi.nlm.nih.gov/36057919
https://doi.org/10.7189/jogh.12.04070
https://pubmed.ncbi.nlm.nih.gov/16622143
https://doi.org/10.1001/jama.295.15.1809
https://pubmed.ncbi.nlm.nih.gov/33836836
https://doi.org/10.1186/s13690-021-00567-7
https://pubmed.ncbi.nlm.nih.gov/35787302
https://doi.org/10.1017/S0021932022000256
https://pubmed.ncbi.nlm.nih.gov/32164598
https://doi.org/10.1186/s12884-020-2852-z
https://doi.org/10.1186/s12884-020-2852-z
https://pubmed.ncbi.nlm.nih.gov/36962161
https://doi.org/10.1371/journal.pgph.0000288
https://pubmed.ncbi.nlm.nih.gov/33903142
https://doi.org/10.1136/bmjopen-2020-043786
https://doi.org/10.1136/bmjopen-2020-043786
https://pubmed.ncbi.nlm.nih.gov/37015793
https://doi.org/10.1136/bmjopen-2022-062149
https://pubmed.ncbi.nlm.nih.gov/34528001
https://doi.org/10.1016/j.lanwpc.2021.100217
https://doi.org/10.1016/j.lanwpc.2021.100217

Hassen et al.

22 OECDiLibrary. Health at a Glance: Asia/Pacific 2020: Measuring Progress Towards Universal Health Coverage (Family
Planning). Available: https://www.oecd-ilibrary.org/sites/ebe48737-en/index.html?itemId=/content/component/
ebe48737-en#:~text=In%20a%20few %200f%20these,countries%20and%20t. Accessed: 30 May 2023.

23 Islam MZ, Islam MM, Rahman MM, Khan MN. Exploring hot spots of short birth intervals and associated factors using a
nationally representative survey in Bangladesh. Sci Rep. 2022;12:9551. Medline:35680970 doi:10.1038/s41598-022-13193-2

24 Chungkham HS, Sahoo H, Marbaniang SP. Birth interval and childhood undernutrition: Evidence from a large scale survey
in India. Clin Epidemiol Glob Health. 2020;8:1189-94. doi:10.1016/j.cegh.2020.04.012

25 Williams EK, Hossain MB, Sharma RK, Kumar V, Pandey CM, Baqui AH. Birth interval and risk of stillbirth or neonatal
death: findings from rural north India. J Trop Pediatr. 2008;54:321-7. Medline:18443009 doi:10.1093/tropej/fmn027

26 Kozuki N, Walker N. Exploring the association between short/long preceding birth intervals and child mortality: using
reference birth interval children of the same mother as comparison. BMC Public Health. 2013;13:56. Medline:24564713
doi:10.1186/1471-2458-13-5S3-S6

27 Singh R, Mahat S, Singh S, Nyamasege CK, Wagatsuma Y. The relationship between pelvic organ prolapse and short birth
intervals in a rural area of Nepal. Trop Med Health. 2021;49:5. Medline:33451367 doi:10.1186/541182-021-00298-z

28 Nisha MK, Alam A, Islam MT, Huda T, Raynes-Greenow C. Risk of adverse pregnancy outcomes associated with short and
long birth intervals in Bangladesh: evidence from six Bangladesh Demographic and Health Surveys, 1996-2014. BMJ Open.
2019;9:024392. Medline:30798311 doi:10.1136/bmjopen-2018-024392

29 Khan JR, Bari W, Latif AHMM. Trend of determinants of birth interval dynamics in Bangladesh. BMC Public Health.
2016;16:934. Medline:27595598 doi:10.1186/512889-016-3577-9

30 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. Int J Surg. 2021;88:105906. Medline:33789826 doi:10.1016/j.ijsu.2021.105906

31 The World Bank. East Asia & Pacific [cited 2022 30 June]. Available from: https:/data.worldbank.org/country/Z4. Accessed:
30 June 2022.

