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ORIGINAL RESEARCH

Interpersonal Trauma and Risk of Incident 
Cardiovascular Disease Events Among 
Women
Rebecca C. Thurston , PhD; Yuefang Chang, PhD; Karen A. Matthews , PhD; Sioban Harlow, PhD; 
Samar R. El Khoudary , PhD, MPH; Imke Janssen , PhD; Carol Derby , PhD

BACKGROUND: Traumatic experiences have been linked to risk for cardiovascular disease (CVD). Interpersonal violence is a 
trauma that is prevalent in women. Among midlife women followed up for 2 decades, we examined whether interpersonal 
violence (childhood abuse, adulthood abuse, or intimate partner violence [IPV]) was related to increased risk of subsequent 
clinical CVD events.

METHODS AND RESULTS: A total of 2201 women, aged 42 to 52 years at baseline, underwent up to 16 in-person visits over 
22 years. Measures included questionnaires (including of childhood physical/sexual abuse, adult physical/sexual abuse, and 
IPV), physical measures, phlebotomy, and reported CVD events (myocardial infarction, stroke, heart failure, and revasculari-
zation). Death certificates were collected. Relationships between childhood abuse, adult abuse, and IPV with incident fatal/
nonfatal CVD were tested in Cox proportional hazards models. Women with a childhood abuse history had increased risk 
for incident CVD (versus no abuse; hazard ratio [HR] [95% CI], 1.65 [1.12–2.44]; P=0.01; adjusted for demographics and CVD 
risk factors); associations were strongest for childhood sexual abuse. Adult abuse was not significantly associated with CVD. 
Women with IPV had a doubling of risk for incident CVD in demographic-adjusted models (versus no IPV; IPV: HR [95% CI], 
2.06 [1.01–4.23]; P=0.04; no partner: HR [95% CI], 1.79 [0.91–3.53]; P=0.09); systolic blood pressure partially mediated rela-
tionships between IPV and CVD.

CONCLUSIONS: Childhood abuse, particularly sexual abuse, was associated with increased risk of CVD in women. IPV was 
associated with risk for CVD, with the higher systolic blood pressure among IPV-exposed women important in these associa-
tions. Interpersonal violence prevention may contribute to CVD risk reduction in women.
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Cardiovascular disease (CVD) is the leading cause 
of death in women, accounting for approximately 
a third of all deaths.1 In addition to traditional CVD 

risk factors, there is increasing recognition of the im-
portance of psychosocial factors to cardiovascular 
health. One of these psychosocial factors is psycho-
logical trauma, which has been linked to increased 
risk for CVD after controlling for traditional CVD risk 
factors.2

Interpersonal and sexual violence, including assault, 
sexual abuse, and intimate partner violence (IPV), are 

traumatic experiences particularly prevalent among 
women. Estimates indicate that ≈25% of women have 
experienced childhood maltreatment,3,4 44% have ex-
perienced sexual assault,5 and a quarter of women 
have experienced IPV in their lifetime.6 These traumatic 
experiences are well established as leading risk fac-
tors for adverse mental health outcomes.7 A growing 
literature also links these experiences to increased 
risk for poor physical health. For example, women 
with a history of childhood abuse have been found to 
have increased risk for CVD.8–10 Furthermore, women 
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with a history of sexual assault have increased risk of 
subclinical atherosclerosis11 and self-reported history 
of CVD12,13; however, the literature on sexual assault 
is conflicting14 and consists largely of cross-sectional 
studies.15 IPV has also been linked to adverse CVD risk 
factors, such as diabetes and hypertension,16,17 and 
to clinical CVD in one cross-sectional study7 and one 
case-control study.18 However, these findings are not 
entirely consistent,19 and longitudinal data on IPV and 
risk of CVD are lacking. Thus, although prior work sug-
gests a potential increased CVD risk with interpersonal 
and sexual violence, further research is required.

The SWAN (Study of Women’s Health Across the 
Nation) is a multisite longitudinal cohort study of 3302 
initially midlife women who have been assessed up to 
16 times for >20 years. SWAN participants have un-
dergone comprehensive assessments of psychosocial 
factors, including interpersonal violence during child-
hood and adulthood, CVD risk factors, and prospective 
characterization of CVD events and mortality. Among 
this well-characterized sample of midlife women, we 
examined whether a history of interpersonal violence, 
including physical or sexual abuse in childhood, phys-
ical or sexual abuse in adulthood, and IPV, was re-
lated to CVD events and CVD mortality. We carefully 

considered the role of CVD risk factors in these asso-
ciations, including as potential pathways linking inter-
personal violence to CVD. This analysis seeks to shed 
light on relationships between interpersonal violence 
and women’s risk for clinical CVD as they age.

