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ABSTRACT

Introduction Inadequately spaced pregnancies, defined

as pregnancies fewer than 18 months apart, are linked

to maternal, infant, and child morbidity and mortality, and
adverse social, educational and economic outcomes in

later life for women and children. Quantifying the relation
between intimate partner violence (IPV) and women'’s ability
to space and time their pregnancies is an important part of
understanding the burden of disease related to IPV.

Methods We applied Cox proportional hazards models to
monthly data from the Demographic and Health Surveys’
Reproductive Health Calendar to compare interpregnancy
intervals for women who experienced physical, sexual and/
or emotional IPV in 29 countries. We conducted a one-stage
meta-analysis to identify the periods when women who
experienced IPV were at the highest risk of unintended and
incident pregnancy, and a two-stage meta-analysis to explore
cross-country variations in the magnitude of the relation
between women’s experience of IPV and pregnancy spacing.
Results For the one-stage analysis, considering 52959
incident pregnancies from 90446 women, which represented
232394 person-years at risk, women’s experience of [PV
was associated with a 51% increase in the risk of pregnancy
(95%Cl 1.38 to 1.66), although this association decreased
over time. When limiting our inference to unintended
pregnancies that resulted in live births, women’s experience
of IPV was associated with a 30% increase in the risk of
unintended pregnancy (95% Cl 1.25 to 1.34; n=13541
pregnancies, 92848 women, 310319 person-years at risk).
In the two-stage meta-analyses, women’s experience of IPV
was associated with a 13% increase in the probability of
incident pregnancy (95% Cl 1.07 to 1.20) and a 28% increase
in the likelihood of unintended pregnancy (95%Cl 1.19 to
1.38).

Conclusions Across countries, women’s experience of IPV
is associated with a reduction in time between pregnancies
and an increase in the risk of unintended pregnancy; the
magnitude of this effect varied by country and over time.

INTRODUCTION
Women’s ability to make decisions about
their reproductive lives is central to their

Key questions
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What is already known about this topic?

» Research from high-income countries and from
cross-sectional data from several low-income and
middle-income countries suggests that women who
experience intimate partner violence may be less
able to space their pregnancies than women who
do not.

» This is the first analysis to estimate the relation
between women’s experience of intimate partner
violence and pregnancy spacing that uses
retrospective information on the date of violence
initiation rather than a concurrent measure of
violence for most of the 29 low-and-middle-income
countries included in this analysis.

» In contrast to prior analyses in low-income and
middle-income countries that are limited to live
births, this analysis includes information on the
spacing of all pregnancies, whether or not they
resulted in live births, which may provide more
accurate estimates given that partner violence is
associated with pregnancy termination.

What are the new findings?

» Considering population-representative data from 29
countries, women’s experience of intimate partner
violence was associated with a 51% increase in the
risk of pregnancy (95% Cl 1.38 to 1.66) and a 30%
increase in the risk of unintended pregnancies that
resulted in live birth.

Recommendations for policy

» Because of the centrality of pregnancy spacing to
maternal and child health, results from this analysis
may help inform estimates of the burden of disease
related to women’s experience of intimate partner
violence.

educational and economic achievement,1
their health? and the health of their chil-
dren. Women who are not able to plan
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their pregnancies are at increased risk for unsafe or
repeat abortion.” * Mothers who are not able to time or
space their pregnancies are more likely to experience
obstetric fistula, uterine rupture and pregnancy-related
mortality.” * Pregnancies fewer than 18 months apart are
associated with increased risk of preterm birth,” low birth
weight and small for gestational age.® When there is a
reduction in time between births, children can face more
competition with their siblings for parental attention,
food, and access to education and medical care, espe-
cially in resource-limited settings.”

Intimate partner violence (IPV) is defined by the WHO
as emotional, physical or sexual violence by a current or
former partner.® Recent meta-analyses suggest that TPV
is associated with both decreased use of contraception’
and increased risk of unintended pregnancy and abor-
tion."” TPV may have both direct and indirect effects on
a woman’s ability to space her pregnancies. Perpetra-
tors of physical, sexual or emotional IPV may attempt
to control their female partner’s fertility, affecting her
ability to negotiate safe sexual practices. Reproductive
coercion, also called fertility control, may co-occur with
emotional, physical, or sexual IPV. Reproductive coer-
cion can take the form of contraceptive sabotage; preg-
nancy pressure, unduly influencing a woman’s decision
to become pregnant; and/or pregnancy coercion, unduly
influencing the outcome of a pregnancy." '*

In this manuscript, we assess whether IPV is associated
with a reduction in the time between pregnancies. Prior
to initiating these analyses, we reviewed existing litera-
ture on IPV and pregnancy spacing in low-and-middle-in-
come countries (LMICs). Existing articles on pregnancy
spacing in LMICs use cross-sectional data from the Demo-
graphic and Health Surveys (DHS) to estimate the asso-
ciation between IPV in the year prior to survey and the
interval between live births."”'® These articles exclude
pregnancies that ended prior to term because of miscar-
riage or induced abortion or that did not result in live
births, which likely underestimates the relation between
IPV and pregnancy spacing given that IPV is associated
with pregnancy termination."’ In this study we build
on prior research by using monthly data from the DHS
Reproductive Health (RH) Calendar and information on
the year that IPV began to (1) temporally order both IPV
and incident pregnancy and (2) include all pregnancies,
whether or not those pregnancies resulted in live births.
Accurate estimation of the effect of IPV on reproductive
health is essential for quantifying the burden of disease
associated with women’s experiences of violence.

METHODS

Data

We used the most recent DHS data from all countries that
asked women when IPV began in their most recent part-
nership as part of the Domestic Violence (DV) Module
and that administered the RH Calendar, which collects
monthly measures of women’s pregnancies, births and

terminations, and contraceptive use over the 5years prior
to the survey. The DHS applies multistage, stratified prob-
abilistic sampling to estimate important maternal and
child health (MCH) indicators at the population level
in most LMICs."® Surveys were administered between
2005 and 2014 within each of the five DHS geographical
regions. Some countries that administer the RH Calendar
only collect calendar data from a subset of participants in
the Women’s Household Survey. The DHS DV Module
is administered to a subsample of women and girls aged
15-49 years included in the women’s survey (see table 1).
DV Module participants signed an additional consent
form and were only asked about their experience of
violence if they could be interviewed without other adults
present, in keeping with the WHO’s guidance for the
protection of participants in partner violence research.'”
Only ever-married or ever-partnered women and girls are
asked about their experience of IPV. We restricted the
data set to ever-partnered women aged 39 and younger
at the time of survey because of age-specific differences
in fertility intentions, and excluded women who reported
that they were widowed at the time of survey.

Measures

Our time-varying exposure was IPV, measured using the
DHS DV Module, which is based on the modified Conflict
Tactics Scale' as applied in the WHO Multi-Country
Study on Women’s Health and Domestic Violence against
Women. Women were asked for the year that their most
recent partnership began; if they reported experiencing
any form of IPV within that relationship, they were asked
how many years they had been in the relationship before
the IPV began. We estimated the hazard of any form of
abuse (emotional, physical, or sexual) on incident preg-
nancy because the DHS did not collect data on when
specific forms (emotional, physical, or sexual) of IPV
started. We made the assumption that IPV continued in
the relationship after the first reported instance. Close
to 80% of women (79.6%) who reported that IPV began
before the year prior to interview also reported experi-
encing IPV during the year prior to interview.

