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Abstract

Background: Interpersonal violence continues to affect health long after violence has ended. This analysis
investigated stress, support, and health behaviors as mediators potentially explaining persistent health impacts
of violence.

Methods: Using a cross-sectional analysis of 12,594 women ‘“Wellness, Health & You’” (WHY) participants,
authors measured violence as intimate partner violence (IPV), sexual assaults (SA), and childhood abuse (CA)
by recency (current, past as an adult, or child) and number of violence forms. Current health-related quality of
life (HR-QOL) was defined using the most recent survey as physical and mental health limiting usual activities
for at least 4 days in the past 30 days. Adjusted prevalence rate ratios (aPRRs) for violence and HR-QOL were
obtained using multiple variable log binomial regression where each mediator was included in separate models
with demographic attributes.

Results: In this sample of middle-aged women, half (n=6307) had ever experienced violence (38.3% IPV,
12.9% SA, and 24.6% CA) and 19.9% reported multiple forms. IPV, SA, and CA were each associated with
poorer current HR-QOL, yet, WHY participants experiencing all three forms had a sixfold increased rate of
poor mental HR-QOL (Model 1: aPRRs=6.23 [95% confidence interval, 95% CI: 4.87-7.97]) versus no
violence. Stress was the mediator associated with the greatest change in aPRRs (—34.7%; Model 2: aPRR=4.07
[95% CI: 3.13-5.30]). When all mediators were included (Model 5: aPRR =3.01 [95% CI: 2.29-3.96]), partial
mediation was observed, evidenced by nonoverlapping Cls between Models 1 and 5.

Conclusions: Of relevance for interventions are findings that current health impacts of past violence may be
mitigated through reducing current stress.

Keywords: intimate partner violence, childhood abuse, sexual assaults, mental health, physical health,
intervention, health care, health-related quality of life

While IPV is the most common form of violence women
experience, [PV frequently co-occurs with childhood abuse

Introduction

One in four

RATES OF INTIMATE partner violence (IPV) remain high
globally. More than a third of women (35.6%) in the
United States have experienced rape, physical violence,
and/or stalking by an intimate partner in their lifetime.' In-
ternationally IPV rates are equally high.” The lifetime cost of
IPV has been estimated at $3.6 trillion based on 43 million
US adults with a history of IPV (2018 $US).* Beyond the
direct cost of treating IPV, this violence has long-term
physical and mental health effects, including poorer current
health."*

(CA) and sexual assaults (SA) by nonpartners.'
adults has experienced sexual or physical abuse as a child.>®
The total annual lifetime cost of CA was estimated at $124
billion (2008 $US).” Recently, the cost of child sexual abuse
(CSA) was estimated at $9.3 billion.®

SA also has significant negative impact on mental and
physical health.®”"" The lifetime medical cost of rape was
estimated at $1.2 trillion (US$ 2014)'? for >25 million adult
men and women who have been raped (18.3% of US adult
population).'

Center for Research on Violence Against Women, University of Kentucky, Lexington, Kentucky.

“Department of Obstetrics and Gynecology, College of Medicine, University of Kentucky, Lexington, Kentucky.
2Department of Biostatistics, College of Public Health, University of Kentucky, Lexington, Kentucky.
“Department of Psychiatry, College of Medicine, University of Kentucky, Lexington, Kentucky.

“Center on Trauma and Children, University of Kentucky, Lexington, Kentucky.

1355



1356

Despite the rates, health impacts, costs, and frequent co-
occurrence of IPV, SA, and CA, little research has explored
potentially mediating factors that may mitigate the cumula-
tive health effects of polyvictimization of IPV, SA, and CA.
This is a missed opportunity for intervention development
directed at reducing the health impact of violence because
health care systems can play a key role in needed multisectoral
responses to these forms of violence disproportionally directed
toward women. ' The current analysis seeks to fill this gap by
exploring the extent to which hypothesized mediators (Fig. 1)
reduce the effects of frequently co-occurring IPV, SA, and
CA on current health-related mental and physical quality of
life. If evidence of full or partial mediation is observed, these
findings can inform the development or adaptation of existing
or recommended interventions to reduce the continuing ef-
fect of violence on women’s current health-related quality of
life (HR-QOL)."*"”

In contrast to a growing literature, which has evaluated
the potential utility of health care-based interventions,'*'>18
including advocacy'® and cognitive behavioral therapy (CBT),'
this current analysis focused on finding opportunities to re-
duce the impact of past violence on current HR-QOL. Inter-
ventions for past violence are different from those addressing
current violence because the immediate threat of harm is not
salient.