METHODS
SWAN provides access to public use data sets that 
include data from SWAN screening, the baseline visit, 
and follow-up visits (https://aging​resea​rchbi​obank.nia.
nih.gov/). To preserve participant confidentiality, some, 
but not all, of the data used for this article are con-
tained in the public use data sets. A link to the pub-
lic use data sets is also located on the SWAN web 
site: http://www.swans​tudy.org/swan-resea​rch/data-
acces​s/. Investigators who require assistance access-
ing the public use data set may contact the SWAN 
Coordinating Center at the following e-mail address: 
swanaccess@edc.pitt.edu.

SWAN is a prospective cohort study of women 
conducted at 7 sites in the United States (Boston, MA; 
Chicago, IL; southeast Michigan; Los Angeles, CA; 
Newark, NJ; Pittsburgh, PA; and Oakland, CA).20 SWAN 
was designed to investigate the natural history of the 
menopause transition and its implications for women’s 
health as they age. Each site recruited non-Hispanic 
White women and one racial or ethnic minority group 
(Black race, Chinese race, Japanese race, or Hispanic 
ethnicity). Women were recruited from lists of names 
or household addresses. Select sites supplemented 
primary sampling frames to obtain adequate numbers 
of racial or ethnic minority women. Baseline eligibility 
criteria included being aged 42 to 52 years, having a 
uterus and at least one ovary, not being pregnant or 
lactating, not using oral contraceptives/hormone ther-
apy, and having at least one menstrual cycle in the 
prior 3  months. Annual clinic assessments began in 
1996 to 1997. Protocols were approved by the insti-
tutional review boards at each site. Each participant 
provided written informed consent at each visit.

A total of 3302 women were enrolled in the SWAN 
cohort at baseline. Trauma assessments began at visit 
12 (child and adult abuse at visit 12; IPV at visits 12, 
13, and 15). Of the 3302 women, 2320 attended at 
least one of the visits in which trauma assessments 
occurred and completed at least one of the trauma 
assessments. Of these 2320 women, 6 women were 
excluded from all models because of missing data on 
the time of the CVD event, 47 women were excluded 
because of reporting CVD at baseline, and 66 women 
were excluded because of missing covariate data. 
Thus, 2201 women were included in at least one of the 
trauma models (n=2004 in child abuse models, n=1911 
in adult abuse models, and n=2090 in IPV models).

CLINICAL PERSPECTIVE

What Is New?
•	 This study found that a history of childhood 

abuse and a history of intimate partner violence 
were each associated with higher incident car-
diovascular disease among midlife women, 
with intimate partner violence–cardiovascular 
disease associations explained in part by 
the higher blood pressure of intimate partner 
violence–exposed women.

What Are the Clinical Implications?
•	 The clinical implications of this work may in-

clude inclusion of trauma history assessment as 
a component of routine health care, close blood 
pressure surveillance among intimate partner 
violence–exposed women, and referral to trauma-
focused behavioral health care as needed.

Nonstandard Abbreviations and Acronyms

IPV	 intimate partner violence 
SBP	 systolic blood pressure
SWAN	 Study of Women’s Health Across the 

Nation

https://agingresearchbiobank.nia.nih.gov/
https://agingresearchbiobank.nia.nih.gov/
http://www.swanstudy.org/swan-research/data-access/
http://www.swanstudy.org/swan-research/data-access/
mailto:swanaccess@edc.pitt.edu
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Interpersonal Trauma
At visit 12, women were asked about their experience 
of physical and sexual abuse during childhood and 
adulthood via 4 questions: “As a child, were you ever 
beaten, physically attacked, or physically abused? As a 
child, were you ever sexually attacked, raped, or sexu-
ally abused? As an adult, have you ever been beaten, 
physically attacked, or physically abused? As an adult, 
have you ever been sexually attacked, raped, or sexu-
ally abused?” These child abuse questions have been 
found to have strong correlations with the validated 
Child Trauma Questionnaire21 (physical abuse: r=0.51, 
P<0.0001; sexual abuse: r=0.73, P<0.0001). At visits 
12, 13, and 15, women were also asked about IPV 
via 2 questions: “Does your partner physically abuse 
or hurt you when he/she is upset?” and “Does your 
partner verbally or emotionally abuse you when he/
she is upset? By verbal or emotional abuse, we mean 
insult you, yell at you, curse you, or humiliate you?” 
Endorsing either of these IPV questions at any of the 
3 visits was considered positive for IPV. Women were 
classified as being partnered and having IPV, being 
partnered and not having IPV, or having no partner at 
the time of IPV assessment. In addition, the cumula-
tive interpersonal trauma a woman experienced was 
calculated as the sum of the number of traumas as-
sessed herein that were endorsed (childhood physical 
abuse, childhood sexual abuse, adult physical abuse, 
adult sexual abuse, physical IPV, and emotional IPV; 
range, 0–6).

