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A B S T R A C T

Intimate partner violence (IPV), the physical, sexual, psychological abuse or control by a former or current
intimate partner, affects almost one-third of women in the United States. IPV exposure can result in many
negative outcomes including physical injury, increased stress, and depression. Currently, there is a small, but,
growing body of literature examining the link between IPV victimization and increased cardiovascular disease
(CVD) risk among young adult women. To better prevent this negative outcome, it is imperative to understand
what factors associated with IPV victimization may be increasing this risk. A secondary analysis of Wave IV of
the Add Health study was conducted to examine possible factors mediating past year IPV exposure and 30-year
CVD risk score including perceived stress, depressive symptoms, and alcohol dependence among a representative
sample of young adult women in the United States. Multiple mediation analyses were run to examine the
possible mediating factors in the relationship between IPV and CVD risk. In a multiple mediation model, the
indirect effect of perceived stress became insignificant when depressive symptoms were introduced. The findings
of this study reveal that 30-year CVD risk in the context of IPV victimization should continue to be examined
among this population. The mediation models suggested the importance of stress and depression in the context
of IPV and heart health. Screening for depression among women exposed to IPV should be considered as an
important intervention point, not only to mitigate mental health issues, but to also help prevent the development
of cardiovascular disease.

1. Introduction

Intimate partner violence (IPV), the physical, sexual, psychological
abuse or control by a former or current intimate partner, has been as-
sociated with negative health outcomes and coping behaviors (Breiding
et al., 2014). Almost one in three women will experience some type of
IPV in their lifetime with young women most at risk as a majority of
victims will experience their first abuse before the age of 25 (Breiding
et al., 2014). Researchers are investigating the connection between IPV
and cardiovascular disease (CVD) among women, especially younger
women, as IPV has been called a gendered-risk factor for CVD, however
this link is not well understood (Scott-Storey, 2013). While the overall
death rate from CVD has declined over the past 10 years, as of 2013,
CVD still accounts for almost one in three deaths among women in the
U.S. (Mozaffarian et al., 2016). CVD related deaths are occurring among

younger ages. (Mozaffarian et al., 2016). In a sample of young adults
ages 20 to 45 years, 59% had either coronary heart disease (CHD), a
CHD equivalent, or one or more risk factors for CHD, yet CHD screening
rates among the age group were low (Kuklina et al., 2010). Women ages
35 to 44 years have seen an increase in CHD mortality rates with an
average increase in mortality rate of 1.3% between the years
1997–2002 (Mosca et al., 2011). When examining the link between IPV
and CVD among young women, examining CVD risk may allow us to
better understand how to prevent CVD from occurring among this po-
pulation. A 30-year CVD risk model, based on the Framingham Heart
Study, was used to calculate 30-year CVD risk in young adults using
well-known risk factors including blood pressure, diabetes diagnosis,
and smoking status (Pencina et al., 2009). One study used this risk
calculation among a sample of young adults and found a one-standard
deviation increase in IPV victimization score was associated with a
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0.28% increase in 30-year CVD risk (Clark et al., 2014).
While the causal links between IPV and CVD risk are still not clear,

there may be a possible pathway through well-studied coping me-
chanisms, behaviors, and outcomes associated with IPV such as risky
alcohol use, stress, and depression (Ashare et al., 2011; Bosch et al.,
2015; Calvete and Corral, 2007; Sullivan et al., 2015; Ullman and
Sigurvinsdottir, 2015). High alcohol use can increase total cholesterol,
narrow blood vessels, and cause decreased blood flow (McEwen and
Seeman, 2009). Increased or heavy alcohol use,> 20 g per day, can
cause an increased risk of hypertension in women, and alcohol use of
15 g or more can cause an increased risk for Type 2 diabetes (Mekary
et al., 2011; Witteman et al., 1990).

