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Abstract

Purpose Intimate partner violence (IPV) is a pervasive public health problem. Existing research has focused on reports from
victims and few studies have considered pre-marital factors. The main objective of this study was to identify pre-marital
predictors of IPV in the current marriage using information obtained from husbands and wives.

Methods Data from were obtained from married heterosexual couples in six countries. Potential predictors included demo-
graphic and relationship characteristics, adverse childhood experiences, dating violence, and psychiatric disorders. Reports
of IPV and other characteristics from husbands and wives were considered independently and in relation to spousal reports.
Results Overall, 14.4% of women were victims of IPV in the current marriage. Analyses identified ten significant variables
including age at first marriage (husband), education, relative number of previous marriages (wife), history of one or more
categories of childhood adversity (husband or wife), history of dating violence (husband or wife), early initiation of sexual
intercourse (husband or wife), and four combinations of internalizing and externalizing disorders. The final model was
moderately predictive of marital violence, with the 5% of women accounting for 18.6% of all cases of marital IPV.
Conclusions Results from this study advance understanding of pre-marital predictors of IPV within current marriages, includ-
ing the importance of considering differences in the experiences of partners prior to marriage and may provide a foundation
for more targeted primary prevention efforts.

Keywords Intimate partner violence - Predictive modeling - Epidemiology - International - Mental health

Introduction study on violence against women [7] and the first compre-

hensive review of data on the global prevalence of intimate

Violence against women (VAW) has been recognized as a
global major public health problem since the 49th World
Health Assembly in 1996 [1]. Since then, a multitude of
efforts have been directed to understand the pervasiveness
of the problem, particularly physical violence perpetrated by
male intimate partners as this is the most common form of
VAW [1-6]. Notable efforts include the first multi-country
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partner violence (IPV) [6]. While these efforts were neces-
sary and important steps towards awareness and an under-
standing of the extent of the problem, significant gaps in our
understanding of how to prevent this phenomenon remain
[8]. Current prevention programs typically focus on a sin-
gle level of the three possible levels of action. These levels
include primary, secondary, and tertiary strategies. Primary
strategies aim to prevent IPV before it occurs. Secondary
prevention focuses on the immediate response to IPV after it
has occurred, while tertiary prevention focuses on long-term
care in the wake of IPV such as rehabilitation and post-trau-
matic growth [9]. Over the past few decades, the majority of
funding and resources have been directed towards second-
ary and tertiary efforts [9] resulting in a limited number of
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primary prevention programs with promising results [8, 10].
In response to this gap, the WHO and CDC have identified
a need to scale-up evidence-based primary prevention pro-
grams [11, 12].

Primary prevention has historically been difficult as IPV
is a complicated, multi-factorial phenomenon. Additionally,
although IPV is inherently a dyadic experience [13], rela-
tively few studies have examined pre-marital predictors from
both members of the dyad [14, 15] which could partially
explain our inability to prevent IPV before it occurs. Not
surprisingly, the few promising primary prevention efforts
utilize gender-synchronized approaches which engage both
men and women yet, with the exception of a few studies,
the majority have examined IPV solely using factors from
female victims [6]. This raises questions about the relation-
ship between IPV and factors from both members of the
dyad. Few community epidemiological surveys have been
able to address these questions. The World Health Organi-
zation World Mental Health Surveys (WMH) [16] provide
a unique opportunity to do so by assessing pre-marital risk
factors and the occurrence of marital violence perpetrated
towards women from both members of currently married
couples. The predictors considered are categorized into dis-
tinct groupings derived from existing evidence and use in
prior studies [14, 15, 17] including demographics, childhood
adversities, dating experiences, and pre-marital psychiatric
disorders. Our study has two unique features: First, the sam-
ple consisted of married couples, of which both members
answered the same questions regarding their own experi-
ence with physical violence perpetration and victimization
within their current marriage. Additionally, both members of
each dyad completed the same survey, which allowed assess-
ment of a comprehensive list of pre-marital factors from
both members. In doing so, we hope to aid in elucidating this
complicated experience by increasing understanding pre-
marital risk factors and using this information to develop a
predictive model of marital violence using information from
pre-marital factors. In doing so, we hope to inform public
health practitioners as to when and where primary preven-
tion may have the greatest impact with more targeted efforts.