CVD Events/CVD Mortality
At each SWAN visit, participants reported the oc-
currence of CVD events (myocardial infarction, cer-
ebrovascular accident/stroke, heart failure, and 
revascularization procedures [percutaneous coronary 
intervention or coronary artery bypass grafting]). More 
extensive information about CVD events was obtained 
at SWAN visits 12, 13, and 15. At visit 15, adjudica-
tion of events began. Women were asked to provide 
consent to obtain medical record information related 
to events, and attempts were made to obtain medical 
records for each CVD event. When medical records 
were obtained, the SWAN Coordinating Center assem-
bled information for each event (eg, admission history, 
physical examination, discharge summary, laboratory 
data, diagnostic test results, and operative/procedure 
reports). Two cardiologist reviewers blinded to trauma 
status reviewed this information and returned their de-
termination to the SWAN Coordinating Center as to the 
status of the event (yes, no, or indeterminate). If there 
was agreement between the 2 members, the case 
was considered complete. If there was not agreement, 
a third cardiologist resolved the difference. For partici-
pants with multiple events, the first event was used.

The women in this analysis reported 146 CVD events 
(myocardial infarction: n=31; cerebrovascular accident/
stroke: n=56; revascularization: n=22; heart failure: 
n=21; and multiple events simultaneously: n=16). Of 
these events, 58 were confirmed through adjudication. 
In addition to nonfatal events, fatal CVD events were 
identified via systematic review of death certificates 
that began at SWAN visit 15, and coded as a fatal 
CVD event if CVD was listed as an underlying cause of 
death on the death certificate, yielding 5 CVD-related 
deaths. The primary outcome was the first nonfatal 
CVD event (myocardial infarction, stroke, heart fail-
ure, or revascularization) or fatal CVD event, which in-
cluded 151 events (146 nonfatal events and 5 fatal CVD 
events). Analyses of childhood abuse were restricted 
to women with childhood abuse data and included 129 
CVD events (over a median of ≈19 follow-up years). For 
analyses of adult abuse and IPV, only events occurring 
after the trauma assessment were considered (52 CVD 
events for adult abuse models and 57 CVD events for 
IPV models over a median of ≈6 follow-up years). The 
multiple trauma models included 56 CVD events (over 
a median of ≈5.5 follow-up years). In secondary mod-
els of adult exposures, all events over the follow-up pe-
riod were considered.

Covariates
Race or ethnicity and education (high school or less, 
some college/vocational, or college or higher) were 
reported at baseline via standardized questionnaires. 
Age and smoking (current versus past/never) were de-
rived from questionnaires and clinical interviews at each 
visit. Depressive symptoms were assessed at each visit 
via the Center for Epidemiologic Studies Depression 
scale.22 At each visit, medication use was ascertained 
by self-report and confirmed via visual inspection of 
pill bottles at the study visit. The therapeutic class and 
subclass for each medication were coded according 
to the Iowa Drug Information System.23 Use of cardio-
vascular medications (blood pressure lowering, lipid 
lowering, and antidiabetic) was classified using these 
classifications. At each visit, height and weight were 
measured and body mass index was calculated (kg/
m2). Systolic blood pressure (SBP) and diastolic blood 
pressure were averaged from 2 seated measurements; 
the blood pressure value with the statistically strongest 
associations with outcomes was considered in models 
(ie, SBP).