The main outcome was incident pregnancy. While
the RH Calendar collects monthly data on pregnancy
status for the last byears of a woman’s birth history, the
DHS only records the intendedness of pregnancies that
resulted in live births, rather than all incident pregnan-
cies. For live-born children, the DHS asks, ‘at the time
you became pregnant with (NAME), did you want to
become pregnant then, did you want to wait until later,
or did you not want to have any (more) children at all?’
We classified both mistimed and unwanted pregnancies
as unintended pregnancies in our analysis of time-to-un-
intended pregnancy.

We created a directed acyclic graph to distinguish
between variables that may be on the causal pathway
between IPV and incident pregnancy, like contracep-
tion” and parity,' ' and probable confounders (see
online supplementary figure S5). We adjusted for
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Total women in analysis
data set who reported any

Interviewed Total women
Sample size for in Domestic in analysis
Country Year women’s survey Violence Module data sett n %

Central Asia 17864 11569 3563 1000 28.1

Tajikistan 2012 9656 5547 1755 431 24.6

Colombia 2010 53521 52952 9004 3331 37.0

Peru 2012 23888 35414 4377 1886 43.1

Azerbaijan 2006 8444 5617 1299 274 211

Moldova 2005 7440 5695 1012 293 29.0

South and South-East Asia 181332 98845 25056 9390 37.5

India 2005 124385 83703 19906 7520 37.8
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Pakistan 2012 13558 3687 1609 672 41.8

Sub-Saharan Africa 226128 106565 43356 15958 36.8

Comoros 2012 5329 3341 1082 124 11.5

Kenya 2014 31079 5657 2042 928 45.4

Mali 2012 10424 3459 1756 808 46.0

Namibia 2011 9176 2931 520 185 35.6

Rwanda 2005 11321 4066 1768 671 38.0

Tanzania 2010 10139 7047 2945 1319 44.8

Zambia 2013 16441 11778 5183 2589 50.0

*Sample restricted to ever-partnered women and girls who completed the Reproductive Health Calendar and who responded to any question
related to physical, sexual or emotional IPV.

tPakistan 2012 DHS did not measure sexual IPV; Colombia 2010 and Rwanda 2005 DHS did not measure emotional IPV.

DHS, Demographic and Health Surveys; IPV, intimate partner violence.

confounding by maternal age, marital status, maternal  a time-varying ratio of the number of surviving male
education, partner’s education, a country-specific  children over the total number of surviving male and
measure of individual household wealth, described  female children that included women’s full birth history
in detail elsewhere,” and rural residence. We created  and that changed with every live birth or infant or child
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death that occurred during the 5-year recall period. We
excluded age at first cohabitation from our final models
because of within-country collinearity. We considered
restricted cubic splines with two knots for model-
ling continuous covariates: age and the proportion of
surviving children who were male.

Statistical analyses

We estimated the relation between IPV and time-to-preg-
nancy, measured in months. In addition, we estimated the
association between IPV and time-to-unintended preg-
nancy where we restricted our inference to pregnancies
that resulted in live births because the DHS only asked
about the intendedness of pregnancies that resulted in
live births. We defined the start of follow-up as the end
of the first pregnancy (either miscarriage, termination or
live birth) that began in the first 3years of the 5-year birth
history to allow time for the occurrence of the event of
interest, incident pregnancy. Observations were censored
at the end of the 5-year recall period or at the time of
sterilisation of the respondent or her partner.

We used one-stage and two-stage meta-analyses to quan-
tify and account for cross-country heterogeneity in the
association between IPV and interpregnancy intervals.
In the one-stage analysis, we applied Cox proportional
hazards (PH)?! shared frailty models?*# to estimate time-
to-pregnancy and time-to-unintended pregnancy across
countries, which allowed us to compare the survival curves
by women’s experience of IPV. We used country-level frail-
ties, the survival analysis equivalent of random effects in
generalised mixed models,24 to account for unmeasured,
country-level factors. We interacted confounders that
violated the PH assumption with a restricted cubic spline
of time with two knots to allow for a flexible relationship
between non-proportional confounders and time.

For the two-stage meta-analysis, we applied stratified
Cox PH models to estimate the relation between women’s
experience of IPV and time-to-pregnancy or time-to-un-
intended pregnancy within each country and pooled
country-specific HRs using random-effects meta-anal-
ysis. The two-stage analysis allowed us to explore coun-
try-level heterogeneity in the strength of the association
between IPV and interpregnancy intervals. In contrast to
the one-stage analysis, we stratified country-level models
by confounders that violated the PH assumption, rather
than interacting these covariates with time, to avoid
making any inference about the relation between these
confounders and time. We selected the country-specific
model with the fewest stratifying variables and assessed
whether the effect of IPV varied over time within each
country. We addressed within-country collinearity issues
by excluding one of the collinear variables. For the
pooled estimate, country-level estimates were weighted
by the inverse of the sum of the within-country sampling
variance and the cross-country sampling variance.” We
used the I” statistic to quantify the proportion of variation
in effect estimates across studies due to actual variation
rather than chance.”

In both the one- and the two-stage meta-analyses, when
we found evidence that the effect of IPV varied over time,
we compared different functional forms for time (linear,
natural log, exponential) and included the form that
resulted in the lowest value of the Akaike information
criterion. We used Schoenfeld residuals to verify the PH
assumption and included interactions between time and
covariates that violated the PH assumption®” (see online
supplementary figures SI1 and S2 and supplementary
tables S1 and S2 for the results from these model checks
for the one- and two-stage meta-analyses, respectively).

In a sensitivity analysis, we included country-level proxy
measures of women’s empowerment (the ratio of women
to men in the workforce) and access to contraception
(logged values of per capita gross domestic product
(GDP) and healthcare expenditures, the percentage of
the population in urban centres, and the prevalence of
use of modern contraceptive methods) in the one-stage
model of time-to-incident pregnancy to assess the degree
to which these variables explained between-country
heterogeneity. The ratio of women to men in the formal
economy was not measured for Kenya or Nigeria, and
these countries were excluded from the sensitivity anal-
ysis for the relation between IPV and time-to-incident
pregnancy. Due to convergence issues, we only included
the prevalence of modern contraception and logged
GDP when exploring country-level heterogeneity in the
relation between IPV and time-to-unintended pregnancy.
Country-level markers of women’s empowerment and
contraceptive access included a 2-year lag from the date
of interview and were derived from the World Bank’s
World Development Indicators Database.

The DHS imputes missing data on important MCH
indicators.”® Only a small percentage of respondents who
completed the RH Calendar and who answered any ques-
tion about their experience of IPV were missing infor-
mation on important confounders (n=1161; 1.2%), and
these observations were excluded from the analyses. All
analyses were conducted on Stata V.13.1.