Materials and methods
Samples

The WMH surveys are a coordinated set of community
epidemiological surveys of the prevalence and correlates
of common mental disorders carried out in nationally or
regionally representative household samples in countries
throughout the world [16]. Surveys took place in multistage
clustered area probability household samples representa-
tive of specific metropolitan areas (Brazil and the People’s
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Republic of China), large sections of the country (Nige-
ria) or the entire nation (the remaining countries). A more
detailed description of WMH sampling procedures is avail-
able elsewhere [18].

The data reported here come from the subset of WMH
countries that included a probability sub-sample of currently
married couples whose survey instruments assessed physical
violence in the current marriage, dating violence, and trau-
matic experiences. This resulted in six countries including
Brazil, Bulgaria, The People’s Republic of China, Lebanon,
Nigeria, and the United States. The overall response rate
across all countries was 74.7% ranging from 70.0% in Leba-
non to 81.3% in Brazil for the couples sample resulting in a
total sample of 1515 heterosexual couples (3030 individuals;
or 1515 husbands and 1515 wives). Sample sizes ranged
from 422 couples in Bulgaria to 104 couples in the People’s
Republic of China. Further sample characteristics are shown
in Table 1.

Field procedures

Surveys were administered to all respondents by lay face-
to-face interviewers who obtained informed consent before
administering the interview. Interviewers explained the pur-
pose of the survey and made it clear that participation was
voluntary, that respondents could decide to not answer any
questions, and that all responses would be treated as confi-
dential. Recruitment and consent procedures were approved
by Human Subjects and Ethics committees in each country.
A more detailed description of the implementation proce-
dures is available elsewhere [19].

Measures
Marital violence

Physical violence in the respondent’s current marriage was
assessed using questions based on a modified version of the
Revised Conflict Tactics Scale (CTS2) [20]. Respondents
were provided with a list of specific violent actions in a
respondent booklet that they were given during the inter-
view. In instances of illiteracy, the items were read to the
respondents by research interviewers. They were asked if
each of the described actions had ever occurred in their cur-
rent marriage. Moderate physical violence was defined for
respondents as “pushed, grabbed or shoved, threw something
at, slapped or hit”. The response categories were “never,
rarely, sometimes, or often”. The outcome was coded as
“yes” if either the wife reported ever being a victim of mod-
erate physical violence from her current husband and/or the
husband reported ever perpetrating moderate physical vio-
lence towards his current wife (for simplicity, we hereinafter
refer to the outcome measure as marital violence). As much
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Table 1 Sample characteristics

Survey Sample characteristics® Field dates Age years Part Il Response Couples
sample size rate® (%) sample size
()P 0%
Brazil Sample of household residents in the Sao Paulo metropolitan 2005-2008 18+ (1848) 81.3 (133)
area
Bulgaria Nationally representative sample of household residents 2002-2006 18+ (1152) 72.0 (422)
People’s Sample of household residents in the Shanghai and Beijing 2001-2003 18+ (5201) 747 (104)
Republic of  metropolitan areas
China
Lebanon Nationally representative sample of household residents 20022003 18+ 482) 70.0 (159)
Nigeria Sample of households in 21 of the 36 states in the country, 20022004 18+ (1076) 79.3 (305)
representing 57% of the national population
United States Nationally representative sample of household residents 2001-2003 18+ (1607)  70.9 (392)

Total (11,366) 74.7 (1515)

“Most World Mental Health (WMH) surveys are based on stratified multistage clustered area probability household samples in which samples of
areas equivalent to counties or municipalities were selected in the first stage followed by one or more subsequent stages of geographic sampling
(e.g. towns within counties, blocks within towns, households within blocks) to arrive at a sample of households, in each of which a listing of
household members was created and one or two people were selected from this listing to be interviewed. No substitution was allowed when the
originally sampled household resident could not be interviewed. These household samples were selected from census area data

The interview was divided into two parts. Part I assessed core disorders and was completed by all respondents. Part II participants consisted of
all those who met lifetime criteria for any core disorder plus a probability sub-sample of approximately 25% of other Part I respondents. The cur-
rent sample comprised Part II respondents who were currently married, and answered the questions about violence in current marriages

“Response rate is calculated as the ratio of the number of households in which an interview was completed to the number of households origi-
nally sampled, excluding from the denominator households known not to be eligible either because of being vacant at the time of initial contact

or because the residents were unable to speak the designated languages of the survey

4The number of heterosexual couples in each country sample

as practicable, couples were interviewed separately to ensure
safety and confidentiality. Interviewers were trained to assess
for emotional distress following completion of the survey
and followed specific protocols for connecting participants
to appropriate clinical services if necessary.