Phlebotomy was performed at each visit following 
overnight fast. When women were regularly cycling (eg, 
during the premenopause), blood sampling was timed 
to the menstrual cycle (early follicular phase, days 2–5 
of the menstrual cycle). When women were no longer 
regularly cycling (eg, during the perimenopause or 
postmenopause), a random fasting blood sample was 
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taken. EDTA-treated plasma was separated, frozen at 
−20 °C, and sent on dry ice to the Medical Research 
Laboratories (Highland Heights, KY). From baseline 
through the seventh follow-up visit, total cholesterol 
and triglycerides concentrations were determined by 
enzymatic methods (Hitachi 747 analyzer; Boehringer 
Mannheim Diagnostics, Indianapolis, IN). High-density 
lipoprotein cholesterol was quantitated following pre-
cipitation of low-density lipoprotein cholesterol with 
heparin and manganese chloride by the modified Lipid 
Research Clinics procedure. Cholesterol in the super-
nate was measured by an automated cholesterol oxi-
dase assay on a Hitachi 747–200 clinical analyzer using 
RAICHEM reagents.24,25 For subsequent visits, total 
cholesterol, ADVIA assay methods were used for total 
cholesterol, triglycerides, and high-density lipoprotein 
cholesterol.26,27 Calibration was based on 340 sam-
ples selected to be representative of the SWAN cohort. 
Low-density lipoprotein cholesterol was calculated by 
the Friedewald equation, and values of estimated low-
density lipoprotein cholesterol and triglycerides were 
set to missing when the triglycerides >400  mg/dL.28 
Glucose was measured in serum by automated enzy-
matic assay on a Hitachi 747–200 chemistry analyzer 
using the hexokinase reaction and Roche Diagnostic 
reagents (baseline–SWAN visit 7) or by the ADVIA 
Chemistry Glucose Hexokinase 3 Concentrated 
Reagents26 (subsequent visits). Insulin was measured 
in serum in duplicate by competitive binding radioim-
munoassay using reagent from Diagnostic Products 
Corporation (baseline–SWAN visit 7) or using the 
ADVIA Centaur Insulin assay as a 2-site sandwich im-
munoassay29,30 (subsequent visits). Calibration equa-
tions for glucose and insulin were developed on the 
basis of random samples of 565 and 400 samples, 
respectively. Homeostatic model assessment insulin 
resistance was calculated (glucose [mmol/L]*insulin 
[mIU/mL]/22.5).31

Statistical Analysis
All study variables were examined for distributions, 
cell sizes, and outliers. Triglycerides and homeostatic 
model assessment were natural log transformed for 
analyses. Differences between included and excluded 
women were determined via t-tests and χ2 tests. We 
considered the associations between interpersonal 
violence types in logistic regression models. We next 
separately considered childhood abuse, adult abuse, 
or IPV in relation to combined fatal and nonfatal CVD 
events in several Cox proportional hazards models. 
For child abuse models, covariates were derived from 
baseline. For adult abuse and IPV models, covariates 
were derived from the visit coincident with the trauma 
assessment (typically visit 12). Covariates were de-
termined on the basis of their association with the 

outcome at P<0.10 and included age, site, education, 
and race or ethnicity for minimally adjusted models, 
and additionally CVD risk factors (body mass index, 
SBP, lipids, smoking, homeostatic model assessment, 
medication for blood pressure, lipids, and diabetes) in 
demographic and CVD risk factor–adjusted models. In 
secondary models, we explored the role of CVD risk 
factors, and particularly blood pressure given its links 
to IPV in prior work,17 as mediators of IPV-CVD as-
sociations in Weibull accelerated failure time models 
and product of coefficients methods.32 CVD risk fac-
tors were derived from the visit coincident with the 
exposure assessment. For child abuse models, CVD 
events from baseline through visit 15 were included. For 
models of adult exposures, CVD events included were 
those occurring after the adult exposure assessment; 
in secondary models, all CVD events from baseline 
through visit 15 were considered (conducted via logistic 
regression because of uncertainly around the timing of 
trauma relative to CVD). Exposures were considered in 
separate models; thus, women experiencing >1 type of 
violence were represented in >1 of the models. To ad-
dress the issue of women experiencing multiple types 
of violence, we considered the number of interpersonal 
violence types a woman experienced (categorized as 0, 
1, or ≥2) in relation to incident CVD in Cox proportional 
hazards models. For these models, covariates were 
derived from the adult trauma/IPV assessment visit; 
CVD events for these models were those occurring 
after the IPV assessment. In secondary models, similar 
to adult models, all CVD events from baseline through 
visit 15 were considered in logistic regression models. 
Additional sensitivity analyses were conducted with fur-
ther adjustment for depressive symptoms and in which 
the outcome was restricted to adjudicated CVD events 
(for childhood abuse models only attributable to limits 
in the number of events). All models were evaluated for 
and met proportional hazards assumptions. Analyses 
were performed with SAS v9.4 (SAS, Cary, NC).