32 The World Bank. South Asia. Available from: https:/data.worldbank.org/country/8S. Accessed: 30 June 2022.

33 shifti DM, Chojenta C, Hassen TA, Harris ML. Short birth interval prevalence, determinants and effects on maternal and
child health outcomes in Asia-Pacific region: a systematic review and meta-analysis protocol. BMJ Open. 2023;13:¢076908.
Medline:38154890 doi:10.1136/bmjopen-2023-076908

34 Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. Methodological guidance for systematic reviews of observational epi-
demiological studies reporting prevalence and cumulative incidence data. Int J Evid Based Healthc. 2015;13:147-53.
Medline:26317388 doi:10.1097/XEB.0000000000000054

35 Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K, Sfetcu R, et al. Chapter 7: Systematic reviews of etiology and risk.
Joanna briggs institute reviewer’s manual The Joanna Briggs Institute. 2017.

36 Asif MF, Meherali S, Abid G, Khan MS, Lassi ZS. Predictors of Child’s Health in Pakistan and the Moderating Role of Birth
Spacing. Int ] Environ Res Public Health. 2022;19:03. Medline:35162782 doi:10.3390/ijerph19031759

37 Asif MF, Ishtiaq S, Abbasi NI, Tahir I, Abid G, Lassi ZS. The Interaction Effect of Birth Spacing and Maternal Healthcare
Services on Child Mortality in Pakistan. Children (Basel). 2023;10:12. Medline:37189963 doi:10.3390/children10040710

38 Chowdhury M, Dibley MJ, Alam A, Huda TM, Raynes-Greenow C. Household Food Security and Birth Size of Infants:
Analysis of the Bangladesh Demographic and Health Survey 2011. Curr Dev Nutr. 2018;2:nzy003. Medline:30019026
doi:10.1093/cdn/nzy003

39 de Jonge HCC, Azad K, Seward N, Kuddus A, Shaha S, Beard J, et al. Determinants and consequences of short birth inter-
val in rural Bangladesh: a cross-sectional study. BMC Pregnancy Childbirth. 2014;14:427. Medline:25539669 doi:10.1186/
s12884-014-0427-6

40 Islam MZ, Rahman M, Khan N. Exploring the association between child nutritional disorders and short birth interval:
Evidence from 2017/18 Bangladesh Demographic and Health Survey data. Clin Epidemiol Glob Health. 2023;20:101256.
doi:10.1016/j.cegh.2023.101256

41 Ismail TAT, Hamzah TNT, Hassan MHM, Mahmood NMZ. Prevalence and factors associated with short birth spacing among
Malay women in Kota Bharu, Kelantan, Malaysia. Int Med J. 2008;15:131-6.

42 Mardiana O, Afiah MZN, Norliza A. Role of sociodemographic, obstetric history and planning of pregnancy in predicting
short interpregnancy interval among antenatal mothers in Klang, Selangor. Med J Malaysia. 2019;74:151-9. Medline:31079127

43 Qin C, Mi C, Xia A, Chen W-T, Chen C, Li Y, et al. A first look at the effects of long inter-pregnancy interval and advanced
maternal age on perinatal outcomes: A retrospective cohort study. Birth. 2017;44:230-7. Medline:28421614 doi:10.1111/
birt.12289

44 Wardani Y, Huang YL, Chuang YC. Factors Associated with Infant Deaths in Indonesia: An Analysis of the 2012 and 2017
Indonesia Demographic and Health Surveys. J Trop Pediatr. 2022;68:14. Medline:35924318 doi:10.1093/tropej/fmac065

45 Murtaza K, Saleem Z, Jabeen S, Alzahrani AK, Kizilbash N, Soofi SB, et al. Impact of interpregnancy intervals on perinatal
and neonatal outcomes in a multiethnic Pakistani population. J Trop Pediatr. 2022;68:06. Medline:36228309 doi:10.1093/
tropej/fmac088