Demographics/relationship characteristics

Demographic characteristics considered as part of this pro-
ject included the participant’s education level, highest level
of parent education, highest parent occupation, whether or
not respondent was in their first marriage, number of previ-
ous marriages, age when first married, age at start of current
marriage, and years married or living together in current
marriage. Participating countries varied in the age at which
schooling was commenced and the duration of each stage
of education. To accommodate these differences, four mile-
stones of education were defined by within country stand-
ards as completing primary education, completing second-
ary education, entry into tertiary education, and graduation
from tertiary education (including university or other higher
levels of education after secondary education) [21] and are
referred to as low, low-average, high-average, and high,
respectively. Parental occupation was first classified into 28
categories and 10 major groups defined by the International
Standard Classification of Occupations of the International

Labour Organization (ISCO-88) [22]. The ten groups were
then further classified into skill-level categories defined by
ISCO-88 as elementary (unskilled and semi-skilled labor),
low-average prestige (clerks, service and sales, skilled work-
ers, craft and related, and plant/machine operators), high-
average prestige (technicians), and high prestige (profes-
sionals). Finally, respondents were asked the age they were
when they were first married. Age of first marriage was then
placed into discrete gender and country specific quartiles
to reflect young, young-average, old-average, and old age.

Childhood adversities

Childhood adversities (CAs) were assessed using 12 dichot-
omously-scored measures about experiences occurring
before age 18. These included physical abuse, sexual abuse
and emotional/physical neglect, father’s death, mother’s
death, other parental loss, parent with a mental disorder,
parent with a substance disorder, parent criminality, wit-
nessing family violence, having had a life-threatening ill-
ness, and experience of economic adversity in childhood.
Physical abuse of the respondent by a parent or caregiver
was assessed using the CTS2 [20, 23]. Consistent with prior
WMH research on CAs [24, 25], we distinguished between
CAs in a highly correlated set of seven that we labeled mala-
daptive family functioning CAs (physical and sexual abuse,
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neglect, parent with a mental disorder, parent with a sub-
stance disorder, parental criminality and witnessing family
violence).

Dating experiences

Dating experiences included exposure to any violence in dat-
ing relationships (reported perpetration or victimization of
moderate physical violence), age of first sexual intercourse,
and age respondent started dating. Exposure to violence in
dating relationships was assessed using the CTS2 [20]. Age
of first sexual intercourse was examined in roughly equal
quartiles combining reports from wives and husbands allow-
ing for consistent age cutoffs: young (less than 18 years old),
young-average (18—19 years old), old-average (20-22 years
old), and older than average (23 years or older).

Psychiatric disorders

Age of onset (AOQO) of eight internalizing disorders (panic
disorder, generalized anxiety disorder, post-traumatic stress
disorder, separation anxiety disorder, social phobia, specific
phobia, major depressive disorder, and broad bipolar dis-
order) and seven externalizing disorders (conduct disorder,
oppositional defiant disorder, alcohol abuse with or without
dependence, alcohol dependence with or without abuse,
drug abuse with or without dependence, drug dependence
with or without abuse, and intermittent explosive disorder)
were collected. Diagnoses of mental disorders were based
on Version 3.0 of the WMH-CIDI [16]. Pre-marital onset
of mental disorders was defined as reporting a disorder
with AOO less than that of marrying their current spouse
(i.e. AOO was less than the age respondent was at current
marriage).

Analysis methods

All data management and analyses were completed in SAS
software, Version 9.4 (SAS Institute Inc., Cary, NC, USA).
Analyses utilized a data set in which each couple was repre-
sented by a single observation allowing us to examine poten-
tial interactions between spouses [26]. All analyses were
weighted to the sum of the weights for both spouses reflect-
ing a couples’ weight. The sum of the consolidated weights
across couples was standardized in each survey for purposes
of pooled cross-national analysis to equal the observed num-
ber of couples within the sample.

Weighted prevalence of marital violence was estimated
using cross-tabulations for each country separately and
then for all six countries together. Logistic regression was
then used to examine predictors of marital violence pooled
across surveys. This process was completed for husbands
and wives separately and then together for each predictor
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group (i.e. we modeled wives predictors separate from hus-
bands, husbands separate from wives, and then modeled the
significant predictors from each together as well as examin-
ing joint effects of exposures between wives and husbands).
All models included dummy control variables for WMH
country, within country quartiles of the years each couple
was married, and whether a person was present during the
interview for the wife or not. For the fourth predictor block,
psychiatric disorders, we included two additional controls;
the current age of the husband and wife. The design-based
Taylor series method [27, 28] was used to adjust for the
weighting and clustering of observations. Regression coef-
ficients were exponentiated and reported as odds-ratios with
95% confidence intervals. Design-based Wald Chi Square
tests were used to test the mean difference in odds for param-
eter estimates and the potential joint significance for sets
of parameters by adjusting the degrees of freedom within
tests [29].