RESULTS

Characteristics of the sample

Overall, 36% of women reported ever experiencing
IPV (table 1). The percentage of women reporting
emotional, physical, and/or sexual IPV was relatively
consistent across regions, but varied widely between
countries within each region. Women who participated
in the Uganda 2011 and Sierra Leone 2013 surveys
were the most likely to experience IPV (61% and 52%,
respectively), while participants in the Comoros 2012
survey were the least likely to have experienced any form
of IPV (12%). As illustrated in figure 1, the pregnancy
rate varied widely across countries. For women who had
never experienced IPV, the pregnancy rate ranged from
0.1 pregnancies/year in the Ukraine 2007 DHS to 0.3
pregnancies/year in the Timor Leste 2009 DHS. For
women who experienced IPV, the pregnancy rate ranged
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Pregnancy rate - IPV

Azerbaijan 2006 —| —_—
Burkina Faso 2010 — —
Cambodia 2014 —| —
Colombia 2010 —| -
Comoros 2012 —| —_——
Egypt 2014 — —
Ghana 2008 — e
Honduras 2011 —| ——
India 2005 —| -
Kenya 2014 — ——
Kyrgyz Republic 2012 —| —
Malawi 2010 — ——
Mali 2012 — —
Moldova 2005 —| —
Mozambique 2011 —| ——
Namibia 2013 — —_—
Nepal 2011 — ——
Nigeria 2013 — ——
Pakistan 2012 — —_——
Peru2012- -@-
Rwanda 2005 —| —
Sierra Leone 2013 —| ——
Tajikistan 2012 — —_—
Tanzania 2010 — ——
Timor Leste 2009 —| —_——
Ukraine 2007 { ———@———
Uganda 2011 — —_——
Zambia 2013 — ——
Zimbabwe 2010 —| —— mean = 0.24 pregnancies/person-year
010 020 030 040

Number of pregnancies per person-year at risk (estimate and 95% CI)

Figure 1

Pregnancy rate - no IPV

Azerbaijan 2006 — e
Burkina Faso 2010 — ——
Cambodia 2014 — ——
Colombia 2010 —| -~
Comoros 2012 — —_——
Egypt 2014 — ——
Ghana 2008 —| .
Honduras 2011 —| ——
India 2005 — &
Kenya 2014 — —
Kyrgyz Republic 2012 — D _—
Malawi 2010 = ——
Mali 2012 — —
Moldova 2005 —| ——
Mozambique 2011 — —
Namibia 2013 — —_—
Nepal 2011 — —
Nigeria 2013 —| -0
Pakistan 2012 — —
Peru 2012 | -
Rwanda 2005 — ——
Sierra Leone 2013 — —_—
Tajikistan 2012 — —
Tanzania 2010 — ——
Timor Leste 2009 — —_—
Ukraine 2007 | ——@——
Uganda 2011 — —_————
Zambia 2013 — ——
Zimbabwe 2010 — —— mean = 0.23 pregnancies/person-year
010 01 020 025 030 035

Number of pregnancies per person-year at risk (estimate and 95% Cl)

Distribution of the country-specific rates of incident pregnancy (pregnancies/person-years at risk) by

ever experience of intimate partner violence (IPV). The figure presents the distribution of incident pregnancy rates across
countries by whether women ever experienced any form of IPV (emotional, physical, or sexual) during follow-up. While there
were some within-country differences in the pregnancy rates between women who did and who did not experience IPV, the

mean pregnancy rates did not differ by experience of IPV.

from 0.1 pregnancies/year in the Peru 2012 DHS to 0.4
pregnancies/year in the Azerbaijan 2006 survey. The
mean pregnancy rate was the same for women who had
and had not experienced IPV (0.2 pregnancies/year),
although the pregnancy rate varied by IPV status within
some countries.

In table 2, we present respondents’ characteristics at
the time of survey stratified by women’s ever experience
of any form of IPV (physical, sexual or emotional). A
smaller percentage of women who had ever experienced
IPV reported completing secondary or higher levels of
education (38% vs 44%). Similarly, women who experi-
enced IPV were less likely to report that their partners
had completed secondary or higher education (47% vs
51%). Compared with women who never experienced
IPV, a lesser proportion of women who experienced IPV
were married (74% vs 82%) and a greater proportion
were divorced or separated (9% vs 3%). Compared with
women who never experienced IPV, a higher proportion
of women who experienced IPV had begun cohabitating
with a partner prior to age 20 (73% vs 65%).

Time-to-pregnancy

The data set for the one-stage meta-analysis of the rela-
tion between IPV and time-to-pregnancy included 52959
incident pregnancies from 90446 participants in 29
countries, which represented 232394 person-years at
risk. The median interpregnancy interval was 29 months.
We included a country-level frailty term to account for
unmeasured, shared country-level factors related to
pregnancy spacing. The estimated variance of the coun-
try-level frailty term was 0.09; the likelihood ratio test
for the inclusion of the frailty term (H, 6=0) was signifi-
cant (P<0.0001), which suggests important cross-country
heterogeneity in unmeasured determinants of time-to-
pregnancy. Including country-level markers of women’s
inclusion in the workforce and contraceptive access
decreased the variance of the country-level frailty term
from 0.09 to 0.04, but the frailty term was still statistically
significant, which indicates residual cross-country hetero-
geneity. We found evidence that the effect of IPV on the
hazard of incident pregnancy decreased over time and
included an interaction term between IPV and (log) time

Maxwell L, et al. BMJ Glob Health 2017;3:¢000304. doi:10.1136/bmjgh-2017-000304
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1PV No IPV

=1
°
=1
<

Median age (min, max) 28.1 (15, 39) 28.2 (15, 39)

Age category

20-24 8482 245 14120 23.3

30-34 8423 24.4 15341 25.3

Education level

Primary 11758 34.0 16119 26.6

Missing 4 0.0 8 0.0

Married 25426 73.5 49365 81.5

Divorced/not living together 3224 9.3 1967 3.2

Higher than secondary/secondary 16197 46.9 31035 51.2

No formal education 7107 20.6 13781 22.7
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Age at first cohabitation

20 or over 9429 27.3 21189 35.0

Household wealth quintile

High 6529 18.9 11641 19.2

Low 8048 23.3 12454 20.6

Rural residence

No 12954 37.5 22728 37.5

*Sample restricted to ever-partnered women and girls who responded completed the Reproductive Health Calendar and who responded to
any question related to physical, sexual or emotional IPV.
IPV, intimate partner violence.

in the one-stage meta-analysis (see online supplementary  of surviving male children using restricted cubic splines
table S3 for a comparison of model fits using different = contributed to model fit and modelled the proportion
specifications of time for the IPV-time dependency). We  of surviving male children as a continuous, linear vari-
modelled age as a restricted cubic spline with two knots. able. We included an interaction between a restricted
We did not find evidence that modelling the proportion  cubic spline of time with two knots and age, marital

(=2}
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Cox proportional hazards adjusted survival curves
with country-level frailty

T T T T T

40
Analysis time (months)

No IPV 1PV

Figure 2 One-stage meta-analysis of intimate partner
violence (IPV) and time-to-incident pregnancy modelled
using shared frailty Cox proportional hazards. The graph
presents Cox proportional hazards shared frailty survival
curves for the one-stage meta-analysis of the relation
between IPV and time-to-incident pregnancy. The effect

of IPV was not constant over time and the shared frailty
model includes an interaction between IPV and log time,
which allows the effect of IPV to diminish over time. The Cox
proportional hazards model is adjusted for the proportion of
surviving children who were male and includes interaction
terms between a restricted cubic spline of time with two
knots and confounders that were not proportional over time,
including maternal age (modelled as a restricted cubic spline
with two knots), marital status, maternal education, partner’s
education, household wealth and rural residence. The model
is conditional on the country-level frailty terms that account
for unobserved, country-level factors that affect the relation
between IPV and interpregnancy intervals.

status, maternal and partner’s education level, household
wealth quintile, and urban residence because the effects
of these covariates were not constant over time.

In figure 2, we present the adjusted survival curves for
the shared frailty Cox PH models. The difference between

the survival curves suggests that women who experienced
IPV had a higher rate of incident pregnancy than women
who did not, although that difference decreases over
time. In table 3, we present results from the one-stage
meta-analysis. The proportion of surviving male chil-
dren was associated with increased time between preg-
nancies (HR: 0.93; 95% CI 0.91 to 0.95), which implies
that women who had a higher percentage of surviving
male children were more likely to wait to have another
pregnancy. After adjusting for maternal age, marital
status, maternal and partner’s education, proportion of
surviving male children, household wealth quintile, and
rural residence, the likelihood of incident pregnancy was
51% higher for women who experienced any form of IPV
(emotional, physical, sexual) during follow-up than for
women who did not (95% CI 1.38 to 1.66). The interac-
tion between IPV and (log) time suggests that the effect
of exposure to IPV on pregnancy spacing decreases over
time.