This current analysis adds to the literature with the use of a
large nonclinical sample of Kentucky women volunteering to
complete health surveys asking about experiences with IPV,
SA, and CA. These comprehensive data on multiple violence
forms provide the unique opportunity to investigate the HR-
QOL impact of multiple forms of violence (polyvictimiza-
tion) and violence recency from current and past adulthood to
CA alone. This approach was encouraged by the recent fed-
eral report which urges researchers and other health profes-
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sionals to ‘‘connect the dots’ between multiple forms of
violence, which freguently co-occur and have similar causes
and consequences.”” “Connecting the dots™ could lead to the
identification of more efficient and effective intervention
strategies across the lifespan.

Figure 1 provides a depiction of the direct and indirect
pathways, by which hypothesized mediators may affect the
associations between violence recency and number of forms
and current mental and physical HR-QOL. Identifying mu-
table factors that may mediate the effect of violence on
current HR-QOL can highlight avenues for interventions to
reduce the impact of violence on women’s health in both
clinical and community settings.

The following provides a justification for the theoretical
model of mediation to be tested. Violence is characterized by
the number of forms experienced and its recency. HR-QOL
was selected as a more comprehensive primary outcome
measure because violence has been linked to a wide range of
chronic conditions. Measuring HR-QOL has the unique ad-
vantage of rapidly measuring the self-perceived impact of
chronic conditions on current daily functioning and activity
limitations.”' The following three sets of mediators were
examined: (1) self-perceived stress, (2) social support, and (3)
health behaviors, including current smoking, problem alco-
hol use, and a sedentary life style.

Stress was selected as the first hypothesized mediator be-
cause IPV, SA, and CA increase symptoms of stress, in-
cluding posttraumatic stress disorder.”*>* Campbell et al.*>
reported that physical health symptomatology associated
with concurrent SA, CSA, and IPV was fully mediated
by post-traumatic stress disorder (PTSD). These findings
indicate that the number of violence forms may increase
symptoms of stress; PTSD explained the noted physical
health consequences associated with violence.?

Indirect Mechanisms
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Hypothesized direct and indirect effects of current and past interpersonal violence* and measure of current poor

mental and physical health among women. *Includes IPV (physical, sexual, and stalking), SA as an adult by someone other
than a partner, and/or CSA or CPA. CPA, child physical abuse; CSA, child sexual abuse; IPV, intimate partner violence;

SA, sexual assault.
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Social support positively influences HR-QOL.?*?” Greater
social support is buffer or moderator for the negative impact
of violence.”® A recent literature review noted that positive
reactions to IPV disclosure among one’s support network
were linked to psychological health benefits.”” A health
care intervention targeting social support among pregnant
women experiencing violence appeared to improve health
outcomes.”’

Health behaviors were selected as the third mediator be-
cause negative health behaviors such as alcohol abuse,31
cigarette smoking,*® and limited physical activity>*~** are
correlates of common chronic conditions associated with
poorer HR-QOL. Forms of violence have been associated
with an increased risk of substance abuse,35 including alco-
hol and/or tobacco use.*® Childhood sexual abuse has been
associated with adult obesity,>’® which may result in or
cause a sedentary lifestyle. Thus, violence may increase use
of negative health behaviors potentially resulting in poorer
current HR-QOL.

Two primary research questions were addressed: (1) Does
violence (either recent or increasing number of violence
forms) increase the rate of poorer current HR-QOL percep-
tions (direct mechanism in Fig. 1)? (2) Which potential me-
diators explain associations between violence and current
HR-QOL (three indirect mechanisms in Fig. 1)?