46 Hale L, DaVanzo J, Razzaque A, Rahman M. Which factors explain the decline in infant and child mortality in Matlab,
Bangladesh? J Popul Res. 2009;26:3-20. doi:10.1007/512546-008-9003-0

47 Kibria GMA, Burrowes V, Choudhury A, Sharmeen A, Ghosh S, Mahmud A, et al. Determinants of early neonatal mortal-
ity in Afghanistan: an analysis of the Demographic and Health Survey 2015. Global Health. 2018;14:47. Medline:29743085
doi:10.1186/512992-018-0363-8

48 Rahman A, Hossain Z, Kabir E, Rois R. Machine Learning Algorithm for Analysing Infant Mortality in Bangladesh. Springer
Science and Business Media Deutschland GmbH; 2021.

2024 « VOL. 14 « 04072 12 www.jogh.org e doi: 10.7189/jogh.14.04072


https://pubmed.ncbi.nlm.nih.gov/35680970
https://doi.org/10.1038/s41598-022-13193-2
https://doi.org/10.1016/j.cegh.2020.04.012
https://pubmed.ncbi.nlm.nih.gov/18443009
https://doi.org/10.1093/tropej/fmn027
https://pubmed.ncbi.nlm.nih.gov/24564713
https://doi.org/10.1186/1471-2458-13-S3-S6
https://pubmed.ncbi.nlm.nih.gov/33451367
https://doi.org/10.1186/s41182-021-00298-z
https://pubmed.ncbi.nlm.nih.gov/30798311
https://doi.org/10.1136/bmjopen-2018-024392
https://pubmed.ncbi.nlm.nih.gov/27595598
https://doi.org/10.1186/s12889-016-3577-9
https://pubmed.ncbi.nlm.nih.gov/33789826
https://doi.org/10.1016/j.ijsu.2021.105906
https://pubmed.ncbi.nlm.nih.gov/38154890
https://pubmed.ncbi.nlm.nih.gov/38154890
https://doi.org/10.1136/bmjopen-2023-076908
https://pubmed.ncbi.nlm.nih.gov/26317388
https://pubmed.ncbi.nlm.nih.gov/26317388
https://doi.org/10.1097/XEB.0000000000000054
https://pubmed.ncbi.nlm.nih.gov/35162782
https://doi.org/10.3390/ijerph19031759
https://pubmed.ncbi.nlm.nih.gov/37189963
https://doi.org/10.3390/children10040710
https://pubmed.ncbi.nlm.nih.gov/30019026
https://doi.org/10.1093/cdn/nzy003
https://pubmed.ncbi.nlm.nih.gov/25539669
https://doi.org/10.1186/s12884-014-0427-6
https://doi.org/10.1186/s12884-014-0427-6
https://doi.org/10.1016/j.cegh.2023.101256
https://pubmed.ncbi.nlm.nih.gov/31079127
https://pubmed.ncbi.nlm.nih.gov/28421614
https://doi.org/10.1111/birt.12289
https://doi.org/10.1111/birt.12289
https://pubmed.ncbi.nlm.nih.gov/35924318
https://doi.org/10.1093/tropej/fmac065
https://pubmed.ncbi.nlm.nih.gov/36228309
https://doi.org/10.1093/tropej/fmac088
https://doi.org/10.1093/tropej/fmac088
https://doi.org/10.1007/s12546-008-9003-0
https://pubmed.ncbi.nlm.nih.gov/29743085
https://doi.org/10.1186/s12992-018-0363-8

Short birth interval in the Asia-Pacific region

49 Das Gupta R, Swasey K, Burrowes V, Hashan MR, Al Kibria GM. Factors associated with low birth weight in Afghanistan:
a cross-sectional analysis of the demographic and health survey 2015. BMJ Open. 2019;9:¢025715. Medline:31092648
doi:10.1136/bmjopen-2018-025715

50 Kaur S, Upadhyay AK, Srivastava DK, Srivastava R, Pandey ON. Maternal correlates of birth weight of newborn: A hospital
based study. Indian ] Community Health. 2014;26:187-91.