Because we were specifically interested in the rela-
tion between IPV and inadequate spacing, we estimated
survival curves for the 18 months following the index
pregnancy (see online supplementary figure S3). When
limiting inference to the 18 months following the index
pregnancy, the results were comparable with those from
the analysis of all pregnancies; women who experienced
IPV were 41 % more likely to become pregnant within the
18 months after the index pregnancy than women who
did not experience IPV during that time (95% CI 1.21 to
1.64).

To better understand cross-country heterogeneity, we
used Cox PH models to estimate the relation between
women’s experience of IPV and time-to-incident preg-
nancy within each country. In online supplementary
table S1, we present effect estimates for the final model
selected for each country and used in the two-stage
meta-analysis of the relation between IPV and time-to-
pregnancy. The stratifying variables and whether or not

Table 3 Cox PH shared frailty models for the association between IPV and time-to-pregnancy for all incident pregnancies
(n=90446 women; 52 959 pregnancies; 232 394 person-years), and for IPV and time-to-unintended pregnancy for pregnancies
that resulted in live births (n=92 848 women; 13541 unintended pregnancies; 310319 person-years)

Shared frailty Cox PH for
all incident pregnancies*

Shared frailty Cox PH for unintended
pregnancies that resulted in live
births*

Participant-level, time-varying variables HR (95% Cl) HR (95% Cl)
Intimate partner violencet 1.51 (1.38 to 1.66) 1.30 (1.25 10 1.34)
Intimate partner violence x In(time)f 0.89 (0.86 to 0.92)

Number of surviving boys/total surviving children 0.93 (0.91 t0 0.95) 0.99 (0.95 to 1.03)

Variance of the country-level frailty (SE) 0.09 (0.02) 0.34 (0.09)

*Includes an interaction between a restricted cubic spline with two knots for time and age (modelled as a restricted cubic spline with two
knots), marital status, maternal education, partner’s education, household wealth quintile and rural residence, conditional on country-level

frailty terms.
FIncludes emotional, physical and/or sexual violence.

FIPV-time dependency not included in Cox PH models for time-to-unintended pregnancy.

IPV, intimate partner violence; PH, proportional hazards.
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Relation between IPV and interpregnancy intervals

Number of

Country Year events
Azerbaijan 2006 790
Burkina Faso 2010 3636
Cambodia 2014 476
Colombia 2010 3269
Comoros 2012 741
Egypt 2014 1301
Ghana 2008 435
Honduras 2011 2012
India 2005 10462
Kenya 2014 1133
Kyrgyz Republic 2012 1154
Malawi 2010 1808
Mali 2012 1298
Moldova 2005 388
Mozambique 2011 1785
Namibia 2013 242
Nepal 2011 577
Nigeria 2013 7575
Pakistan 2012 1125
Peru 2012 1525
Rwanda 2005 1029
Sierra Leone 2013 1181
Tajikistan 2012 1063
Tanzania 2010 1754
Timor Leste 2009 875
Ukraine 2007 138
Uganda 2011 692
Zambia 2013 3404
Zimbabwe 2010 1092

Overall (I-squared = 57.3%, p = 0.000)

HR (95% Cl) Weight
—- 1.19 (0.99, 1.43) 4.26
joo—— 3.06 (1.56, 6.01) 0.63
—— 1.26 (0.98, 1.62) 3.06
- 1.00 (0.92, 1.08) 7.04
— 1.47 (1.14, 1.89) 3.01
- 1.07 (0.94, 1.21) 575
— 1.15 (0.92, 1.45) 3.41
o — 2.34 (1.31, 4.18) 0.83
— 1.26 (1.06, 1.51) 4.46
- 1.04 (0.92, 1.18) 5.81
— 2.03 (1.17, 3.51) 0.91
- 1.01(0.91, 1.13) 6.31
- 0.99 (0.89, 1.11) 6.05
—— 0.99 (0.76, 1.29) 2.85
-~ 1.07 (0.96, 1.18) 6.31
3.29 (0.85, 12.69) 017
—— 1.03 (0.85, 1.24) 4.22
—— 1.49 (1.04, 2.13) 1.86
-~ 1.14 (1.00, 1.29) 572
—_— 1.62 (0.92, 2.87) 0.86
- 1.13 (0.99, 1.29) 563
— 1.90 (0.89, 4.07) 0.51
- 1.07 (0.93, 1.24) 5.31
-~ 0.97 (0.88, 1.07) 6.42
— 1.89 (0.90, 3.96) 053
—_— 0.98 (0.55, 1.75) 0.84
- 1.05 (0.90, 1.22) 503
—— 1.52 (1.02, 2.26) 1.60
—_— 2.23 (1.12, 4.44) 0.61

1.13 (1.07, 1.20) 100.00

NOTE: Weights are from random effects analysis
T
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Figure 3 Two-stage random-effects meta-analysis of country-specific measures of the association between intimate partner
violence (IPV) and time-to-incident pregnancy. The figure presents the forest plot for the relation between IPV and time-to-
incident pregnancy. We stratified country-level HRs by confounders that were not constant over time to avoid inferring the
shape of the relation between the confounders and time. We selected the country-level estimate with the fewest number of
strata and addressed issues of country-level collinearity by excluding one of the collinear variables. We included an interaction
term between IPV and time if there was evidence that the relation between IPV and interpregnancy intervals varied over time for
a given country. Country-level estimates were weighted by the inverse of the sum of the within-country sampling variance and
the cross-country sampling variance. The shaded area around the point estimate reflects the weight given to each country’s

estimate in the pooled estimate.

the effect of IPV diminished over time differed across
countries. In figure 3, we present a forest plot of the
country-level estimates for the relation between IPV and
incident pregnancy. We found that IPV had the stron-
gest effect on reducing the time between pregnancies
in Burkina Faso (HR: 3.06; 95% CI 1.56 to 6.01) and
Honduras (HR: 2.34; 95% CI 1.31 to 4.18). All estimates
either included the null value or suggested that IPV was
associated with a reduction in the time between pregnan-
cies. The I statistic of 57 (95% CI 35 to 72) indicates a
moderate-to-high level of heterogeneity in the meta-ana-
Iytic estimate.” The pooled estimate from the two-stage
randome-effects meta-analysis was slightly lower than that
of the one-stage analysis (HR: 1.13, 95% CI 1.07 to 1.20 vs
HR: 1.51, 95% CI 1.38 to 1.66 in the one-stage analysis),
although the effect of IPV on interpregnancy intervals
diminishes over time in the one-stage model.