Women experiencing IPV have reported high mental health service
use (Rivara et al., 2007). Not only has IPV been associated with de-
pression, but also young women experiencing depression can be at in-
creased risk for subsequent IPV (Chuang et al., 2012; Connelly et al.,
2013; Devries et al., 2013; Lehrer et al., 2006). Depression, separate
from IPV, disproportionately affects women compared to men in the
U.S. and has been noted as one of the most significant health risks for
women (Glied and Kofman, 1995). Depressive symptoms have also been
associated with left ventricular dysfunction (Gustad et al., 2016). Si-
milarly, a longitudinal population-based sample of Australian women
found depression to be a long-term indicator of 18-year coronary heart
disease incidence independent of typical and atypical risk factors
(O'Neil et al., 2016).

Post-traumatic stress disorder and chronic stress, outcomes asso-
ciated with IPV, have been connected to CVD risk (Coughlin, 2011;
Edmondson and Cohen, 2013). Chronic stress can impact the body's
ability to regulate its stress-response system leading to increased
heartrate and blood pressure, development of atherosclerosis, and in-
sulin resistance, which are risk factors for CVD development. (McEwen
and Seeman, 2009).

The connection between IPV, its associated outcomes and CVD risk
factors highlight an important need to examine CVD and CVD risk
among those who experience IPV. Understanding the connection be-
tween IPV among young women and their CVD risk will allow for the
development of interventions that can improve this already victimized
population's quality of life.

This study examines potential mediators, including depressive
symptoms, perceived stress, and alcohol dependence, on the relation-
ship between IPV and CVD risk among young adult women from the
National Longitudinal Study of Adolescent to Adult Health (Add
Health).

2. Methods

This study was a cross-sectional, secondary analysis of Add Health, a
longitudinal, comprehensive, nationally representative sample of ado-
lescents to adults in the U.S. (Harris et al., 2009). Wave I Add Health
data was collected from adolescents in grades 7–12 beginning in 1995.
Please refer to Harris et al. (2009) for further explanation of recruit-
ment. This current study uses the set of responses (Wave IV) of adults
ages 24–32 (Harris et al., 2009). Incorporating systematic sampling
methods and implicit stratification into the Add Health study design
ensured this sample is representative of U.S. schools with respect to
region of country, urbanity, school size, school type, and ethnicity
(Harris et al., 2009). For each subsequent wave (Wave II-IV) partici-
pants were sampled from Wave I. Due to the focus on female IPV vic-
timization, those who self-identified as male in the survey were ex-
cluded from this analysis. Participants with a history of cancer or
current CVD were also excluded from the study. All remaining parti-
cipants who responded to Wave IV questions pertaining to the romantic
partner relationship questions and had valid sample weights
(N= 7392) were included in the current analysis. See Fig. 1 for the
sample size flow chart. This study was determined exempt from review
by the University of Pennsylvania Institutional Review Board.

2.1. Measures

The outcome variable, 30-year CVD risk score, was calculated based
off of the prediction model of Pencina et al. (2009), which uses a Cox
proportional hazards model that has been modified to account for
competing causes of death. This score estimated “general” CVD (cor-
onary death, myocardial infarction, coronary insufficiency, angina
pectoris, stroke, transient ischemic attack, intermittent claudication
and congestive heart failure) risk for each participant in this study, with
scores ranging from 0% to 100%. The risk factors in the 30-year CVD
risk score are age, gender, systolic blood pressure, use of anti-
hypertensive medications, diabetes diagnosis, body mass index (weight
in kilometers divided by height in centimeters squared) and status.
Please refer to Wright et al. (2018) for full description of variable

Fig. 1. Sample size flow chart.
Add Health.
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construction.
The primary predictor variable in this present study was exposure to

intimate partner violence (IPV) in the past year. The Add Health Wave
IV survey assessed physical and sexual IPV using four questions from
the Revised Conflict Tactic Scales (CTS2) (Cronbach's alpha=0.76)
(Cui et al., 2013; Harris et al., 2009; Straus et al., 1996). Each question
had Likert-scale responses ranging from 0= this never happened to
7= >20 times in the past year. A response of “1” indicated “this has
not happened this year, but has happened in the past”. The participants
were asked to answer these questions about their most current partner
over the last year. Example of questions included: “How often has your
partner threated you with violence, pushed or shoved you, or thrown
something at you that could hurt?” and “How often have they insisted
on or made you have sexual relations with them when you didn't want
to?” Participants who provided any affirmative response to a victimi-
zation question were coded as having IPV exposure; those who did not
were coded as no.