Methods

The Kentucky Women’s Health Registry was a longitu-
dinal database that included health surveys from 16,645
women, participating from 2006 to 2014. No compensation
was provided to respondents for their participation. This re-
source was recently renamed and relaunched as ‘““Wellness,
Health & You” (WHY). WHY is an all-comer, convenience
sample database, where participants may self-select or be
invited to WHY by health care providers, colleagues, friends,
and/or family; current eligibility criterion requires that par-
ticipants must be at least 18 years of age. WHY participation
entails completing an annual survey (electronic and articles
from 2006 to 2012; electronic only from 2013 to present). For
the purposes of this article, longitudinal data are aggregated
across survey years to identify any potential exposure to vi-
olence such that only one record per participant is used. This
design is a secondary analysis using a cross section of the
longitudinal registry data.

Measurement

Interpersonal violence: IPV, SA, and CA. Adult inter-
personal violence exposure was measured using four items
that solicited a yes or no response: physical IPV (has an
intimate partner, hit, kicked, punched, or otherwise hurt
you?), sexual IPV (has an intimate partner who used force
[like hitting, holding down, or using a weapon] to make you
have sex [any sex act, not just intercourse]?), adult stalking
by an intimate partner (has an intimate partner, ever repeat-
edly followed you, spied on you, made unsolicited phone
calls to your place of work or at home, damaged your prop-
erty, or stalked you in any way?), and adult SA (has anyone
other than an intimate partner or anyone else used force—
such as hitting, holding down, or using a weapon to make you
have sex, any sex act, not just intercourse?) These ques-
tions were based on items included in the Behavioral Risk
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Factor Surveillance System (BRFSS).** A dichotomized
variable was created to characterize any IPV, then IPV by
form (physical, sexual, or stalking by an intimate partner) and
by recency (current or past).

Childhood physical and sexual abuses were also measured,
using the following BRFSS® items: “Did a parent, steppar-
ent, or guardian ever hit, kick, punch, or otherwise hurt you?”’
“Did any parent, stepparent, guardian, or any other person
make you have sex [any sex act, not just intercourse] by
using force or by threatening to harm you or someone close
to you?).”

Six dichotomous variables were created for each specific
violence form. We examined lifetime history of violence
because the questionnaire did not contain information needed
to construct a timeline of events. Women who gave a nega-
tive response to all six items were the ‘‘no violence’ or un-
exposed group for all violence measures.

Two measures of violence recency were created. The first
defined recency using a hierarchical strategy prioritizing
current over past violence as follows: current IPV, past IPV
(regardless of other violence forms and excluding current
IPV), past SA (excluding IPV and regardless of CA), CA
(excluding IPV/SV). This categorization was used because
intervention options differ by violence recency (current vs.
past as an adult or child). The second recency measure sim-
plified the above such that either adult IPV or SA regard-
less of previous CA was grouped separately from those
experiencing CA ‘“‘alone’” where the ‘‘no violence” group
remained the referent exposure. This simplified recency
measure was used to identify confounders for multivariable
analyses. One measure counting the number of violence
forms was created as follows: all three forms experienced by
the same participant (IPV, SA, and CA) to two forms (IPV
and SA, IPV and CA, or SA and CA), to one form (IPV alone,
SA, alone or CA alone). Rates of poorer current HR-QOL
were hypothesized to be greatest for those experiencing more
recent violence and more violence (direct mechanism; Fig. 1).

Current HR-QOL. Two related measures of current HR-
QOL were included in WHY and are based on the ‘‘Healthy
Days” Core Module of the CDC’s Health Related Quality of
Life—4 Module*® which has been validated*' and used since
1993 in the state-based BRFSS telephone surveys. Items were
“During the past 30 days, for about how many days did
POOR MENTAL health prevent you from doing your usual
daily activities, such as self-care, work, or recreation?’’ This
same question was repeated where PHYSICAL replaced
MENTAL health. Response options ranged from 0 to 30. To
create a meaningful dichotomization, a response of >4 of the
past 30 days was used as an indicator of poor current health;
the comparison group was those reporting 0-3 days in the
past month as poor health.