Time-to-unintended pregnancy

In figure 4, we present the adjusted survival curves for the
one-stage meta-analysis of time-to-unintended pregnancy,
which is limited to pregnancies that resulted in live births
because the DHS only asked about the intendedness of

live-born children. The median time-to-unintended preg-
nancy was 43 months. The variance of the country-level
frailty term was 0.34; the likelihood ratio test for the inclu-
sion of the frailty term (H, 6=0) was significant (P<0.0001),
which suggests important cross-country heterogeneity in
unmeasured determinants of time-to-unintended preg-
nancy. The inclusion of country-level markers of contra-
ceptive access (GDP and prevalence of modern contra-
ceptive use) did not decrease the variance of the frailty
term. In contrast to the analysis of all incident pregnan-
cies, we did not find evidence that the association between
IPV and time-to-unintended pregnancy varied over time.
As with the analysis of all pregnancies, we modelled age
as a restricted cubic spline with two knots and the propor-
tion of surviving male children as a linear variable. We
included an interaction between a restricted cubic spline
of time with two knots and age, marital status, maternal
and partner’s education level, household wealth quintile,
and urban residence to account for variation in these
effects over time. As illustrated in figure 4, women who
experienced IPV had a higher rate of unintended preg-
nancy than women who did not. We present results for the
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Cox proportional hazards adjusted survival curves
with country-level frailty, unintended pregnancy

T
0 20 40 60 80
Analysis time (months)

No IPV IPV

Figure 4 One-stage meta-analysis of intimate partner
violence (IPV) and time-to-unintended pregnancy using
shared frailty Cox proportional hazards. The model presents
Cox proportional hazards shared frailty survival curves for
the one-stage meta-analysis of the relation between IPV
and time-to-unintended pregnancy, which is limited to
pregnancies that resulted in live births. The Cox proportional
hazards model is adjusted for the proportion of surviving
children who were male and includes interaction terms
between a restricted cubic spline of time with two knots and
confounders that were not proportional over time, including
maternal age (modelled as a restricted cubic spline with

two knots), marital status, maternal education, partner’s
education, household wealth, and rural residence. The model
is conditional on country-level frailty terms that account for
unobserved, country-level factors that affect the relation
between IPV and time-to-unintended pregnancy.

one-stage meta-analysis of time-to-unintended pregnancy
in table 3. In contrast to results from the analysis of all
pregnancies, whether or not they resulted in a live birth,
the proportion of surviving male children was not related
to time-to-unintended pregnancy (HR: 0.99; 95% CI
0.95 to 1.03). In the adjusted model, women’s experi-
ence of any form of IPV (emotional, physical or sexual)
was associated with a 30% increase in the likelihood of
unintended pregnancy (95% CI 1.25 to 1.34; n=13541
pregnancies, 92848 women, 310 319 person-years at risk).
We present a comparison of survival curves for women
who did and did not experience IPV for the 18 months
following the index pregnancy in online supplementary
figure S4. Compared with women who did not experience
IPV during follow-up, women who experienced IPV were
35% more likely to have an unintended pregnancy within
18 months of the index pregnancy (95% CI 1.28 to 1.43).

For the two-stage meta-analysis, we applied country-spe-
cific Cox PH models to estimate the relative time-to-un-
intended pregnancy for women who were and who
were not exposed to IPV. In keeping with the two-stage
meta-analysis of time-to-incident pregnancy, in the
two-stage meta-analysis of time-to-unintended pregnancy,
the stratifying variables varied widely across countries.
We did not find evidence that the effect of IPV varied by
time in any of the 29 countries. In online supplementary

table S2, we present the final model for each country,
including the stratifying variables, and which variables
were dropped because of within-country collinearity.
In figure 5, we present a forest plot of the country-level
point estimates for the association between IPV and
time-to-unintended pregnancy. We found that IPV was
associated with the highest risk of unintended pregnancy
in Comoros (HR: 2.27; 95% CI 1.51 to 3.40) and Nigeria
(HR: 2.01; 95% CI 1.69 to 2.40). Point estimates either
included the null value or indicated that IPV was asso-
ciated with a decrease in the time-to-unintended preg-
nancy. We used random-effects meta-analysis to estimate
the pooled HR. The I? statistic of 66 (95% CI 49 to 77)
indicates a moderate-to-high level of heterogeneity in the
meta-analytic estimate.” The estimate from the one-stage
meta-analysis was similar to the pooled estimate from the
two-stage meta-analysis (HR: 1.30, 95% CI 1.25 to 1.34;
and HR: 1.28, 95% CI 1.19, to1.38, respectively).

DISCUSSION

About a third (36%) of the women in the analysis data set
had ever experienced emotional, physical, and/or sexual
IPV. For the one-stage analysis, considering 52959 inci-
dent pregnancies, which represented 232394 person-
years at risk, women’s experience of IPV was associated
with a 51% increase in the likelihood of incident preg-
nancy, although the effect of IPV diminished over time.
When limiting our inference to unwanted pregnancies
that resulted in live births, women’s experience of IPV
was associated with a 26% increase in the likelihood of
unintended pregnancy (n=13545 pregnancies, 92858
women, 310349 person-years at risk). In the two-stage
model, women’s experience of IPV was associated with
a 13% increase in the probability of incident pregnancy
and with a 28% increase in the likelihood of unintended
pregnancy.

We found that the effects of predictors on time to
pregnancy were not constant across countries, which
suggests that models that assume homogeneity of effects
across countries may lead to biased estimates. While the
association between different covariates and interpreg-
nancy intervals differed across countries, the association
between IPV and interpregnancy intervals was relatively
constant. In the two-stage meta-analyses, country-level
estimates of time-to-incident pregnancy and time-to-un-
intended pregnancy either included the null value or
indicated that IPV was associated with shorter interpreg-
nancy intervals.

In the one-stage models, the magnitude of the relation
between IPV and interpregnancy intervals decreased over
time in the analysis of all incident pregnancies but not in
the analysis of unintended pregnancies that resulted in
live births. This difference is likely related to unintended
pregnancy. Pregnancy intendedness was only reported
for pregnancies that resulted in live births; therefore, the
analysis of all pregnancies includes both unintended and
intended pregnancies. Pregnancies that occur in short

Maxwell L, et al. BMJ Glob Health 2017;3:¢000304. doi:10.1136/bmjgh-2017-000304

9

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Aq 5z0z AeN Tz uo wod'fwg yby/:sdny woly papeojumoq ‘8T0Z Arenuer €T U0 +0£000-2T0Z-UBIWA/9eTT 0T Se paysiiand isiy :yiesH [eqo| NG


https://dx.doi.org/10.1136/bmjgh-2017-000304
https://dx.doi.org/10.1136/bmjgh-2017-000304
https://dx.doi.org/10.1136/bmjgh-2017-000304
https://dx.doi.org/10.1136/bmjgh-2017-000304