Depression was measured by an adapted validated 5-item version of
the Center for Epidemiologic Studies Depression (CES-D) Scale (Radloff,
1977). Responses were scored and summed. Scores range from 0 to 15
with a higher score indicating more depressive symptoms. Depression
was measured as a continuous variable.

Perceived stress was measured from a validated four item 5-level
scale adapted from the Cohen Perceived Stress Scale (Cohen et al.,
1983). The questions assessed respondents' feelings of lack of control
and stress over the past month with summed scores of the questions
ranging from 0 to 16. Responses were scored and summed, with the
positive phrases questions reversed scored. A higher scored indicated
higher perceived stress. Perceived stress was measured as a continuous
variable. These scores can also be classified into categorizes such as into
low (0–3), medium (4–6), and high (7–16) perceived stress (Dowd
et al., 2014).

Alcohol Dependence was measured by the Alcohol Dependence
measure from the DSM-IV. Diagnosis of a 12-month alcohol dependence
requires that respondents satisfy three or more DSM-IV criteria for de-
pendence in the past year or during any year before the past year
(Hingson et al., 2006). An 8-item questionnaire with responses as yes or
no was used to calculate alcohol dependence. This was used as a con-
tinuous variable in the mediation models. The literature states that
scores higher than 3 or more is considered alcohol dependence
(Hingson et al., 2006).

Covariates were selected based on the literature and have been used
in prior studies examining partner violence victimization (Ahmed and
McCaw, 2010; Basu et al., 2013; Cerulli et al., 2010; Cheng and Lo,
2014; Cho and Kim, 2012; Connelly et al., 2013; Flicker et al., 2011;Fox
and Benson, 2006; Humphreys et al., 2012; Kothari et al., 2009). These
covariates included: health insurance status, history of childhood
abuse, race, ethnicity, sexual orientation, education, midpoint house-
hold income, financial stress, health status and pregnancy status. All
data on insurance status was collected prior to the implementation of
the Affordable Care Act. See Table 1 for covariate responses.

2.2. Statistical analysis

Descriptive statistics were used to characterize all variables.
Frequencies and percentages were used to describe categorical vari-
ables, and measures of central tendency (mean, median) and variation
(standard deviation, interquartile range, range) were used to describe
continuous variables. Chi-square tests and two-sample t-tests, as ap-
propriate, were used to examine differences in all variables between
female survey participants with exposure to intimate partner violence
victimization versus those without.

Simple mediation using the Baron and Kenny (1986) method and
multiple mediation using the multivariate delta method were used to
examine mediation of depressive symptoms, perceived stress, and al-
cohol dependence on the relationship between past year IPV and 30-

year CVD risk. Simple mediation involves examining one mediator at a
time, while multiple mediation allows for two or more mediators to be
included in the same model to examine whether a mediator's effect is
independent on the effect of the other mediators (Preacher & Hayes,
2008).