51 Khan JR, Biswas RK. Influence of parental education on child mortality in Bangladesh: repeated cross-sectional surveys.
Biodemography Soc Biol. 2020;65:214-26. Medline:32727278 doi:10.1080/19485565.2020.1734910

52 Hercus A, Dekker G, Leemaqz S. Primipaternity and birth interval; independent risk factors for preeclampsia. ] Matern Fetal
Neonatal Med. 2020;33:303—-6. Medline:29914280 doi:10.1080/14767058.2018.1489794

53 Sayem AM, Sanaullah Nury ATM. Examination of birth intervals: Marriage to first, first to second and mean birth intervals
in Bangladeshi women. Asia-Pacific Social Science Review. 2011;11:1-18.

54 Karkee R, Lee AH. Birth Spacing of Pregnant Women in Nepal: A Community-Based Study. Front Public Health. 2016;4:205.
Medline:27699165 doi:10.3389/fpubh.2016.00205

55 Sahu D, Nair S, Singh L, Gulati BK, Pandey A. Levels, trends & predictors of infant & child mortality among Scheduled
Tribes in rural India. Indian J Med Res. 2015;141:709—-19. Medline:26139791

56 Sharma J, Pandey S, Negandhi P. Determinants of suboptimal breastfeeding in Haryana - An analysis of national family
health survey-4 data. Indian J Public Health. 2020;64:285-94. Medline:32985431 doi:10.4103/ijph.lJPH_406_19

57 Basit A, Nair S, Chakraborthy K, Darshan B, Kamath A. Risk factors for under-nutrition among children aged one to five years
in Udupi taluk of Karnataka, India: A case control study. Australas Med J. 2012;5:163—7. Medline:22952561 doi:10.4066/
AM]J.2012.102

58 Singal N, Setia G, Taneja BK, Singal KK. Factors associated with maternal anaemia among pregnant women in rural India.
Bangladesh Journal of Medical Science. 2018;17:583-92. doi:10.3329/bjms.v17i4.38320

59 Shakeel A, Kamal A, Tesema GA, Siddiqa M. Analysis of Spatial Patterns and Associated Factors of Stillbirth in Pakistan,
PDHS (2017-18): A Spatial and Multilevel Analysis. J Stat Theory Pract. 2023;17:26. doi:10.1007/542519-022-00308-1

60 Huo X-X, Gao E-S, Cheng Y-M, Luo L, Liang H, Huang G-V, et al. Effect of interpregnancy interval after a mifepris-
tone-induced abortion on neonatal outcomes in subsequent pregnancy. Contraception. 2013;87:38—44. Medline:23040132
doi:10.1016/j.contraception.2012.08.043

61 Roberts CL, Algert CS, Ford JB, Nippita TA, Morris JM. Association between interpregnancy interval and the risk of recur-
rent loss after a midtrimester loss. Hum Reprod. 2016;31:2834-40. Medline:27742726 doi:10.1093/humrep/dew251

62 Hussain R. Risk factors for neonatal mortality in low-income population subgroups in Karachi, Pakistan. Community Genet.
2002;5:249-56. Medline:14960879 doi:10.1159/000066688

63 Nakamura Y, Tsuda H, Masahashi Y, Nakamura T, Suzuki M, Fukuhara N, et al. Impact of the interpregnancy inter-
val after cesarean delivery on subsequent perinatal risks: a retrospective study. Arch Gynecol Obstet. 2023;308:479-85.
Medline:35984489 doi:10.1007/s00404-022-06651-9

64 Holowko N, Jones M, Tooth L, Koupil I, Mishra GD. Socioeconomic Position and Reproduction: Findings from the Australian
Longitudinal Study on Women’s Health. Matern Child Health J. 2018;22:1713-24. Medline:29956129 doi:10.1007/s10995-
018-2567-1