Demographic attributes. Demographic attributes included
current age (based on the participant’s most recently com-
pleted survey), race (self-reported and grouped as white and
nonwhite), sexual orientation (responses were heterosexual,
bisexual, lesbian, and transgender, yet were simplified as
exclusively heterosexual and not), and current employment
status, Kentucky region (grouped as rural or urban), highest
education, and current health insurance coverage (based
on the participant’s most recently completed survey). See
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Table 2 for the demographic attribute categorizations, three
hypothesized mediators, and two HR-QOL outcomes. (To re-
quest the survey questions e-mail WHY @uky.edu).

Mediators.  Stress, support, and health behaviors were
selected as hypothesized mediators based on past research
and the availability of relevant data in WHY (Figure 1).
Stress was measured with the following item: ‘“‘How would
you rate the amount of stress you are currently under?”” Re-
sponse options included small, moderate, large, or over-
whelming; higher scores indicated higher perceived stress
(0-3). This single-item measure was based on a global
measure of perceived stress developed and validated by
Cohen et al.*? Social support was measured using the fol-
lowing question: ‘‘During difficult times in your life, do you
feel you have close friends that you can turn to for support?”’
Response options were yes, no, and choose not to answer
(coded as missing and excluded). This single item was
adapted from questions in the BRFSS.*® Marital status was
included with the single-item social support question because
financial or emotional support may increase for those who
are married.

Three items measured negative health behaviors: seden-
tary lifestyle, cigarette smoking, and problem alcohol use. All
health behavior items were based on BRFSS questions.” An
item response of ‘“‘sedentary’’ for the following was used
to define sedentary lifestyle: ““Think about a typical day of
activities. Is your activity level usually Sedentary—Ilittle
exercise, or active—you do a lot of moderate activities or
very active—you spend a lot of time being very active?’” All
women were asked to describe their cigarette smoking history
based on ever smoking (no or yes, at least 100 cigarettes in
lifetime) and if a smoker, whether they currently smoked
cigarettes (based on their most recent survey). A dichotomous
variable was created to indicate current cigarette smoker
(yes v. no) where ‘“‘no’’ included never and former smokers.
Survey questions differentiated current and past drink-
ers. Problem drinking was operationally defined for current
drinkers as drinking four or more drinks per day (binge
drinking) or daily drinkers. Among past drinkers, problem
alcohol use was defined with the endorsement of one of the
following reasons: the respondent stopped drinking *‘for
health reasons’’; “‘legal reasons’’; a doctor, family, or friends
said ““you needed to stop drinking”’; ‘“alcohol was interfering
with your work, family, or social life’’; or “‘stopped drink-
ing with help from AA, a therapist, detox, or other treat-
ment center.”’

Statistical analysis

The frequency of IPV, SA, and CA was provided by spe-
cific items, violence recency, and number of forms (Table 1).
To assess potential confounding, violence recency was cor-
related with demographic attributes, hypothesized mediators,
and HR-QOL outcomes (Table 2) using chi-square tests and
associated p-values (Table 2). Demographic attributes asso-
ciated with violence recency (p <0.01) were considered po-
tential confounders for subsequent modeling to test direct and
indirect mechanisms (Fig. 1). Multiple variable log-binomial
regression was used to estimate associations between vio-
lence and current HR-QOL. Adjusted prevalence rate ratios
(aPRRs) and 95% confidence intervals (95% CI) were cal-
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culated using PROC GENMOD (link=1log, dist=bin). This
measure of association was used because incidence of HR-
QOL cannot be estimated, yet, prevalence can be based on the
most recently completed survey.*

Measures of association (aPRR and 95% CI) between vi-
olence recency and number of forms and current mental and
physical HR-QOL, adjusted for demographic attributes, are
presented in Table 3 as Model 1 (direct mechanism). Two sets
of logistic regression models were run for mental and phys-
ical HR-QOL outcomes. Three additional models were run
for each mediator, and demographic attributes were included
in each model. Given the large sample size and multi-
ple comparisons, p<0.001 was used to establish statistical
significance.