Per the Baron & Kenney method, three separate linear regression
models were generated to demonstrate mediation. In the first model,
30-year CVD risk was regressed on past year IPV. In the second model, a
single mediator of interest was regressed on past year IPV. Lastly, in the
third model, 30-year CVD risk was regressed on past year IPV and
controlled for the mediator of interest. Full or partial mediation was
determined using three conditions; first, past year IPV was statistically
significant in the first model. Next, past year IPV was significant pre-
dictor of the mediator in the second model. For full mediation, there
was a reduction in the magnitude of the estimate for past year IPV in
the third model (compared to the first model), and past year IPV was no
longer a statistically significant predictor of 30-year risk when con-
trolling for the mediator of interest. For partial mediation, there was a
reduction in the magnitude of the estimate for past year IPV in the third
model (compared to the first model), and past year IPV remained sta-
tistically significant after controlling for the mediator of interest.

For the multiple mediation, all three mediators of interest (depres-
sion, perceived stress, alcohol dependence) were simultaneously in-
cluded in the model. The multivariate delta method approximates
standard errors of the total indirect effect and specific indirect effects
and is appropriate to use in large sample sizes (Preacher & Hayes,
2008). Partial and full mediation were determined in a similar fashion
as the Baron & Kenny method for the multiple mediation model.
Standardized estimates and their standard errors were provided for all
mediation models. All analyses included sample weights to reflect the
complex sampling of the study. Survey weights ensure all estimates are
unbiased and results are generalizable in samples with complex survey
design and unequal probability of selection (Chantala & Tabor, 2010).
Statistical significance was taken at the 0.05 level. Descriptive statistics
were generated used SAS version 9.4 (SAS Institute Inc., Cary, NC), and
mediation analyses were performed using MPlus 7 (Muthén and
Muthén, 2012).

3. Results

3.1. Sample characteristics

Table 2 displays the sample characteristics. The mean age of the
women was 29 years (SD=9.34), with a mean 30-year CVD risk score
of 8.2%. Of the women in the sample, 15% reported any IPV in the past
year. In terms of mediators, on average, participants demonstrated
medium perceived stress levels (Mean=5.05, SD=0.07), few de-
pressive symptoms (Mean= 2.83, SD=0.05), and little to no alcohol
dependence (Mean=0.67, SD=0.03). Participants exposed to IPV in
the past year had statistically significantly higher perceived stress
(Mean=6.30 vs. Mean= 4.79, p < .01), increased depressive symp-
toms (Mean= 3.90 vs Mean=2.64, p < .01), and higher 30-year CVD
risk (Mean=9.6% vs. Mean= 8.7%, p < .01) compared those who
did not. No significant differences in alcohol dependence were observed
between the two groups (p= .24) (Fig. 2).

3.2. Mediation analysis

3.2.1. Simple mediation analyses
Fig. 3 displays the standardized regression coefficients for the im-

pact of past year IPV on 30-year CVD risk score through perceived
stress. IPV was significantly associated with perceived stress (B=0.49,
SE= 0.05, p < .01) and perceived stress was significantly associated
with 30-year CVD risk score (B= 0.10, SE= 0.02 p < .01,). Since past
year IPV continued to be significantly associated with 30-year CVD risk
score when controlling for the mediator, perceived stress partially
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mediates the relationship between IPV and 30-year CVD risk (B= 0.10,
SE= 0.04, p < .01,). The indirect effect via perceived stress was sta-
tistically significant (B= 0.047, SE=0.010, p < .01). Specifically, the
standardized mediated effect of IPV in the past year through perceived
stress is equal to a 0.05 increase in 30-year CVD risk as mediated by
perceived stress.

Fig. 4 displays the standardized regression coefficients for the im-
pact of past year IPV on 30-year CVD risk score through depressive
symptoms. IPV was significantly associated with depressive symptoms
(B= 0.47, SE= 0.05, p < .01) and depressive symptoms were also
significantly associated with 30-year CVD risk score (B= 0.12,
SE= 0.02, p < .01). Depressive symptoms partially mediate the re-
lationship between IPV and 30-year CVD risk score as the relationship
between IPV and 30-year CVD remained statistically significant when
controlling for depressive symptoms (B=0.10, SE= 0.04 p < .01).
The indirect effect of the mediator in the model was 0.054 (SE= 0.012,
p < .01). Specifically, the standardized mediated effect of IPV in the
past year through depressive symptoms is equal to a 0.05 increase in
30-year CVD risk. Fig. 5 displays the standardized regression coeffi-
cients for the impact of past year IPV on 30-year CVD risk score through
alcohol dependence. In this analysis, IPV was not significantly asso-
ciated with alcohol dependence (B=0.04, SE=0.04, p= .33) and
alcohol dependence was not significantly associated with 30-year CVD
risk (B=0.03, SE= 0.02, p= .07). The indirect effect via alcohol de-
pendence was also not statistically significant (B=0.001, SE.= 0.001,