BMJ Global Health 8

Relation between IPV and time-to-unintended pregnancy

Number of %

Country Year  events HR (95% Cl) Weight
Azerbaijan 2006 132 — 0.85 (0.51, 1.44) 1.57
Burkina Faso 2010 306 —— 1.45 (1.05, 2.00) 3.03
Cambodia 2014 85 —t— 1.32(0.75, 2.32) 1.38
Colombia 2010 1899 -~ 1.11 (1.00, 1.22) 6.18
Comoros 2012 273 | —— 2.27 (1.51, 3.40) 227
Egypt 2014 233 —— 1.74 (1.32, 2.29) 3.57
Ghana 2008 174 —gT'_ 1.03 (0.71, 1.49) 2.54
Honduras 2011 1002 — 1.40 (1.20, 1.64) 5.34
India 2005 2682 - 1.28 (1.18, 1.39) 6.41
Kenya 2014 409 T~ 1.49 (1.22, 1.83) 4.59
Kyrgyz Republic 2012 61 —_— 1.39 (0.81, 2.39) 1.48
Malawi 2010 827 ‘-_oj 1.23 (1.05, 1.42) 5.40
Mali 2012 175 — 0.81(0.58, 1.14) 2.90
Moldova 2005 63 —_— 1.27 (0.72, 2.24) 1.37
Mozambique 2011 217 T 1.23(0.93, 1.62) 352
Namibia 2013 104 —f— 1.16 (0.73, 1.85) 1.86
Nepal 2011 170 —— 1.48 (1.07, 2.04) 3.03
Nigeria 2013 670 b 2.01 (1.69, 2.40) 5.04
Pakistan 2012 249 —F'o;— 1.30 (1.00, 1.70) 3.69
Peru 2012 855 el 1.05 (0.91, 1.22) 5.49
Rwanda 2005 160 = 1.22(0.87, 1.72) 2.84
Sierra Leone 2013 106 —77:— 1.08 (0.74, 1.59) 2.41
Tajikistan 2012 62 —_— 1.19 (0.65, 2.19) 1.22
Tanzania 2010 559 -E— 1.15(0.97, 1.37) 5.04
Timor Leste 2009 126 — 0.85 (0.59, 1.24) 2.51
Uganda 2011 310 —;T— 1.40 (1.11, 1.76) 417
Ukraine 2007 16 _-—— 2.03 (0.88, 4.70) 0.71
Zambia 2013 1249 =~ 1.18 (1.06, 1.32) 5.98
Zimbabwe 2010 370 - 1.41 (1.14, 1.73) 4.46
Overall (I-squared = 65.5%, p = 0.000) <|> 1.28 (1.19, 1.38) 100.00
NOTE: Weights are from random effects anal¥sis | |
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Figure 5 Two-stage random-effects meta-analysis of country-specific measures of association between intimate partner
violence (IPV) and time-to-unintended pregnancy. The figure presents the forest plot for the relation between IPV and time-
to-unintended pregnancy, which is limited to pregnancies that resulted in live births. We stratified country-level HRs by
confounders that were not constant over time to avoid making inference about the shape of the relation between these
confounders and time. We selected the country-level estimate with the fewest number of strata and addressed issues of
country-level collinearity by excluding one of the collinear variables. We found no evidence that the interaction between IPV
and time-to-unintended pregnancy varied over time within any country. Country-level estimates are weighted by the inverse of
the sum of the within-country sampling variance and the cross-country sampling variance. The shaded area around the point
estimate reflects the weight given to that country in the pooled estimate.

succession are more likely to have been unintended so
the magnitude of the relation between IPV and time-
to-all incident pregnancies is strongest in the 9months
following the end of the pregnancy that begins the inter-
pregnancy interval (ie, when the probability of an unin-
tended pregnancy is the highest), but the magnitude of
the relation between IPV and time-to-unintended preg-
nancy is constant over time. We present period-specific
HRs for time-to-all incident pregnancies and time-to-un-
intended pregnancy in online supplementary table S4 to
further illustrate the role of pregnancy intendedness in
the relation between IPV and interpregnancy intervals.
The variance of the frailty terms in the one-stage anal-
yses and the I” statistic in the two-stage analyses suggests
a high level of residual between-country heterogeneity,
even after the inclusion of country-level markers of
women’s empowerment and contraceptive access in
the one-stage models. The high level of heterogeneity
across countries is not surprising given that a number
of determinants of pregnancy spacing (eg, ideal family
size, access to induced abortion) were not included in
this analysis. In addition, determinants of pregnancy
spacing, like breast feeding, contraceptive use, norms

around ideal family size, exposure to conflict settings
and displacement, and access to induced abortion, vary
significantly by country. When interpreting the findings
from the one-stage analysis, the reader should focus on
the survival curves rather than point estimates because
the average HR can obscure important changes in
survival over time.”” When interpreting findings from
the two-stage analysis, the reader should keep in mind
the limitations of the average HR and focus on the coun-
try-specific estimates rather than the meta-analytic esti-
mate because of the high level of heterogeneity in the
meta-analytic estimates.

Findings from this study are in keeping with those of a
smaller longitudinal study based in the USA that found
that IPV was associated with reduced time between preg-
nancies,” and with findings from cross-sectional studies
thatapplied DHS data including a study of the association
between IPV and unintended pregnancies that resulted
in live births that used the Colombia 2000 DHS" and
from a multilevel study by Hung et al** that estimated the
association between IPV and birth spacing in a number
of countries in Sub-Saharan Africa. The Hung et a/ manu-
script included random effects at the woman, village and
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country levels and found that both individual history of
physical or sexual IPV and village-level prevalence of IPV
were associated with shortened intervals between live
births. In the one-stage analysis of all incident pregnan-
cies, we found that women with more sons were slightly
more likely to wait to have another birth. While there is
an extensive, often conflicting, literature on son prefer-
we are not aware of recent research into the
association between the proportion of surviving children
who were male and pregnancy spacing in the LMICs
included in this analysis.

Strengths and limitations

This analysis has a number of strengths. We used
one-stage meta-analysis to assess the shape of the relation
between IPV and interpregnancy intervals and two-stage
meta-analysis to explore cross-country variation in the
magnitude of the relation between IPV and interpreg-
nancy intervals. This is the largest multicountry analysis
of the relation between IPV and interpregnancy intervals,
and to our knowledge the only study to estimate the rela-
tion between IPV and all incident pregnancies, whether
or not they resulted in live births, at the population level
for all of the LMICs included in this analysis. While most
literature on the intersection of IPV and pregnancy
spacing uses the interval between live births,”* given the
association between IPV and repeat abortion,'” interpreg-
nancy intervals may offer a more accurate estimate of the
association between IPV and women’s ability to space and
limit their pregnancies. The rich data recorded in the
RH Calendar are often not used because of the coding
required to transform the data into the appropriate
format. We include the code needed to transform RH
Calendar data from a character string to an event data
file that can be used for survival analysis in online supple-
mentary text S1.

This analysis has several limitations. As mentioned previ-
ously, we made the assumption that women continued
to experience IPV after the year that IPV began within
their relationship. While we evaluated that assumption by
examining the proportion of women who reported expe-
riencing IPV both prior to the year prior to interview and
during the year prior to interview, ideally, we would have
had time-varying information on women’s exposure to
IPV and on important confounders, like education and
household wealth. In addition, we only had data on the
year, rather than on the month that IPV began. Different
forms of IPV may be only somewhat correlated” and may
have different effects on pregnancy spacing. In this anal-
ysis, we were not able to isolate the effects of the different
forms of IPV measured by the DHS (emotional, physical,
and sexual) and had to limit our inference to the relation
between any form of IPV and interpregnancy intervals.

The duration of breast feeding,” parity and contracep-
tive use are important predictors of pregnancy spacing.
We were not able to include breast feeding in our models
because, in the vast majority of countries, the duration
of breast feeding was only measured for respondents’

most recent pregnancy. The reduced interval between
incident pregnancies may be caused by an increase in
induced abortions or by a reduction in women’s ability
to negotiate contraception in the context of IPV. Prior
studies have shown that IPV affects contraceptive use’
and parity'’ '¥; contraceptive use is known to affect preg-
nancy status and parity is a strong predictor of pregnancy
spacing. We estimated the total association between IPV
and incident pregnancy, rather than examining the role
of contraception or of parity as mediators of the relation
between IPV and pregnancy given that Cox PH models
cannot be used to assess mediation with frequently occur-
ring outcomes,” as is incident pregnancy in this data set.
To better understand the causal relation between IPV
and pregnancy spacing, future analyses could assess
the direct effect of IPV on unwanted or mistimed preg-
nancy and the indirect effects mediated by contraception
and induced abortion. Future research that quantifies
the relative contribution of these pathways to shorter
interpregnancy intervals could be used to inform inter-
ventions designed to help women space and limit their
pregnancies.