Significant predictors from each predictor group were
used to construct a final predictive model. Once the final
model was estimated, a predicted probability of marital vio-
lence for each couple was generated from the model coef-
ficients. A receiver operating characteristic (ROC) curve was
calculated from this summary predicted probability [30].
The Area Under the Curve (AUC) was then calculated to
quantify overall prediction accuracy of the model [31]. Addi-
tionally, we evaluated concentration of risk of marital vio-
lence among the 5% of respondents with highest predicted
risk of marital violence based on the final model, which we
defined as the proportion of all observed cases of marital
violence that was found among this 5% of respondents.

Given the possibility of overfitting our model due to
the large number of predictors examined, we then used
the method of replicated tenfold cross-validation with 20
replicates [32, 33] and generated a predicted probability of
marital violence for each couple. A ROC and AUC were cal-
culated to quantify overall prediction accuracy of the simu-
lated data (20 times the original sample size, n=30,300). As
with the observed data, we evaluated concentration of risk
of marital violence among the 5% of respondents with high-
est predicted risk of marital violence. Using tenfold cross-
validation with 20 replicates corrects for the over-estimation
of overall model prediction accuracy when estimating AUC
and concentration of risk [32].

Results
Prevalence of marital violence

Comparative prevalence estimates of spousal report are
shown in Table 2. Prevalence of husbands reporting
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Table 2 Prevalence of marital violence ever in current marriage in
the six World Mental Health Survey countries with couples samples,
as reported by either spouse (n=1515)

Violence report % (se) (n)

Husband reports perpetration® 9.10 (0.81) (162)
Wife reports victimization® 9.10 (0.81) (162)
Both report marital violence 3.80 (0.56) (76)
Either spouse report marital violence 14.40 (0.98) (248)

Based on weighted data

se standard error, n number of observed cases of the outcome in the
sample

*Husband reports perpetration of marital violence towards his current
wife (whether or not wife reports victimization)

bWife reports victimization of marital violence from her current hus-
band (whether or not husband reports perpetration)

Table 3 Prevalence of marital violence ever in current marriage in
the six World Mental Health Survey countries with couples samples,
as reported by either spouse

Couples sample % (se) (n)
size®
Brazil 133 21.80 (3.21) (33)
Bulgaria 422 10.67 (1.59) (52)
People’s Republic of 104 16.25 (3.20) 21
China
Lebanon 159 8.75 (3.23) (14)
Nigeria 305 12.16 (2.65) (50)
United States 392 22.22 (1.77) (78)
Total 1515 14.40 (0.98) (248)

Based on weighted data

se standard error, n number of observed cases of the outcome in the
sample

#The number of heterosexual couples in each country sample

perpetration of violence towards their current wife across
surveys was 9.1% (162 respondents). Prevalence of wives
reporting victimization of violence from their current hus-
bands was also 9.1% (162 respondents). Although preva-
lence estimates were the same for husbands and wives,
concordant responses were low. When looking at concord-
ant responses, the prevalence of both reporting violence
(i.e. husband reported perpetration towards current wife
and wife-reported victimization from current husband)
was 3.8% (76 couples). Thus, the combined measure
of female victimization of physical violence (via either
husband or wife report) was 14.4% (248 couples) which
was used as the outcome measure for this project. Preva-
lence estimates differed significantly across all surveys
(;(52= 27.9, p<0.001) ranging from 8.8% in Lebanon to
22.2% in the United States (Table 3).

Predictors of marital violence

Due to the number of predictors examined, results are only
presented for the final models in each predictor group (i.e.
models presented are those combining factors identified in
the spousal specific models as well as examination of joint
effects of exposures between both members of the dyad for
each predictor group).

Model 1

Preliminary analysis found that low education and younger
age when first married were significant predictors for wives
and husbands whereas highest parent education, highest par-
ent occupation were not. Additionally, reporting that their
current marriage was not their first marriage was also a sig-
nificant predictor for the wife. However, after examining the
joint effects of these exposures between the couple, the final
model (Table 4, Model 1) resulted in the husband reporting
young when first married (OR 1.5; 95% CI 1.1-2.2), the
highest education level within the couple (OR 0.7; 95% CI
0.6-0.9), and the wife being in more marriages than her
current husband (OR 2.4; 95% CI 1.3—4.4). The odds ratios
for these parameter estimates were significant as a set ( ;(32
36.7, p<0.001).