Evidence of mediation arose through comparisons of
aPRR and 95% CI resulting from Model 1 with Models 2—4,
including each mediator and Model 5 with all mediators.
Mediation evidence was defined by changes in the aPRR and
95% CI for violence (recency or forms) and HR-QOL no
longer being statistically significantly associated (aPRR and
95% CI for addition of mediator included 1.0). Percent
change in the estimated PRR resulting from Models 1 and 5,
where Model 1 was used as the denominator change esti-
mation, provided a qualitative descriptor of the degree of
mediated effect.

Results

Of 16,645 WHY participants, 4051 participants were ex-
cluded due to missing violence exposures or HR-QOL out-
comes (n=633) or demographics attributes (n =3418). Of the
final analytical sample (n=12,594), the number of partici-
pants increased from 2008 to 2014 as follows: (2008: 1221;
2009: 775;2010: 1154; 2011: 1794; 2012: 2029; 2013: 2737;
and 2014: 2884). In the decade of data collection, 3439 of
12,594 women (27.3%) completed one survey, 2156 (17.1%)
completed two, 1700 (13.5%) completed three, 2818 (22.4%)
completed four or five, and 2481 (19.7%) completed six or
more surveys.

Overall sample and violence experienced

In this relatively well-educated population, 50.1% reported
ever experiencing one of the three violence forms (IPV, SA,
or CA) (Table 1): IPV (38.3%), adult SA (12.9%), or CA
(24.6%). A minority (1.4%) were currently experiencing IPV.

Polyvictimization was identified by 19.9% of women
(Table 1). Among women experiencing IPV (n=4822), 52.8%
reported IPV “‘alone,” while 25.4% and 37.1% additionally
experienced SA and/or CA. Women experiencing SA by a
nonpartner (n=1625) were most likely to have experienced
other forms of violence.

Correlates of violence

The following demographic attributes were associated
with violence recency (p<0.01) and were considered as
confounders: age, sexual orientation, Kentucky region, edu-
cation, and insurance coverage (Table 2). Although race was
correlated with violence (Table 2), it was not included as a
confounder because models did not converge due to high
correlations between race and education, region, and insur-
ance coverage. Mediators were selected based on past
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TABLE 1. FREQUENCY OF INTERPERSONAL VIOLENCE BY FORM, TIMING,
AND NUMBER OF LIFETIME CO-OCCURRING EXPERIENCES
Overlapping forms of life-time interpersonal
n (%) of 12,594 violence, n (%) among those
Women in WHY experiencing violence form®
Violence form®  No other form PV SA CA
Any lifetime [PV 4822 (38.3) 2548 (52.8) NA 1224 (25.4) 1790 (37.1)
IPV—physical® 3490 (27.7) 682 (19.5) 2396 (68.7) 961 (27.5) 1380 (39.5)
IPV—sexual® 1674 (13.3) 77 (4.6) 1515 (90.5) 742 (44.3) 1493 (89.2)
IPV—stalking® 3227 (25.6) 680 (21.1) 2124 (65.8) 891 (27.6) 1248 (38.7)
All three forms of IPV 1056 (8.4) 356 (33.7) NA 537 (50.9) 525 (49.7)
Nonpartner sexual (SA) assault 1625 (12.9) 179 (11.0) 1224 (75.3) NA 962 (59.2)
Any childhood abuse (CSA or CPA) 3096 (24.6) 1084 (35.0) 1790 (57.8) 962 (31.1) NA
CSA 1295 (10.3) 227 (17.5) 764 (59.0) 660 (51.0) NA
CPA 2463 (19.6) 732 (29.7) 1725 (70.0) 876 (35.6) NA
Both CSA and CPA (independent 662 (5.3) 125 (18.9) 445 (67.2) 398 (60.1) NA
of other forms)
Violence combinations (polyvictimization)
All three forms: IPV and SA and CA 744 (5.9)
Two forms 1756 (14.0)
IPV and CA 1046 (8.3)
IPV and SA 484 (3.9)
SA and CA 222 (1.8)
One form 3811 (30.3)
SA alone 179 (1.4)
IPV alone 2548 (20.3)
CA alone 1084 (8.6)
Violence timing*
Current IPV 174 (1.4)
Past IPV (no current IPV) 4648 (36.9)
Past SA (no IPV) 401 (3.2)
Past CSA (no IPV/SA) 352 (2.8)
Past CPA (no CSA, nor IPV/SA) 732 (5.8)
Hierarchical combinations of violence®
Adult IPV or SA 5223 (41.5)
Childhood abuse (no IPV or SA) 1084 (8.6)
No IPV/SA nor CA 6287 (49.9)

“Denotes overlap within three violence forms; % within row could sum to >100%.