p= .39). Therefore alcohol dependence does not mediate the re-
lationship between IPV and 30-year CVD risk score.

3.2.2. Multiple mediation analyses
While alcohol dependence was not significant in the simple med-

iation model, it was included in the multiple mediation model based on
the literature that identifies heavy alcohol use as a possible coping
mechanism of IPV (Ashare et al., 2011; Ullman and Sigurvinsdottir,
2015). Fig. 6 displays the standardized regression coefficients for the
multiple mediation model including perceived stress, depressive
symptoms, and alcohol dependence. When all three mediators are in-
cluded in a mediation model at once, partial mediation occurred only
through only depressive symptoms as the relationship between IPV and
30-year CVD risk was statistically significant (p < .05). Specifically,
past year IPV is associated with a 0.05 increase in depressive symptoms
compared to no past year IPV (p < .01), while a one standard devia-
tion increase in depressive symptoms is associated with a 0.09 increase
in 30-year CVD risk score (p < .01). That is on average, women with
past year IPV had more depressive symptoms compared to those
without past year IPV, and as depressive symptoms increase, 30-year
CVD risk also increases. The specific indirect effect via depressive
symptoms was statistically significant (B= 0.04, SE=0.01, p= .003),
where the standardized mediated effect of IPV in the past year through
depressive symptoms is equal to a 0.04 increase in 30-year CVD risk.
Overall, the total indirect effect of all three mediators in the model is

Table 1
Descriptive variables.

Covariates Collection tool Measurement Recoding notes

Health insurance status Add health
developed

No health insurance insured

Childhood abuse Add health
developed

Childhood abuse Binary variables were created using cutoff points for each type of abuse
as analyzed in previous research to represent moderate to severe abuse;
childhood neglect cutoff was >10 times, childhood physical abuse
cutoff was > 6 times, and childhood sexual abuse was 1 or more times
(Gooding et al., 2014). Child abuse was defined as having positive
response to any of the binary childhood variables

No childhood abuse

Race/ethnicity Add health
developed

White, black/African American, American
Indian/native American, Asian/Pacific islander
or other. Hispanic origin

Collected at wave I

Sexual orientation/sexual
identity

Add health
developed

Heterosexual Response options were: 100% heterosexual, mostly heterosexual,
bisexual, mostly homosexual, 100% homosexual, and not sexually
attracted to males or females. We created a binary variable that
grouped any response besides 100% heterosexual in to a sexual minority
women category.

Sexual minority

Education level Investigator
developed

No college degree
College degree

Income Mid-point household
income

Range from <20,000 to > $75,000

Financial stress Add health
developed

Financial stress Financial stress was affirmative response to any of the following
questions: In the past 12months, was there a time when you were
without phone service because you didn't have enough money? In the
past 12months, was there a time when you didn't pay the full amount
of the rent or mortgage because you didn't have enough money? In the
past 12months, was there a time when you were evicted from your
house or apartment for not paying the rent or mortgage? In the past
12months, was there a time when you didn't pay the full amount of a
gas, electricity, or oil bill because you didn't have enough money? In
the past 12months, was there a time when you had the service turned
off by the gas or electric company, or the oil company wouldn't deliver,
because payments were not made? In the past 12months, was there a
time when you were worried whether food would run out before you
would get money to buy more?