Model 2

Preliminary analysis showed that reporting one or more
maladaptive family functioning CA was the best predic-
tor of marital violence for husbands and wives separately.
Examination of the interaction between this variable for
husbands and wives resulted in insignificant parameter esti-
mates resulting in the final model for this predictor group
(Table 4, Model 2), which included the gender specific vari-
ables reflecting personal experience with these adversities
irrespective of their spouse. The odds for marital violence
were significantly higher for wives experiencing one or
more maladaptive family functioning CA (OR 2.2; 95% CI
1.5-3.7) as were the odds for husbands (OR 2.1; 95% CI
1.4-3.1).

Model 3

Preliminary analysis showed that ever experiencing dating
violence, young age of first sexual intercourse and early
initiation of sexual intercourse were significant predic-
tors of marital violence for wives and husbands separately.
However, after examining the joint effects of these expo-
sures between the couple, only two interaction variables
were retained in the final model (Table 4, Model 3). These
included either spouse reporting any prior dating violence
before the age of 21 (OR 2.6; 95% CI 1.7-3.8) and either
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Table 4 Associations of demographics/relationship characteristics, childhood adversities, dating experiences, and psychiatric disorders with
marital violence (n=1515)*

Bivariate models  Model 1 Model 2 Model 3 Model 4° Model 5°
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
1. Demographics/
relationship charac-
teristics
Husband’s age
when first
married*
Young 1.7 (1.1-2.7)* 1.5 (1.0-2.2)* - - - 1.3 (0.8-1.9)
Young average 0.7 (0.4-1.3) - - -
Old average 1.2 (0.7-1.9) - - -
Old 1.0 - - _
Ve £3,0.0,p=092
Highest education 0.9 (0.6-0.8) 0.7 (0.6-0.9)* - - - 0.8 (0.6-0.9)*
level in couple
Couple marriage
categories
Wife more mar- 2.7 (1.5-4.8)* 2.4 (1.3-4.4)* - - - 1.8 (0.9-3.5)
riages than
husband
Husband more 1.1 (0.7-1.8) - - - ;((23) 18.6, p<0.001
marriages than
wife
Both previously 1.0 (0.4-2.1) - - -
married
Both in first mar- 1.0 - - -
riage
Ve 23115,
p=0.009%*
II. Childhood adver-
sities
Wife—maladaptive
family function-
ing CAs (vs.
none)
1 or more 2.3 (1.6-3.4)* - 2.2 (1.5-3.2)* - - 1.8 (1.2-3.7)*
7 22173,
p<0.001
Husband—mala-
daptive family
functioning CAs
(vs. none)
1 or more 2.2 (1.5-3.2)* - 2.1 (1.4-3.1)* - - 1.5 (1.0-2.3)
7 12148, x4, 13.60, p<0.001
p<0.001
III. Dating experi-
ences
Either husband
and/or wife ever
experienced
any violence
in any dating
relationships?
2.7 (1.8-4.0)* - - 2.6 (1.7-3.8)* - 1.7 (1.2-2.6)*
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Table 4 (continued)

Bivariate models

OR (95% CI)

Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 3
OR (95% CI)

Model 4°
OR (95% CI)

Model 5°
OR (95% CI)

Early initiation of
sexual intercourse
for either spouse®

7

IV. Psychiatric
disorders

Couple mental dis-
order combination
category
Wife

internalizing'—
husband
externalizing®

All other combi-
nations where at
least one or both
spouses had
both (at least
one internaliz-
ing and at least
one external-
izing)

All other combi-
nations where at
least one spouse
had exactly one
internalizing or
externalizing
disorder (but not
both)

Neither spouse
had either

)(2

Model 4

)((21) 24.6,
»<0.001

1.7 (1.1-2.6)*
;((21) 5.8, p=0.02

9.2 (4.6-18.3)*

4.3 (2.0-9.2)%

1.8 (1.1-2.9)*

1.0

)((23) 43.0,
<0001

2
23,367,
p<0.001

2
23,325,
»<0.001

1.6 (1.1-2.5)*

2
23,310,
p<0.001

9.2 (4.6-18.3)%

4.3 (2.0-9.2)%

1.8 (1.1-2.9)*

2
23,430,
p<0.001

1.3 (0.8-2.0)
#3,9:40, p=0.009

5.0 (2.5-10.3)*

3.4 (1.5-7.6)*

1.6 (1.0-2.6)