65 Kluckow H, Panisi L, Larui J, Jatobatu A, Kim D, Hodges L, et al. Socio-demographic predictors of unintended pregnancy
and late antenatal booking in Honiara, Solomon Islands. Aust N Z J Obstet Gynaecol. 2018;58:349-57. Medline:29383699
doi:10.1111/aj0.12782

66 Dhamrait G, O'Donnell M, Christian H, Pereira G. Is early childhood development impeded by the birth timing of the
younger sibling? PLoS One. 2022;17:e0268325. Medline:35536788 doi:10.1371/journal.pone.0268325

67 Ashfaq M, Mateen A, Mateen H, Hanif A. Frequency of Short Interpregnancy Interval in Females with Preterm Birth. Pak
J Med Health Sci. 2017;11:582—4.

68 Abeywickrama G, Anuranga C. A decomposition analysis of inequalities in Low birth weight in Sri Lanka: findings from
the Demographic and Health survey-2016. Ceylon Med J. 2020;65:15. Medline:32772518 doi:10.4038/cmj.v65i1-2.9132

69 Sayem AM, Nury A. Examination of Birth Intervals: Marriage to First, First to Second and Mean Birth Intervals in Bangladeshi
Women. Asia-Pacific Social Science Review. 2011;11:1-18.

70 Khan JR, Gulshan J. Heterogeneous effects of factors on child nutritional status in Bangladesh using linear quantile mixed
model. Biostat Epidemiol. 2020;4:265-81. doi:10.1080/24709360.2020.1842048

71 Abedin S, Arunachalam D. Maternal autonomy and high-risk pregnancy in Bangladesh: the mediating influences of child-
bearing practices and antenatal care. BMC Pregnancy Childbirth. 2020;20:555. Medline:32962637 doi:10.1186/s12884-
020-03260-9

72 Asif MF, Meherali S, Abid G, Khan MS, Lassi ZS. Predictors of Child’s Health in Pakistan and the Moderating Role of Birth
Spacing. Int J Environ Res Public Health. 2022;19:1759. Medline:35162782 doi:10.3390/ijerph19031759

73 Lin J, Liu H, Wu DD, Hu HT, Wang HH, Zhou CL, et al. Long interpregnancy interval and adverse perinatal outcomes: A
retrospective cohort study. Sci China Life Sci. 2020;63:898-904. Medline:31701403 doi:10.1007/s11427-018-9593-8

74 Panaretto K, Lee H, Mitchell M, Larkins S, Manessis V, Buettner P, et al. Risk factors for preterm, low birth weight and small
for gestational age birth in urban Aboriginal and Torres Strait Islander women in Townsville. Aust N Z J Public Health.
2006;30:163-70. Medline:16681339 doi:10.1111/j.1467-842X.2006.tb00111.x

75 Tanigawa K, Ikehara S, Cui M, Kawanishi Y, Kimura T, Ueda K, et al. Association Between Interpregnancy Interval and
Risk of Preterm Birth and Its Modification by Folate Intake: The Japan Environment and Children’s Study. J Epidemiol.
2023;33:113-9. Medline:34024875 doi:10.2188/jea JE20210031