No financial stress

Health status Add health
developed

Excellent
Very good
Good
Fair
Poor

Pregnancy status Add health
developed

Pregnant
Not pregnant

Add Health Wave IV.
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Table 2
Sample characteristics (n=7392).

Variable Total sample (N=7392) No past year IPV
(N=6231)

Past year IPV
(N=1161)

p-Value

Age (years), mean (SD) 28.8 (9.340) 28.89 (9.23) 28.84 (5.14) p < .01
Race (n= 7379), n (%) p < .01
White 4368 (59.2) 3812 (61.3) 574(49.6)
African American 1589(21.5) 1234 (19.8) 355(30.7)
American Indian 81(1.1) 70(1.1) 11 (0.9)
Asian/Pacific islander 398(5.4) 343 (5.5) 55 (4.7)
Mixed/other 925(12.5) 762(12.2) 163 (14.1)

Ethnicity (n= 7367) p < .05
Hispanic 1161(15.8) 980 (15.8) 181(15.6)
Non-Hispanic 6206(84.2) 5228 (84.2) 978 (84.3)

Sexual identity (n= 7379) p < .01
Heterosexual 5919 (80.2) 5067 (81.5%) 852 (73.5)
Sexual minority 1460 (19.8) 1153 (18.5%) 307 (26.5)

College degree p < .01
Yes 2688(36.4) 2403 (38.6) 285(24.5)
No 4704(63.6) 3828 (61.4) 876(75.5)

Midpoint household income(n=6979) p < .01
< $20,000 879(12.6) 653(11.1) 226(20.8)
$20–000-$40,000 1466(21) 1194(20.3) 272(25)
$40,000–$75,000 2551(36.6) 2201 (37.4) 350(32.2)
$ > 75,000 2083(29.8) 1843 (31.3) 240(22.1)

Financial stress p < .01
Yes 1971(26.7) 1486 (23.8) 485(41.8)
No 5421(73.3) 4745(76.2) 676 (58.2)

Insured (n=7384) p < .01
Yes 6130(83) 5242(84.2) 888(76.6)
No 1254(17) 982(15.8) 272(23.4)

Self-reported health status p < .01
Excellent 1367(18.5) 1220(19.6) 147(12.7)
Very good 2834(38.3) 2434(39.1) 400(34.5)
Good 2495(33.8) 2048 (32.9) 447(38.5)
Fair 614(8.3) 467 (7.5) 147 (12.7)
Poor 82(1.2) 62(0.9) 20(1.7)

Currently pregnant(n= 7358) p < .05
Yes 479(6.5) 413(6.7) 66(5.7)
No 6879(93.4) 5788 (93.3) 1091(94.3)

Childhood abuse (n= 7285) p < .01
Yes 1457(20) 1140(18.6) 317(27.7)
No 5828(80) 5000(81.4) 828 (72.3)

Perceived stress level (n=7385) p < .01
Low 2485(33.6)
Med 2677(36.2)
High 2223(30.1)
Mean 5.05 (0.068) 4.794 (5.531) 6.3075 (4.631)

Depressive symptoms (n= 7389) p < .01
Yes 2293(31)
No 5096(69)
Mean 2.829 (0.0479) 2.6409 (4.009) 3.8998 (4.055)

Alcohol dependence (n= 7390) p= .241
Yes 741(10)
No 6649(90)
Mean 0.665 (0.0299) 6777 (2.351) 0.7294 (1.989)

Past year IPV
Yes 1158(15.7)
No 6221(84.2)

30-year CVD risk (mean) (n= 7035) 0.0824 (0.056) 0.0869(0.1309) 0.0955(0.0831) p < .01
Systolic blood pressure (mean mmHg) (SE) (n= 7136) 119.859 119.267(0.458) 119.967 (0.458) p < .01
Medication treatment for blood pressure
Yes 257(3.5) 42 (3.6) 215 (3.4)
No 7135(96.5) 1119 (96.4) 6016 (96.6) p= .77