RESULTS
At baseline, women were on average 46  years old, 
overweight, and nonsmoking (Table 1). Women with an 
interpersonal trauma history varied on few character-
istics relative to those without this history, with the ex-
ception of education, homeostatic model assessment, 
and use of diabetes medications. A quarter of the 
women endorsed a history of childhood abuse, 23% 
reported a history of adult abuse, and over a quar-
ter of women reported IPV, principally emotional IPV 
(Table 2). Almost a quarter of women reported ≥2 trau-
mas. A history of childhood abuse was associated with 
an almost 4-fold odds of adult abuse (odds ratio [OR] 
[95% CI], 3.78 [3.02–4.73]; P<0.0001) and increased 
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odds of IPV (OR [95% CI], 1.87 [1.45–2.41]; P<0.0001, 
partnered women). Similarly, a history of adult abuse 
was associated with increased odds of IPV (OR [95% 
CI], 1.84 [1.40–2.42]; P<0.0001, partnered women).

We first considered associations between abuse 
and CVD events. Women who had a history of child-
hood abuse had a greater risk of incident CVD rela-
tive to women without this history; these associations 
persisted when adjusting for demographic and CVD 
risk factors (Table 3 and Figure [A]). When child abuse 
types were considered separately, findings were 
more pronounced for childhood sexual abuse (child-
hood sexual abuse: hazard ratio [HR] [95% CI], 1.92 
[1.25–2.97], P=0.003; childhood physical abuse: HR 
[95% CI], 1.52 [0.98–2.37], P=0.06; models adjusted 
for demographics and CVD risk factors). Adult abuse 

was not significantly related to incident CVD (Table 3 
and Figure [B]), with findings similar when considering 
adult physical and sexual abuse separately (data not 
shown).

We next considered IPV in relation to incident 
CVD. Women who had experienced IPV had 
an approximate doubling of incident CVD risk, 
after adjusting for site, age, race, and education 
(Table  4 and Figure  [C]). These associations were 
attenuated with the addition of SBP to the models. 
In secondary models, we considered SBP as a 

Table 1.  Baseline Sample Characteristics by Interpersonal 
Trauma in SWAN (n=2201)

Characteristic

No interpersonal 
trauma
(n=1107)

Any interpersonal 
trauma
(n=1094)

Age, mean (SD), y 45.96 (2.70) 45.83 (2.64)

Race or ethnicity, N (%)

White 539 (48.69) 546 (49.91)

Black 263 (23.67) 289 (26.42)

Chinese 106 (9.58) 100 (9.14)

Japanese 130 (11.74) 108 (9.87)

Hispanic/Latina 69 (6.23) 51 (4.66)

Education, N (%)*

High school or less 262 (23.67) 202 (18.46)

Some college/
vocational

316 (28.55) 388 (35.47)

College or higher 529 (47.78) 504 (46.07)

BMI, mean (SD), kg/m2 27.46 (6.82) 27.94 (7.43)

Smoking, N (%) 136 (12.33) 161 (14.84)

SBP, mean (SD), mm Hg 116.31 (16.48) 115.91 (16.06)

DBP, mean (SD), mm Hg 74.77 (10.34) 74.67 (10.14)

LDL-C, mean (SD), mg/
dL

113.75 (29.30) 115.81 (30.99)

HDL-C, mean (SD), mg/
dL

57.22 (13.64) 56.19 (14.11)

Triglycerides, median 
(IQR), mg/dL

87 (64–122) 91 (67–128)

HOMA, median (IQR)* 1.68 (1.23–2.66) 1.84 (1.28–2.94)

Medications, N (%)

Blood pressure 124 (11.20) 125 (11.43)

Lipids 10 (0.90) 6 (0.55)

Diabetes* 14 (1.26) 27 (2.47)

Interpersonal trauma included childhood abuse, adult abuse, and intimate 
partner violence. BMI indicates body mass index; DBP, diastolic blood 
pressure; HDL-C, high-density lipoprotein cholesterol; HOMA, homeostatic 
model assessment; IQR, interquartile range; LDL-C, low-density lipoprotein 
cholesterol; SBP, systolic blood pressure; and SWAN, Study of Women’s 
Health Across the Nation.

*P<0.05 for interpersonal trauma vs no interpersonal trauma.