www.jogh.org ¢ doi: 10.7189/jogh.14.04072 13 2024 « VOL. 14 « 04072


https://pubmed.ncbi.nlm.nih.gov/31092648
https://doi.org/10.1136/bmjopen-2018-025715
https://pubmed.ncbi.nlm.nih.gov/32727278
https://doi.org/10.1080/19485565.2020.1734910
https://pubmed.ncbi.nlm.nih.gov/29914280
https://doi.org/10.1080/14767058.2018.1489794
https://pubmed.ncbi.nlm.nih.gov/27699165
https://pubmed.ncbi.nlm.nih.gov/27699165
https://doi.org/10.3389/fpubh.2016.00205
https://pubmed.ncbi.nlm.nih.gov/26139791
https://pubmed.ncbi.nlm.nih.gov/32985431
https://doi.org/10.4103/ijph.IJPH_406_19
https://pubmed.ncbi.nlm.nih.gov/22952561
https://doi.org/10.4066/AMJ.2012.102
https://doi.org/10.4066/AMJ.2012.102
https://doi.org/10.3329/bjms.v17i4.38320
https://doi.org/10.1007/s42519-022-00308-1
https://pubmed.ncbi.nlm.nih.gov/23040132
https://doi.org/10.1016/j.contraception.2012.08.043
https://pubmed.ncbi.nlm.nih.gov/27742726
https://doi.org/10.1093/humrep/dew251
https://pubmed.ncbi.nlm.nih.gov/14960879
https://doi.org/10.1159/000066688
https://pubmed.ncbi.nlm.nih.gov/35984489
https://pubmed.ncbi.nlm.nih.gov/35984489
https://doi.org/10.1007/s00404-022-06651-9
https://pubmed.ncbi.nlm.nih.gov/29956129
https://doi.org/10.1007/s10995-018-2567-1
https://doi.org/10.1007/s10995-018-2567-1
https://pubmed.ncbi.nlm.nih.gov/29383699
https://doi.org/10.1111/ajo.12782
https://pubmed.ncbi.nlm.nih.gov/35536788
https://doi.org/10.1371/journal.pone.0268325
https://pubmed.ncbi.nlm.nih.gov/32772518
https://doi.org/10.4038/cmj.v65i1-2.9132
https://doi.org/10.1080/24709360.2020.1842048
https://pubmed.ncbi.nlm.nih.gov/32962637
https://doi.org/10.1186/s12884-020-03260-9
https://doi.org/10.1186/s12884-020-03260-9
https://pubmed.ncbi.nlm.nih.gov/35162782
https://doi.org/10.3390/ijerph19031759
https://pubmed.ncbi.nlm.nih.gov/31701403
https://doi.org/10.1007/s11427-018-9593-8
https://pubmed.ncbi.nlm.nih.gov/16681339
https://doi.org/10.1111/j.1467-842X.2006.tb00111.x
https://pubmed.ncbi.nlm.nih.gov/34024875
https://doi.org/10.2188/jea.JE20210031

Hassen et al.

76 Zafar S, Naurin R, Asif HF, Majeed T, Mahmood Z. Short inter-pregnancy interval in multiparous females and impact on
preterm delivery. PPIMHS. 2020;14:1128-30.

77 Kashem SR, Arokiasamy JT, Khanam ST, Anthonisamy AN, Bhatt P, Islam M. Sociodemographic factors associated with
birth interval: a study among rural women in Chandina, Comilla, Bangladesh. Journal of Public Health. 2020;28:11-5.
doi:10.1007/s10389-019-01018-y

78 Murtaza K, Saleem Z, Jabeen S, Alzahrani AK, Kizilbash N, Soofi SB, et al. Impact of interpregnancy intervals on perina-
tal and neonatal outcomes in a multiethnic Pakistani population. J Trop Pediatr. 2022;68:fmac088. Medline:36228309
doi:10.1093/tropej/fmac088

79 Tuz-Zahura F, Sen KK, Nilima S, Bari W. Can women’s 3E index impede short birth interval? evidence from Bangladesh
Demographic and Health Survey, 2017-18. PLoS Ome. 2022;17:0263003. Medline:35081128 doi:10.1371/journal.
pone.0263003

80 Suwal JV. Socio-cultural dynamics of birth intervals in Nepal. Contrib Nepalese Stud. 2001;28:11-34.

81 Hossain MB, Khan M, Ababneh F, Shaw J. Identifying factors influencing contraceptive use in Bangladesh: evidence from
BDHS 2014 data. BMC Public Health. 2018;18:192. Medline:29378546 doi:10.1186/512889-018-5098-1

82 Shafiqullah H, Morita A, Nakamura K, Seino K. The family planning conundrum in Afghanistan. Health Promot Int.
2018;33:311-7. Medline:28334747