®n, independent of overlapping violence forms (% reporting violence among 12,594 participants).

“Within IPV forms, overlap indicates presence of either of the two other forms of IPV.

dPrioritizes current IPV over past IPV; past IPV over SA by nonpartner; past SA over CA; and childhood sexual over physical abuse.
°Simplified timing categories where adult IPV or SA is prioritized over CA (alone) relative to no violence.

CA, childhood abuse; CPA, child physical abuse; CSA, child sexual abuse; IPV, intimate partner violence; NA, not applicable; SA,

sexual assault; WHY, Wellness, Health & You.

research correlating these factors with violence and health; as
anticipated, each was correlated with violence (p <0.001).

Among 12,594 participants, 6.3% had >4 days of poor
mental health and 12.9% had >4 days of poor physical health
(Table 2). As hypothesized, IPV or SA and CA “‘alone’” were
associated with poorer current mental and physical HR-QOL
outcomes (p <0.0001).

Violence and HR-QOL (direct mechanism)

There was evidence that both violence recency and number
of forms were associated with poorer HR-QOL (see Table 3,
Model 1, research question 1). When compared with women
experiencing no violence, those currently disclosing 1PV
(aPRR =6.85) had significantly higher rate of poorer mental

HR-QOL. This pattern held for past IPV (aPRR=3.19), SA
(aPRR=2.55), and CA (aPRR=2.22). A similar pattern was
observed for recency and poorer physical HR-QOL, yet 95%
CIs overlapped.

With increasing number of violence forms, an increased
effect on poorer mental and physical HR-QOL was observed;
relative to ““no violence” those experiencing a greater num-
ber of violence forms had greater prevalence of poorer HR-
QOL outcomes. For mental HR-QOL, the aPRR estimates
for experiencing all three forms (aPRR=6.23), two forms
(aPRR =3.85), or one form (aPRR =2.19) were all significantly
different evidenced by nonoverlapping 95% CIs (Table 3).
A similar pattern was observed for physical HR-QOL,
although aPRR estimates were smaller than for mental
HR-QOL.
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8

ADJUSTED RATE RATIOS
VIOLENCE & CURRENT POOR MENTAL HEALTH
F-Y

DEMOGRAPHICS

+ STRESS
MEDIATORS INCLUDED IN LOGISTIC REGRESSION MODELS

+ SUPPORT

+ HEALTH BEHAVIORS ALL MEDIATORS

Percentage change in aPRR with inclusion of mediator (stress, support, health behaviors, all mediators) where denominator was demographics
Poorer Mental HR-QOL #in Strata + Stress + Support + Health Behaviors + All Mediators
Violence timing
Current IPV 174 -43.4% -26.8% -18.6% -60.5%
Past IPV, no current 4,648 -25.7% -14.7% -15.0% -41.1%
Past SA (no IPV) 401 -31.4% -14.9% -17.3% -47.5%
Past CA (no IPV or SA) 1,084 -16.7% -8.6% -2.3% -20.7%
# Violence forms
3 740 -34.7% -22.0% -21.3% -51.7%
2 1,935 -30.1% -16.4% -17.7% -46.5%
1 3,632 -20.1% -10.5% -8.7% -31.5%

FIG. 2. Violence recency, number of forms, and current poor mental HR-QOL. HR-QOL, health-related quality of life.

Violence, mediators, and HR-QOL
(indirect mechanisms)

Models 2-5 provide the data needed to examine research
question 2. The addition of each mediator resulted in a re-
duction of aPRR estimate relative to Model 1 (demographics
only) for violence recency and number of forms and both HR-
QOL outcomes (Table 3). However, across all three media-
tors for both HR-QOL outcomes, the greatest qualitative
change in aPRRs was consistently observed in models with
the addition of stress (comparison of Models 1 and 2). This
observation was most clearly illustrated in Figures 2 and 3 for
mental and physical HR-QOL, respectively, where the aPRR
estimates across Models 1-5 for violence recency, and
number of forms were presented with percent change from
Model 1 (adjusting for only demographics).