1.0
#3,21.80, p<0.001

2
230,127.20,
p<0.001

n number of observed cases of the outcome in the sample, OR odds ratio, CA childhood adversity

*Significant at the 0.05 level, two sided test

*Models were based on weighted data. Each model included dummy variable controls for WMH country, years the couple was married, and
whether or not a person was present during the interview for the wife

®Models controlled for the wife’s age and husband’s age in addition to those in®

€ Age when first married for the husband was categorized into country specific quartiles

dAny violence is defined as ever being a victim or perpetrator of moderate physical violence in any dating relationships, the reference includes
those who did not date before 21

“Wife young (< 18) or husband young or young average (< 20) years old, compared to all other combinations

Mrrespective of comorbidity with any externalizing disorders

EIrrespective of comorbidity with any internalizing disorders
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the wife was young and/or the husband was young or young
average at age of first sexual intercourse (OR 1.6; 95% CI
1.1-2.5). As a set, these variables were significant ()(32 31.0,
p<0.001).

Model 4

Preliminary analysis showed that each of the 15 pre-marital
psychiatric disorders assessed had an elevated OR for hus-
bands (seven were statistically significant at the 0.05 level)
where 13 of the 15 were significant for wives (5 were statis-
tically significant at the 0.05 level) when considered inde-
pendently. However, few remained significant in multivari-
ate models due to comorbidity among disorders. Therefore,
the most robust predictor of marital violence for husbands
and wives separately was one or more internalizing disor-
der or one or more externalizing disorder. Further analysis
(Table 4, Model 4) then showed that the most parsimoni-
ous characterization reflected the interaction of these vari-
ables between the couple. The odds of marital violence were
significantly higher among couples where the wife had any
internalizing disorder and the husband had any externalizing
disorder (OR 9.2; 95% CI 4.9-18.3), all other combinations
where at least one or both spouses had at least one internal-
izing or externalizing disorder (OR 4.3; 95% CI 2.0-9.2),
and all other combinations where at least one spouse had
one internalizing or externalizing disorder (but not both)
(OR 1.8;95% CI 1.1-2.9) when compared to couples where
neither spouse had an internalizing or externalizing disorder.
These variables were significant as a set ( )(32 43.0, p<0.001).

Fig.1 AUC of marital violence 1
final model, total sample
weighted analysis. AUC area 0.9
under the receiver operating
characteristic curve 08
0.7
P 0.6 -
L
o2
£2 05 -
02
2 0.4
=
0.3 -
0.2 -
0.1

0 T
0 0.1 0.2 0.3

Model 5

Model 5 (Table 4) shows results from the final analytic
model including all ten predictors identified in Models 1-4.
Of the parameters included, only five were significant. The
odds of marital violence were significantly higher among
couples where the wife had experienced one or more mala-
daptive family functioning CAs (OR 1.8; 95% CI 1.2-3.7),
either spouse experienced dating violence before the age
of 21 years (OR 1.7; 95% CI 1.2-2.6), the wife reported
any internalizing disorder (with or without externalizing)
and the husband reported any externalizing disorder (with
or without internalizing) (OR 5.0; 95% CI 2.5-10.3), or all
other combinations where at least one or both spouses had at
least one internalizing disorder or externalizing disorder (but
not both) (OR 3.4; 95% CI 1.5-7.6). Additionally, the odds
of marital violence decreased as the highest educational
attainment level of the couple increased (OR 0.8; 95% CI
0.6-0.9). The odds of marital violence differed significantly
for each aim’s group of predictors as sets within the model.
Within-group mean differences in odds were also tested for
each aim’s group of predictors, all of which were significant.

Strength and consistency of overall model
predictions

The estimated AUC was 0.75 based on predicted probabili-
ties in the observed data and 0.70 based on the simulated
data of 20 replicates of tenfold cross validated predictions
(Fig. 1). Based on the simulated data, the 5% of respondents
with the highest predicted risk included 18.6% of all cases of

|. Total Observed (AUC= .75026)
II. Total Simulated (AUC= .70125)

0.4 0.5 0.6 0.7 0.8 0.9 1

False positive rate (1-specificity)
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marital violence. This is just under four times the proportion
expected by chance (Table 5). This is compared to 27.3% in
the observed data which is five and a half times the propor-
tion expected by chance.