83 Haider S, Todd C, Ahmadzai M, Rahimi S, Azfar P, Morris JL, et al. Childbearing and contraceptive decision making
amongst Afghan men and women: a qualitative analysis. Health Care Women Int. 2009;30:935-53. Medline:19742366
doi:10.1080/07399330903052129

84 Shaikh BT, Azmat SK, Mazhar A. Family planning and contraception in Islamic countries: a critical review of the literature.
J Pak Med Assoc. 2013;63:567-72. Medline: 24386733

85 Tesema GA, Worku MG, Teshale AB. Duration of birth interval and its predictors among reproductive-age women in
Ethiopia: Gompertz gamma shared frailty modeling. PLoS One. 2021;16:e0247091. Medline:33606724 doi:10.1371/jour-
nal.pone.0247091

86 Shifti DM, Chojenta C, Holliday EG, Loxton D. Socioeconomic inequality in short birth interval in Ethiopia: a decomposi-
tion analysis. BMC Public Health. 2020;20:1504. Medline:33023567 doi:10.1186/512889-020-09537-0

87 Shukla A, Kumar A, Mozumdar A, Aruldas K, Acharya R, Ram F, et al. Association between modern contraceptive use
and child mortality in India: A calendar data analysis of the National Family Health Survey (2015-16). SSM Popul Health.
2020;11:100588. Medline:32382651 doi:10.1016/j.ssmph.2020.100588

88 Brhanie TW, Tsegaye Asires M. Assessment of factors affecting modern contraceptive utilization in merawi town, Northwest
Ethiopia. Prim Health Care. 2016;6:1000235. doi:10.4172/2167-1079.1000235

89 Hailu D, Gulte T. Determinants of short interbirth interval among reproductive age mothers in Arba Minch District, Ethiopia.
Int ] Reprod Med. 2016;2016:6072437. Medline:27239553 doi:10.1155/2016/6072437

90 Saha UR, van Soest A. Contraceptive use, birth spacing, and child survival in Matlab, Bangladesh. Stud Fam Plann.
2013;44:45-66. Medline:23512873 doi:10.1111/].1728-4465.2013.00343.x

91 Islam MA, Khan MNA, Raihan H, Barna SD. Exploring the Influencing Factors for Contraceptive Use among Women: A
Meta-Analysis of Demographic and Health Survey Data from 18 Developing Countries. International Journal of Reproductive
Medicine. 2022;2022:6942438. Medline:36419908 doi:10.1155/2022/6942438

92 Kaniki FR. Factors influencing the use of modern contraceptive methods among rural women of child bearing age in
the Democratic Republic of the Congo. J Family Med Prim Care. 2019;8:2582. Medline:31548936 doi:10.4103/jfmpc.
jfmpc_345_19

93 Maravilla JC, Betts KS, e Cruz CC, Alati R. Factors influencing repeated teenage pregnancy: a review and meta-analysis. Am
J Obstet Gynecol. 2017;217:527-45.e31. Medline:28433733 doi:10.1016/j.ajog.2017.04.021

94 Sharma H, Singh SK. Socioeconomic inequalities in contraceptive use among female adolescents in south Asian countries:
a decomposition analysis. BMC Womens Health. 2022;22:151. Medline:35538459 doi:10.1186/512905-022-01736-8

95 Najafi-Sharjabad F, Yahya SZS, Rahman HA, Hanafiah M, Manaf RA. Barriers of modern contraceptive practices among Asian
women: a mini literature review. Glob J Health Sci. 2013;5:181. Medline:23985120 doi:10.5539/gjhs.v5n5p181

96 Hossain MA, Hossain MB. Understanding fertility behavior of the Forcibly Displaced Myanmar Nationals in Bangladesh: A
qualitative study. PLoS One. 2023;18:¢0285675. Medline:37252933 doi:10.1371/journal.pone.0285675

97 RamaRao S, Townsend J, Askew I. Correlates of inter-birth intervals: implications of optimal birth spacing strategies in
Mozambique. FRONTIERS Final Report. Washington, DC: Population Council. 2006.