Body mass index (mean) (SE) (n= 7279) 28.97 29.77(0.31) 28.93 (0.21) p < .01
Current smoker (n= 7360)
Yes 2269(30.1) 484 (41.9) 1785 (28.8)
No 5091(69.2) 670 (58.1) 4421 (71.2) p < .01

Diabetes
Yes 520 (6.3) 89 (7.7) 431 (6.9)
No 6872 (93.7) 1072 (92.3) 5800 (93.1) p= .77
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equal to 0.063 (SE=0.01, p < .01).

4. Discussion

In our current sample, 15% reported any past year IPV, which is
lower than other nationally representative samples (Breiding et al.,
2014). The highest risk group for IPV are generally women ages
18–24 years, which may explain the lower proportion among Add
Health Wave IV participants (Breiding et al., 2014). Additionally,
emotional victimization was not assessed and self-disclosure of IPV is
often underreported as well (Ruiz-Pérez et al., 2007).

The simple mediations revealed that perceived stress and depressive
symptoms were independent partial mediators of the relationship be-
tween IPV and 30-year CVD risk score. These findings are consistent
with previous literature that states perception of stress and depressive
symptoms are associated with both IPV victimization and subsequent
health outcomes including CVD (Chuang et al., 2012: Connelly et al.,
2013; Devries et al., 2013; Kendall-Tackett, 2007; Martinez-Torteya
et al., 2009; Sabri et al., 2013). These findings also reflect that stress
and either the ability or inability to cope with stress may mediate health
outcomes (Lazarus & Folkman, 1984). However, in contrast with re-
search that has found heavy alcohol use as an outcome of IPV and a risk
factor for CVD, alcohol dependence was not significant in any of the
mediation models (Ullman and Sigurvinsdottir, 2015; Witteman et al.,
1990). Low rates of alcohol dependence in the sample may have con-
tributed to these insignificant findings.

The multiple mediation model with the proposed mediators of
perceived stress, depressive symptoms, and alcohol dependence re-
vealed that when all three variables are included, only depressive
symptoms remain as a partial mediator on the relationship between
past year IPV and 30-year CVD risk score. The link between stress and
depression has been well studied in the literature (Fassett-Carman et al.,
2018; Hill and Hoggard, 2018). The perception of stress can impact how
one implements a specific coping mechanism (Lazarus & Folkman,
1984). Perceived controllability of a stressor has been shown to impact
internalizing symptoms such as depression (Fassett-Carman et al.,
2018) Active and positive coping mechanisms to deal with stress may
lead to better mental health outcomes. Both the coping mechanism and
the effectiveness of coping can contribute to outcomes caused by the

Fig. 2. Multiple mediation.
Add Health Wave IV.

**p<.01

IPV

Perceived 
Stress

30-year 
CVD 
risk

.492** (.045) .096** (.018)

.103** (.041)

Fig. 3. Standardized regressions coefficients for impact of past year IPV on 30-
year CVD score through perceived stress.
Add Health Wave IV.
Total indirect effect= 0.047 (SE= 0.010, p < .01).

*p<.05 **p<.01 

Figure 3b: 

IPV

Dep.
Symp.

30-year 
CVD 
risk

.469** (.047) .116** (.021)

.095* (.041)

Fig. 4. Standardized regression coefficients for impact of past year IPV on 30-
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Add Health Wave IV.
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Total indirect effect: 0.054 (SE= 0.012, p < .01).

Figure 4a: 
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Fig. 5. Standardized regression coefficients for impact of past year IPV on 30-
year CVD score through alcohol dependence.
Add Health Wave IV.
**p < .01
Total indirect effect: 0.001 (SE.= 0.001, p= .392).