When all mediators were included (Model 5), the aPRR
estimates, as observed, were consistently lowest when com-
pared across all models. Only the aPRR estimate for poorer
mental HR-QOL and past SA (and no IPV; n=401) was no
longer statistically significant (Model 5: aPRR=1.34 [95%
CI: 0.87-2.07]). However, when comparing results from
Models 1 and 5 (poorer mental HR-QOL outcome) for vio-
lence recency and number of forms, significant differences
with nonoverlapping aPRRs CIs with the addition of medi-
ator variables were apparent. Similar trends were noted for
physical HR-QOL, but only for past IPV and experiencing all
violence forms. Considering the percent change in aPRR

estimates provided a qualitative measure of the extent that
mediators indirectly may affect outcomes. The inclusion of
stress resulted in the greatest observed percent change in
aPRR estimates (see Figs. 2 and 3 legend tables for mental
and physical HR-QOL, respectively). For example, adding
stress to Model 1 resulted in a 34.7%, 30.1%, and 20.1%
reduction in the aPRR estimates for poorer mental HR-QOL
for three, two, and one violence forms, respectively. The
inclusion of all mediators (Model 5 vs. Model 1) resulted in
an overall reduction of 51.7%, 46.5%, and 31.5% in aPRR
estimates for number of violence forms (three, two, and one)
and poorer mental HR-QOL.

Discussion

IPV, SA, and CA were each associated with at least a
twofold increase of poorer current mental and physical HR-
QOL; experiencing multiple violence forms increased this
risk in a dose-dependent pattern. While full mediation by
stress, support, and health behaviors was not observed, evi-
dence of partial mediation was noted for current stress as the
more important mediator. This finding fits with the existing
literature indicating that violence resulted in symptoms of
posttraumatic stress disorders linked to long-term health
impacts.>*~*® If the impact of violence on current health can
be partially mitigated through reducing perceived stress, the
effects of IPV, SA, and CA may be significantly reduced.
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DEMOGRAPHICS

+ STRESS

+ SUPPORT

+ HEALTH BEHAVIORS

MEDIATORS INCLUDED IN LOGISTIC REGRESSION MODELS

ALL MEDIATORS

Percentage change in aPRR with inclusion of mediator (stress, support, health behaviors, all mediators) where denominator was demographics
Poorer Physical HR-QOL #in Strata + Stress + Support + Health Behaviors + All Mediators
Violence timing
Current IPV 174 -30.2% -13.2% -8.7% -36.5%
Past IPV, no current 4,648 -14.5% -7.0% -8.9% -22.0%
Past SA (no IPV) 401 -17.1% -7.4% -11.1% -26.7%
Past CA (no IPV or SA) 1,084 -8.9% -4.4% -3.1% -12.8%
# Violence forms
3 740 -21.1% -11.2% -13.6% -31.7%
2 1,935 -17.5% -8.0% -11.2% -26.7%
1 3,632 -10.5% -4.9% -3.7% -15.4%

FIG. 3. Violence recency, number of forms, and current poor physical HR-QOL.

Improvements in current HR-QOL may impact economic
evaluation driven by changes in the quality-adjusted life-year
measuring disease burden, including both the quality and the
quantity of life lived.*

From a clinical perspective, the contribution of this re-
search is our finding that current perceived stress is the
strongest of the three tested mediators and that including
stress in models with violence recency and number of vio-
lence forms resulted in the largest reductions in the effect of
violence on current health. Given the high frequency of adult
and childhood violence (>40%), even in this more highly
educated population, screening all patients for a history of
violence is not feasible in a busy clinical setting. However,
asking about current stress at clinical visits is feasible.
Clinical approaches to reduce the impact of past violence on
current HR-QOL may be more efficient and acceptable to
patients if providers have information on past violence and
ask patients about their current stress levels. From a health
perspective, the salient issue for patients may well be their
distress and concurrent poorer health status. Previous re-
search, described in the following paragraph, indicates that
clinical and community-based interventions have been de-
veloped and evaluated. These approaches may be useful to
improve HR-QOL among women who have experienced
violence and are currently distressed. While past violence
may be a source of the distress, using group or individual

behavioral therapy to address stress may more acceptable and
efficacious in improving health.