Lastly, this analysis uses women’s self-report of the
timing of their pregnancies in the 5years prior to inter-
view. While interviewers use cues to improve the accu-
racy of these self-reports,™ as with any study that involves
recall, this study is subject to bias. A study in Bangladesh
found that women who have experienced the highest
numbers of pregnancies over the recall period may be
least likely to accurately report those pregnancies.”
Despite this limitation, the DHS RH Calendar is the only
source of population-level, longitudinal data on women’s
incident pregnancies for most of the LMICs included in
this analysis.

Implications for practice

While findings from this analysis can help to quantify the
burden of disease associated with women’s experience of
IPV, researchers need to understand how IPV modifies
pregnancy spacing to develop targeted, evidence-based
interventions. The relation between IPV and pregnancy
spacing both affects and is affected by women’s empow-
erment, individual and community beliefs about the
acceptability of partner violence, gender inequities and
poverty, and operates within the context of structural
and cultural determinants of family size, breast feeding
and contraceptive use. Interventions designed to help
women who experience violence space their pregnan-
cies will need to appropriately account for differences
in the relative importance of these factors across and
within countries. Current WHO guidelines specify that
providers should ask women about their exposure to
IPV when assessing RH conditions that may be caused
or complicated by IPV.® The American College of Obste-
tricians and Gynecologists provides comprehensive guid-
ance for providers to ask women about their experience
of reproductive coercion.™ Insights on how IPV affects
interpregnancy intervals gained from regular clinical
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practice may help to inform the design of interventions
to help women who experience violence space their preg-
nancies. Recent clinical guidance suggests that providers
caring for women who experience reproductive coer-
cion should offer contraceptive methods that are less
dependent on negotiation or less susceptible to partner
sabotage (eg, intrauterine device and implant) while
counselling women about pregnancy spacing and safety
planning.*’

CONCLUSION

Women’s experience of emotional, physical, or sexual
IPV is associated with decreased time between pregnan-
cies and an increased rate of unintended pregnancy.
Pregnancy and birth spacing are closely associated with
maternal death and disability and are important predic-
tors of both short-term and long-term MCH, economic,
and educational outcomes. Quantifying the relation
between IPV and women’s RH outcomes is an emerging
field in gender-based violence research and an impor-
tant part of understanding the burden of disease related
to IPV.*' Because of the centrality of pregnancy spacing
to MCH, results from this analysis may help inform esti-
mates of the burden of disease related to women'’s expe-
rience of IPV.

Author affiliations

1Epidemiology, Biostatistics, and Occupational Health, McGill University, Montréal,
Quebec, Canada

Znstitute for Health and Social Policy, McGill University, Montréal, Quebec, Canada
3Department of Global Health and Development, Social and Mathematical
Epidemiology Group and Gender Violence and Health Centre, London School of
Hygiene & Tropical Medicine, London, UK

*Division of Global Public Health, Department of Medicine Central Research
Services Facility (CRSF), University of California, San Diego, California, USA
SDepartment of Reproductive Health and Research, World Health Organization,
Geneva, Switzerland

Acknowledgements The authors would like to thank Sara Johnson for her
valuable feedback on the manuscript.

Contributors Conceived and designed the experiments: LM and AB. Performed the
experiments: LM. Analysed the data: LM. Contributed reagents/materials/analysis
tools: LM. Wrote the first draft of the manuscript: LM. Contributed to the writing

of the manuscript: LM, AN, AB, KD, JW and CG-M. Agree with the manuscript’s
results and conclusions: LM, AN, AB, KD, JW and CG-M. All authors have read and
confirmed that they meet the ICMJE criteria for authorship.

Funding Funding support was provided by the Canadian Institutes of Health
Research Operating Grant, ‘Examining the impact of social policies on health
equity’ (ROH-115209), and by the Harry Frank Guggenheim Foundation Dissertation
Fellowship to LM. AN is supported by the Canada Research Chairs Program. These
funders had no role in the study design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Competing interests None declared.

Ethics approval The Institutional Review Board (IRB) of ICF International reviewed
the MEASURE DHS Project Phases Ill and IV, which encompass the surveys included
in this analysis. ICF International’s IRB complies with the US Department of Health
and Human Services requirements for the protection of human subjects (45 Code
of Federal Regulations 46). ICF International also secured ethics approval for each
survey from individual countries’ national ethics committees. Given that this analysis
used deidentified, publicly available data, the research protocol was deemed exempt
from review by the Research Ethics and Compliance Institutional Review Board at
McGill University in Montréal, Canada, where this analysis was conducted.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement The data sets supporting the conclusions of this article
are available in the Demographic and Health Surveys Program data repository,
http://dhsprogram.com/data/.

Open Access This is an Open Access article distributed in accordance with the
terms of the Creative Commons Attribution (CC BY 4.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial use,
provided the original work is properly cited. See: http://creativecommons.org/
licenses/by/4.0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2017. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

REFERENCES

1. Canning D, Schultz TP. The economic consequences of reproductive
health and family planning. The Lancet 2012;380:165-71.

2. Glasier A, Gulmezoglu AM, Schmid GP, et al. Sexual and
reproductive health: a matter of life and death. Lancet
2006;368:1595-607.

3. Grimes DA, Benson J, Singh S, et al. Unsafe abortion: the
preventable pandemic. Lancet 2006;368:1908-19.

4. Rutstein SO. Effects of preceding birth intervals on neonatal, infant
and under-five years mortality and nutritional status in developing
countries: evidence from the demographic and health surveys. Int J
Gynaecol Obstet 2005;89 Suppl 1:S7-S24.

5. DeFranco EA, Ehrlich S, Muglia LJ. Influence of interpregnancy
interval on birth timing. BJOG 2014;121:1633-40.

6. Conde-Agudelo A, Rosas-Bermudez A, Castario F, et al. Effects
of birth spacing on maternal, perinatal, infant, and child health:

a systematic review of causal mechanisms. Stud Fam Plann
2012;43:93-114.

7. Research DoRHa. DoMP S, ed. Report of a WHO Technical
Consultation on Birth Spacing, 13-15 June 2005. Geneva,
Switzerland: World Health Organization, 2006.

8. Responding to intimate partner violence and sexual violence against
women: clinical and policy recommendations. Geneva, Switzerland:
World Health Organization, 2013.

9. Maxwell L, Devries K, Zionts D, et al. Estimating the effect of
intimate partner violence on women's use of contraception: a
systematic review and meta-analysis. PLoS One 2015;10:e0118234
-e34.

10. Hall M, Chappell LC, Parnell BL, et al. Associations between intimate
partner violence and termination of pregnancy: a systematic review
and meta-analysis. PLoS Med 2014;11:e1001581.

11. Moore AM, Frohwirth L, Miller E. Male reproductive control of
women who have experienced intimate partner violence in the
United States. Soc Sci Med 2010;70:1737-44.

12. Silverman JG, Raj A. Intimate partner violence and reproductive
coercion: global barriers to women's reproductive control. PLoS
Med 2014;11:¢1001723.

13. Pallitto CC, O'Campo P. The relationship between intimate partner
violence and unintended pregnancy: analysis of a national sample
from Colombia. Int Fam Plan Perspect 2004;30:165-73.

14. Hung KJ, Scott J, Ricciotti HA, et al. Community-level and
individual-level influences of intimate partner violence on birth
spacing in sub-Saharan Africa. Obstet Gynecol 2012;119:975-82.

15. Raj A, McDougal L. Associations of intimate partner violence with
unintended pregnancy and pre-pregnancy contraceptive use in
South Asia. Contraception 2015;91:456-63.