Discussion

Overall, concordance of spousal reports of marital violence
was low. Only in about 25% of couples where at least one
member reported physical violence did their spouse also
report violence. Though we could have used the conserva-
tive estimate where reports of physical violence were con-
cordant, we decided to combine reports where either spouse
reported violence, which raised our estimate from 3.8 to
14.4%. This decision is potentially justified as there are
reasons to believe reports of violence are likely underesti-
mates. Despite efforts for the safety and privacy of partici-
pants, there are reasons why spouses may avoid disclosure
of violence particularly when there are potential cultural or
legal consequences [34, 35]. Abused women may not feel
comfortable revealing victimization as they may feel embar-
rassed or ashamed, fear reprisal by abusers, or the subject
may be too personal to discuss with a stranger [36]. Reasons
for non-disclosure of male perpetration, however, are less
studied. Though, it is possible that males may not reveal
perpetration because it may be viewed as a stigmatizing
behavior with potential legal consequences [37] especially
in countries where there is higher gender equality. Given the
multitude of factors which influence reporting, we chose to
use the combined report of physical violence. Additionally,
the conservative estimate where reports of violence were
concordant was dramatically lower than previously reported
prevalence estimates giving us no reason to believe that this
is closest to the truth [6, 17]. While victims of IPV can be
of any gender or sexual orientation, previous research has
established the overwhelming global burden is borne by
women [1]. Though women can also perpetrate violence in

relationships with men, this is often done in self-defense.
Furthermore, it has been shown that female victims experi-
ence negative IPV-related health outcomes disproportion-
ately higher than their male counterparts [12]. Violence can
also occur in same-sex relationships however, the most com-
mon perpetrators of IPV towards women are male intimate
partners [38].

The primary goal of this project was to identify pre-mar-
ital predictor variables associated with subsequent marital
violence. Statistically significant predictors, and their opti-
mal functional form, were then used to develop a model pre-
dicting risk for marital violence. Indicators of model fit sug-
gest that models were largely successful in predicting risk
of marital violence as the AUC was 0.75 in the model with
the observed sample and 0.70 in the model using the simu-
lated data. An important finding from our study was that
just under 30% (28.43%) of couples who experienced mari-
tal violence were among the top 10% of respondents with
highest predicted risk scores in our cross-validated predic-
tive model (simulated sample). This is noteworthy because
cross-validation is designed to limit the possibility of over-
fitting and suggests that our model’s performance has exter-
nal validity across other unknown samples [39]. Our model
provides suggestive evidence that a predictive model could
be used to support primary prevention of marital violence.
In order for primary prevention to be successful, methods
need to be developed to target high-risk couples for program
intervention. Although relatively weak, the model from this
project shows that it is possible to identify these couples
better than by chance. However, in order to achieve the goal
of targeted intervention provision, the predictive strength
of our model would need to be validated and assessed in a
prospective study with a sample of newly married couples.
To date, few primary prevention efforts for IPV have shown
promising results [8, 10]. The Creating Healthy Relation-
ships program has shown results in reducing IPV among
currently married couples [10]. This program was designed
to reduce IPV in low-income, situationally violent couples

Table 5 Concentration of risk

. AUC Simulated data® (n=30,300) AUC Observed sampleb (n=1515)
among the top three ventiles of
couples with highest predicted Concentration of risk in ventiles predicted Concentration of risk in ventiles pre-
risk of marital violence in the to have highest risk® dicted to have highest risk®
total sample
Top 5% Top 10% Top 15% Top 5% Top 10% Top 15%
0.70 18.6 28.43 38.0 0.75 23.7 352 494

Each ventile represents 5% of married couples in the sample ranked in terms of their predicted risk of mari-

tal violence

AUC area under the receiver operating characteristic curve

“Estimates calculated from 20 replicates of tenfold cross-validation of the final model