**p<.01
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Fig. 6. Standardized regression coefficients for impact of past year IPV on 30-
year CVD score through perceived stress, depressive symptoms, and alcohol
dependence.
Add Health Wave IV.
**p < .01
Total indirect effect: 0.063 (SE= 0.012, p < .01).
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stressor, in this study, IPV. Coping with stress may act as a mediator for
mental health outcomes among IPV victims as alexithymia, depression,
and attachment issues are negatively correlated with a women's ability
to cope with IPV (Craparo et al., 2014). Thus, depression may be the
outcome of the inability to cope with a perceived stressor, and therefore
may have a more direct effect on CVD risk. However, due to the cross-
sectional nature of the study, temporality of these mediators and,
therefore, causality cannot be concluded. It is also important to note
that there were some significant differences among the specific CVD
risk scores between IPV and non-IPV participants. Namely, BMI was
higher and current smokers were more likely in the IPV group of par-
ticipants. Thus, further analysis can should be done that examines dif-
ferences between IPV and non IPV individuals and their CVD risk. Si-
milarly, there were many significant differences in IPV exposure
between different population groups in this study. While many of these
differences have been well studied, further examination of these sub-
groups and their CVD risk should be done to ensure all different sub-
groups CVD risks can be addressed and managed.

Findings from this multiple mediation model confirm that depres-
sive symptoms play an important role in the relationship between IPV
and 30-year CVD risk score. Depression is a well-studied outcome of
IPV; and there is body of literature examining the effects of depression
on heart health. Depression in otherwise healthy populations is asso-
ciated with an increased risk of coronary heart disease, heart rate
variability, and coronary artery disease (Jangpangi et al., 2016; Lett
et al., 2004; Lichtman et al., 2008; Whooley and Wong, 2013). The
literature examining depression and heart health cite biological factors
such as systemic inflammation and increased cortisol levels as well as
behavioral factors such as physical inactivity, smoking, medication non-
adherence, and social isolation as contributing to the relationship be-
tween depression and poor heart health (Whooley and Wong, 2013).
IPV victimization may be considered a contributing factor in the re-
lationship between depression and heart health. IPV victimization has
also been shown to be associated with biological factors such as in-
creased inflammation and cortisol levels as well all social factors such
as smoking and social isolation (Ashare et al., 2011; Matheson et al.,
2015; Newton et al., 2011; Pico-Alfonso et al., 2004). The relationship
between IPV, depression, and CVD risk should be further explored.
Further research should include physiologic measures of stress.

To our knowledge, this the first study to examine possible mediating
factors impacting the relationship between IPV and 30-year CVD risk
score. Many of the key variables in this study also used well-known
validated measures (Cohen et al., 1983; Harris et al., 2009; Radloff,
1977; Straus et al., 1996). The large, representative sample and the
inclusion of sampling weights in the analysis allow for generalizable
results. While the mean age of the sample was relatively young to de-
velop measurable risk factors for CVD, the ability to detect any increase
in risk at this age should be noted. Further analysis that examines this
groups CVD risk overtime as they age should be examined.

Limitations of the study include the measure used to assess IPV
victimization; our past year IPV variable did not allow for the mea-
surement of chronicity of violence, emotional abuse, or coercive control
all of which may have led to underestimating the health effects of IPV.
The rate of alcohol dependence was also relatively low in this sample. A
better measure to asses drinking as both a coping mechanism and risk
factor for CVD should be used in this population. The Pencina et al.
(2009) model has its own measuring limitations including difficulty
differentiating between incidence and mortality, this is one of the only
risk measurements developed to examine CVD risk in young popula-
tions. Lastly, the cross-sectional nature of this study does not allow
casualty to be determined.

There is evidence that exposure to IPV can increase CVD risk, even
among young adult women. Coping effectiveness may be important in
mediating the relationship between IPV and CVD risk through mental
health outcomes. Thus, proper mental health services and support
should continue to be of importance when working with survivors of

IPV. In order to better the health among survivors of IPV and to prevent
long term health complications, further research is needed.
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