Previous interventions addressing current violence are rel-
evant for this discussion if the outcomes are mental or physical
health. Findings from a reanalysis*’ of a large randomized
controlled trial of an intervention to improve health and safety
outcomes for abused women (Women’s Evaluation of Abuse
and Violence) illustrate this point.*® The reanalysis docu-
mented that self-efficacy was the construct most predictive of
abused women creating or maintaining change; depression
predicted no changes.*’ Findings from this reanalysis and our
current findings highlight the need for interventionists to assess
depression/anxiety and target self-efficacy as a route to change.

Because many women and men do not disclose SA until
long after the incident,* the efficacy of interventions to
address past violence are relevant to this discussion. The
WHO guidelines'® recommend Eye Movement Desensiti-
zation and Reprocessing (EMDR) and CBT.>® Lieberman
et al.>! found evidence of Child-Parent Psychotherapy
(CPP) effectiveness to reduce mothers’ PTSD symptoms
and general distress. Importantly for the current analysis,
CPP was effective and results were sustained for 6 months
among those exposed to multiaple traumatic life events.>
Similarly, in Project Support,> mothers showed improve-
ments in parenting behaviors and reductions in psychiatric
symptoms.
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It is not coincidental that most treatments for traumatic
stress conditions involve self-regulation and stress-reduction
strategies. Cognitive behavioral strategies to reduce stress
levels by cognitive restructuring and self-regulation have
been shown to interrupt the progression of stress response
into damaging and persistent internalizing and externalizing
behaviors that can lead to adverse health outcomes.'*'? The
optimal timing for delivery of this type of intervention is
paramount, as more proximal therapeutic responses have
been shown to be preferable and capable of stemming
the long-term impact associated with an unmitigated stress
response.'*

Interestingly, negative health behaviors were not strong
mediators of the IPV and current health associations. Efforts
to reduce negative health behaviors (physical inactivity,
smoking, and alcohol abusel6) are important, but these efforts
in combination with those to increase support and reduce
stress might be more effective.

Limitations

The present analysis exclusively used self-reported data
for all measures, including violence experienced, current
mental and physical HR-QOL, hypothesized mediators, and
demographic attributes. Reliance on self-reported data may
result in misclassification of measures. For several measures,
self-report was the only source of data because perceptions of
HR-QOL, stress, support were hypothesized. In this cross-
sectional analysis using self-selected WHY participants, we
cannot determine the correct temporal sequence between
violence and current poorer HR-QOL. However, by using the
most recent WHY survey data to measure all variables, we
were able to address the appropriate temporal sequence.
Admittedly, those experiencing violence may have poorer
HR-QOL before violence. The list of childhood or adult vi-
olent exposures used in this study was not exhaustive; our
focus was on IPV, adult SA, and CA because these are the
more commonly occurring forms of interpersonal violence
among women. Poorer HR-QOL is not a diagnosis yet. As
operationally defined, HR-QOL measures the current and
sustained impact of health conditions on daily activities or
functions. Stress, social support, and health behaviors were
the mediators investigated in this analysis, yet, these are by
no means the only mediators or intervention targets to reduce
the impact of past violence on current HR-QOL.

Conclusion

Women’s current and past IPV, SA, and CA experiences
alone or in combination continue to be associated with poorer
current mental and physical HR-QOL relative to those with
no violence experience, even after adjusting for current
stress, social support, and health behaviors. Finding evi-
dence of partial mediation of the effect of violence on
poorer HR-QOL by current perceived stress supports the
WHO recommendation for trauma-focused CBT and related
interventions among women not currently experiencing
violence. Further intervention development and adaptation
to reduce (dis)stress and ultimately mitigate the impact of
past violence on women’s current perceptions of health are
encouraged.
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