Estimates calculated from the final model

“Concentration of risk refers to the percent of all observed occurrences of the outcome in a ventile or ven-

tiles of the predicted risk distribution
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(i.e. couples where violence tends to be more reciprocal,
stay within the family, and not involve control or dominance)
[40]. Though this program has been used to prevent IPV
in this specific population, it is possible that it has utility
in a broader target group. Other primary prevention pro-
grams initially started by targeting isolated risk factors [8].
However, these programs are predicated on the assumption
that efforts designed to achieve a significant reduction in
victimization are optimally supported by the identification
and targeting of specific risk factors associated with the
outcome. These types of programs were inevitably unsuc-
cessful because they ignore the possibility that while single
risk factors are associated with IPV, they are not well-suited
for consideration of the complex synergy between multiple
characteristics between both members of the couple. Such
interventions originally focused on women and girls (i.e.
victims) targeting underlying risk factors such as poverty,
low education, and alcohol abuse [8, 41]. However, such
interventions targeting single risk factors that were neither
necessary nor sufficient for abuse to occur, were not well
equipped to achieve change at a community level. Addi-
tionally, primary prevention interventions provided solely
to female victims are inherently flawed as it takes a hetero-
sexual couple for this type of IPV to occur. Hence considera-
tion and involvement of both potential victims and perpe-
trators makes logical sense to reduce marital violence. The
predictive modeling techniques used in this project provide
evidence that it is possible to use a combination of factors to
look beyond the individual characteristics, as is commonly
done in public health practice, to stratify individuals based
on their cumulative predicted risk.

Generally, individual coefficients in a predictive model
should be interpreted with caution as there is a trade-off
between prediction and interpretation when using these
techniques [39]. However, a review of variables used in the
final predictive model may provide some insight into their
contribution to the larger context of risk. Seven of the ten
variables included in the final predictive model represent
characteristics of the couple rather than the experiences
of either spouse alone. This indicates that the strongest
predictors of marital violence are largely the function of
characteristics between members of the dyad rather than
the independent experience of either member of the couple.
The three remaining factors were unique to either the hus-
band or wife. Two of these measured exposure to any of the
seven maladaptive family functioning CAs. This finding is
contrary to the majority of previous studies exploring the
associations between childhood adversities and IPV which
consistently note that witnessing parental violence is the
most important adversity in this relationship [14, 42, 43].
While maladaptive family functioning includes witnessing
parental violence, our results suggest that exposure to any
one of the seven CAs within this group increased risk for

@ Springer

marital violence for each spouse. The remaining independent
spousal variable measures the husband’s report of young age
at first marriage. This finding is plausible as young age has
been identified as a risk factor for male perpetration of IPV
[44] yet it is somewhat unexpected in that this relationship
was not significant for wives.

This project has a number of potential limitations. Reli-
ance on self-reported data could introduce recall bias [45].
It is possible that respondents have forgotten events or made
errors in the timing of events. Inaccuracies are especially
likely in reported AOO of psychiatric disorders [46]. The
survey did not include length of time in the relationship prior
to marriage which may have resulted in over counting pre-
marital psychiatric disorders as some disorders may have
actually presented after the start of the current relationship
but prior to actual marriage. Additionally, the CIDI does
not assess all psychiatric disorders. It is possible that inclu-
sion of additional disorders may reveal different associations
with marital violence. It is also possible that respondents
provided answers based on what they thought was the right
answer introducing social desirability bias. This is particu-
larly relevant as the questions asked were highly sensitive.
However, it was communicated to participants that a certifi-
cate of confidentiality was obtained to protect data from sub-
poena. Our sample only includes currently married couples
which has the potential to introduce selection bias, specifi-
cally survivor bias [45]. Consequently, this could result in an
underestimate of the outcome of interest as some marriages
where abuse occurred may have already ended in divorce. As
an indirect way to address this bias, we controlled for dura-
tion of marriage in all models. The assessment of violence
in this study focuses solely on moderate physical violence
using the CTS. As our assessment does not include severe
physical, sexual, or emotional violence it may not provide a
comprehensive assessment of all forms of violence within
marriages. Additionally, despite its widespread use, the
CTS2 has been criticized as questions of abuse are based in
the context of disputes, disagreements, or differences. This
does not allow for the possibility that abuse can occur with
any other form of conflict, or no conflict at all [47].

Conclusion

Our results highlight the importance of considering both
members of relationships when conducting research on IPV.
We were able to identify important findings drawing on the
strengths of our data as we had detailed information from
both members of currently married couples. Implications
of this finding suggests that traditional IPV research may
not adequately describe the inherent dyadic nature of the
occurrence.
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Additionally, results demonstrate that it is possible to
predict marital violence better than by chance (four times
better within the top ventile) but the predictive power of
the model we generated is not strong enough for offering
specifically targeted primary prevention efforts. This may
be attributed to the bias within our data as our sample only
includes currently married couples. Despite this limitation,
our results are promising enough for further exploration in
a prospective study designed to assess its predictive power
in an uncensored sample.
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