98 Tengku Ismail TA, Hamzah TNBT, Hassan MHM, Mahmood NMZN. Prevalence and factors associated with short birth
spacing among Malay women in Kota Bharu, Kelantan, Malaysia. Int Med J. 2008;15:131-6.

99 Pazol K, Whiteman MK, Folger SG, Kourtis AP, Marchbanks PA, Jamieson DJ. Sporadic contraceptive use and nonuse:
age-specific prevalence and associated factors. Am J Obstet Gynecol. 2015;212:324.e1-8. Medline:25305406 doi:10.1016/j.
2j0g.2014.10.004

100 Sidze EM, Lardoux S, Speizer IS, Faye CM, Mutua MM, Badji F. Young women access and use of contraception: the role of pro-

viders' restrictions in urban Senegal. Int Perspect Sex Reprod Health. 2014;40:176. Medline:25565345 doi:10.1363/4017614

101 Montgomery MR, Cohen B. Population NRCCo. Effect of a Child’s Death on Birth Spacing: A Cross-National Analysis. From

Death to Birth: Mortality Decline and Reproductive Change: National Academies Press (US); 1998.

2024 « VOL. 14 « 04072 14 www.jogh.org e doi: 10.7189/jogh.14.04072


https://doi.org/10.1007/s10389-019-01018-y
https://pubmed.ncbi.nlm.nih.gov/36228309
https://doi.org/10.1093/tropej/fmac088
https://pubmed.ncbi.nlm.nih.gov/35081128
https://doi.org/10.1371/journal.pone.0263003
https://doi.org/10.1371/journal.pone.0263003
https://pubmed.ncbi.nlm.nih.gov/29378546
https://doi.org/10.1186/s12889-018-5098-1
https://pubmed.ncbi.nlm.nih.gov/28334747
https://pubmed.ncbi.nlm.nih.gov/19742366
https://doi.org/10.1080/07399330903052129
https://pubmed.ncbi.nlm.nih.gov/24386733
https://pubmed.ncbi.nlm.nih.gov/33606724
https://doi.org/10.1371/journal.pone.0247091
https://doi.org/10.1371/journal.pone.0247091
https://pubmed.ncbi.nlm.nih.gov/33023567
https://doi.org/10.1186/s12889-020-09537-0
https://pubmed.ncbi.nlm.nih.gov/32382651
https://doi.org/10.1016/j.ssmph.2020.100588
https://doi.org/10.4172/2167-1079.1000235
https://pubmed.ncbi.nlm.nih.gov/27239553
https://doi.org/10.1155/2016/6072437
https://pubmed.ncbi.nlm.nih.gov/23512873
https://doi.org/10.1111/j.1728-4465.2013.00343.x
https://pubmed.ncbi.nlm.nih.gov/36419908
https://doi.org/10.1155/2022/6942438
https://pubmed.ncbi.nlm.nih.gov/31548936
https://doi.org/10.4103/jfmpc.jfmpc_345_19
https://doi.org/10.4103/jfmpc.jfmpc_345_19
https://pubmed.ncbi.nlm.nih.gov/28433733
https://doi.org/10.1016/j.ajog.2017.04.021
https://pubmed.ncbi.nlm.nih.gov/35538459
https://doi.org/10.1186/s12905-022-01736-8
https://pubmed.ncbi.nlm.nih.gov/23985120
https://doi.org/10.5539/gjhs.v5n5p181
https://pubmed.ncbi.nlm.nih.gov/37252933
https://doi.org/10.1371/journal.pone.0285675
https://pubmed.ncbi.nlm.nih.gov/25305406
https://doi.org/10.1016/j.ajog.2014.10.004
https://doi.org/10.1016/j.ajog.2014.10.004
https://pubmed.ncbi.nlm.nih.gov/25565345
https://doi.org/10.1363/4017614