16. Corsi DJ, Neuman M, Finlay JE, et al. Demographic and health
surveys: a profile. Int J Epidemiol 2012;41:1602-13.

17. Jansen HAFM, Watts C, Ellsberg M, et al. Interviewer training in the
WHO multi-country study on women'’s health and domestic violence.
Violence Against Women 2004;10:831-49.

18. Straus MA, Hamby SL, Boney-McCoy S, et al. The revised conflict
tactics scales (CTS2) development and preliminary psychometric
data. J Fam Issues 1996;17:283-316.

19. Miller E, McCauley HL, Tancredi DJ, et al. Recent reproductive
coercion and unintended pregnancy among female family planning
clients. Contraception 2014;89:122-8.

20. Rutstein SO, Johnson K. The DHS wealth index. Macro O, ed. DHS
comparative reports no 6. Calverton, MD, 2004.

21. Cox DR. Regression models and life tables. JR stat soc B
1972;34:187-220.

22. Box-Steffensmeier JM, Jones BS. Some modeling strategies for
unobserved heterogeneity. Event history modeling: a guide for social
scientists: Cambridge University Press, 2004:142-65.

12

Maxwell L, et al. BMJ Glob Health 2017;3:¢000304. doi:10.1136/bmjgh-2017-000304

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Aq 5z0z AeN Tz uo wod'fwg yby/:sdny woly papeojumoq ‘8T0Z Arenuer €T U0 +0£000-2T0Z-UBIWA/9eTT 0T Se paysiiand isiy :yiesH [eqo| NG


http://dhsprogram.com/data/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/S0140-6736(12)60827-7
http://dx.doi.org/10.1016/S0140-6736(06)69478-6
http://dx.doi.org/10.1016/S0140-6736(06)69481-6
http://dx.doi.org/10.1016/j.ijgo.2004.11.012
http://dx.doi.org/10.1016/j.ijgo.2004.11.012
http://dx.doi.org/10.1111/1471-0528.12891
http://dx.doi.org/10.1111/j.1728-4465.2012.00308.x
http://dx.doi.org/10.1371/journal.pone.0118234
http://dx.doi.org/10.1371/journal.pmed.1001581
http://dx.doi.org/10.1016/j.socscimed.2010.02.009
http://dx.doi.org/10.1371/journal.pmed.1001723
http://dx.doi.org/10.1371/journal.pmed.1001723
http://dx.doi.org/10.1363/3016504
http://dx.doi.org/10.1097/AOG.0b013e31824fc9a0
http://dx.doi.org/10.1016/j.contraception.2015.03.008
http://dx.doi.org/10.1093/ije/dys184
http://dx.doi.org/10.1177/1077801204265554
http://dx.doi.org/10.1016/j.contraception.2013.10.011

8 BMJ Global Health

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Hougaard P. Shared frailty models. Analysis of multivariate survival
data: Springer, 2000:215—-62.

Austin PC. A Tutorial on Multilevel Survival Analysis: Methods,
Models and Applications. Int Stat Rev 2017;85:185-203.

Bradburn M, Deeks J, Altman D. Metan—a command for meta-
analysis in Stata. Meta-analysis in stata: an updated collection from
the Stata Journal College Station, TX. Stata Press, 1998.

Higgins JP, Thompson SG, Deeks JJ, et al. Measuring inconsistency
in meta-analyses. BMJ 2003;327:557-60.

Singer JD, Willett JB. Applied longitudinal data analysis: Modeling
change and event occurrence. Oxford, England: Oxford University
Press, 2003.

Vaessen M, Thiam M, Lé T. Chapter XXIl The Demographic and
Health Surveys. United Nations Statistical Division, United Nations
Department of Economic and Social Affairs. 2005.

Deeks J, Higgins J, Altman D. Chapter 9: analysing data and
undertaking meta-analyses: cochrane handbook for systematic
reviews of interventions version 5.1. 0. Cochrane Handbook for

Systematic Reviews of Interventions. 5, 2011. (updated March 2011).

Hernan MA. The hazards of hazard ratios. Epidemiology
2010;21:13-15.

Scribano PV, Stevens J, Kaizar E; NFP-IPV Research Team. The
effects of intimate partner violence before, during, and after
pregnancy in nurse visited first time mothers. Matern Child Health J
2013;17:307-18.

Wilcox AJ, Baird DD. Invited commentary: Natural versus

unnatural sex ratios--a quandary of modern times. Am J Epidemiol
2011;174:1332-4.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Hesketh T, Xing ZW. Abnormal sex ratios in human populations:
causes and consequences. Proc Natl Acad Sci U S A
2006;103:13271-5.

Upadhyay UD, Gipson JD, Withers M, et al. Women's
empowerment and fertility: a review of the literature. Soc Sci Med
2014;115:111-20.

Devries KM, Mak JY, Garcia-Moreno C, et al. Global health. The
global prevalence of intimate partner violence against women.
Science 2013;340:1527-8.

Royce RA. Birth spacing—the long and short of it. JAMA
2006;295:1837-8.

VanderWeele TJ. Causal mediation analysis with survival data.
Epidemiology 2011;22:582-5.

Callahan RL, Becker S. The reliability of calendar data for reporting
contraceptive use: evidence from rural Bangladesh. Stud Fam Plann
2012;43:213-22.

Chamberlain L, Levenson R. Addressing intimate partner

violence, reproductive and sexual coercion: a guide for obstetric,
gynecologic, reproductive health care settings. FWVaACoOa G, ed.
Gynecologists. 3rd ed, 2013.

American College of Obstetricians and Gynecologists. ACOG
Committee opinion no. 554: reproductive and sexual coercion.
Obstet Gynecol 2013;121:411-5.

Garcia-Moreno C, Stockl H. Protection of sexual and reproductive
health rights: addressing violence against women. Int J Gynaecol
Obstet 2009;106:144-7.

Maxwell L, et al. BMJ Glob Health 2017;3:¢000304. doi:10.1136/bmjgh-2017-000304

13

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Aq 5z0z AeN Tz uo wod'fwg yby/:sdny woly papeojumoq ‘8T0Z Arenuer €T U0 +0£000-2T0Z-UBIWA/9eTT 0T Se paysiiand isiy :yiesH [eqo| NG


http://dx.doi.org/10.1111/insr.12214
http://dx.doi.org/10.1136/bmj.327.7414.557
http://dx.doi.org/10.1097/EDE.0b013e3181c1ea43
http://dx.doi.org/10.1007/s10995-012-0986-y
http://dx.doi.org/10.1093/aje/kwr360
http://dx.doi.org/10.1073/pnas.0602203103
http://dx.doi.org/10.1016/j.socscimed.2014.06.014
http://dx.doi.org/10.1126/science.1240937
http://dx.doi.org/10.1001/jama.295.15.1837
http://dx.doi.org/10.1097/EDE.0b013e31821db37e
http://dx.doi.org/10.1111/j.1728-4465.2012.00319.x
http://dx.doi.org/http://10.1097/01.AOG.0000426427.79586.3b
http://dx.doi.org/10.1016/j.ijgo.2009.03.053
http://dx.doi.org/10.1016/j.ijgo.2009.03.053

	Intimate partner violence and pregnancy spacing: results from a ﻿
﻿meta-analysis of individual participant time-to-event data from 29 low-and-middle-income countries
	Abstract
	Methods
	Data
	Measures
	Statistical analyses

	Results
	Characteristics of the sample
	Time-to-pregnancy
	Time-to-unintended pregnancy

	Discussion
	Strengths and limitations
	Implications for practice

	Conclusion
	References