Table 2.  Prevalence of Child hood Abuse, Adult Abuse, 
and IPV in SWAN (n=2201)

Variable No. (%) of women

Childhood abuse

Sexual abuse 296 (14.77)

Physical abuse 361 (17.94)

Any childhood abuse 505 (25.17)

Adult abuse

Sexual abuse 224 (11.09)

Physical abuse 360 (17.80)

Any adult abuse 454 (22.51)

IPV

Emotional IPV 578 (26.32)

Physical IPV 75 (3.42)

Any IPV 581 (26.46)

No partner 748 (34.06)

No. of interpersonal traumas

0 1107 (50.29)

1 581 (26.40)

≥2 513 (23.31)

Abuse types are not mutually exclusive. IPV indicates intimate partner 
violence; and SWAN, Study of Women’s Health Across the Nation.

Table 3.  Association Between Childhood or Adult Abuse 
and Incident CVD in SWAN

Variable

CVD

Model 1 Model 2

Childhood abuse

Yes 1.71 (1.19–2.45)* 1.65 (1.12–2.44)†

No Referent Referent

Adult abuse

Yes 0.94 (0.50–1.78) 0.95 (0.48–1.89)

No Referent Referent

Data are given as hazard ratio (95% CI). Model 1: site, age, race, and 
education; model 2: model 1 plus body mass index, systolic blood 
pressure, lipids (high-density lipoprotein cholesterol, low-density lipoprotein 
cholesterol, and triglycerides), homeostatic model assessment, smoking, 
and medication use (for lipid lowering, diabetes, and blood pressure). CVD 
indicates cardiovascular disease; and SWAN, Study of Women’s Health 
Across the Nation.

*P<0.01.
†P<0.05.
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Figure.  Incidence of cardiovascular disease (CVD) over time 
among (A) women with and without a history of childhood abuse, 
(B) women with and without a history of adult abuse, (C) women 
with and without intimate partner violence in The Study of Women’s 
Health Across the Nation.
All models adjusted for site, age, race, and education.
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mediator; SBP emerged as a significant mediator 
of the relationship between IPV and CVD (indirect 
effect=0.031 [SE=0.018], P=0.04, adjusted for site, 
age, race, and education). Notably, women with 
IPV had significantly higher SBP than partnered 
women without IPV (relative to partnered without 
IPV: IPV: B (SE)=1.89 (0.86), P=0.03; unpartnered: 
B (SE)=1.32 (0.82), P=0.11, adjusted for site, age, 
race, and education), with an adjusted mean SBP of 
122.16 mm Hg versus 120.27 mm Hg for partnered 
women with IPV and without IPV, respectively.

We next considered the number of interpersonal 
trauma exposures women had in relation to incident 
CVD. In demographic and CVD risk factor–adjusted 
models, women who experienced ≥2 interpersonal 
traumas had a >2-fold risk of incident CVD relative to 
women with no exposures (Table 5).

We conducted several additional analyses. First, 
we restricted childhood abuse–CVD models to adjudi-
cated CVD events. These associations were not signif-
icant (childhood abuse: HR [95% CI], 1.36 [0.70–2.66], 
P=0.36, relative to no childhood abuse, adjusted for 
demographics and CVD risk factors); however, findings 
should be interpreted in light of the few CVD events in 
these models (42 events). We next considered addi-
tional adjustment for depressive symptoms in primary 
child abuse–CVD models; associations between child 
abuse and CVD persisted (HR [95% CI], 1.60 [1.08–
2.37], P=0.02, adjusted for demographics, CVD risk 
factors, and depressive symptoms). Third, to address 
potential “double counting” of physical IPV and adult 
physical abuse, in models testing the number of types 
of abuse in relation to CVD, we considered adult physi-
cal abuse and physical IPV as one type of abuse; mod-
els were unchanged (data not shown).

Furthermore, because of uncertainty about the tim-
ing of the exposure relative to the CVD event, we also 
considered logistic regression models relating adult 
interpersonal trauma to all CVD events from base-
line through the entire follow-up period. Conclusions 

were unchanged for adult abuse (adult abuse versus 
no adult abuse in relation to CVD: OR [95% CI], 1.18 
[0.74–1.87], P=0.48, adjusted for demographics and 
CVD risk factors). For IPV, associations between IPV 
and CVD were statistically significant when adjusting 
for both demographic factors and CVD risk factors, 
including SBP (IPV: OR [95% CI], 1.91 [1.12–3.28], 
P=0.02; unpartnered: OR [95% CI], 1.23 [0.73–2.07], 
P=0.43; relative to partnered without IPV, adjusted for 
demographics and CVD risk factors). Moreover, the 
number of interpersonal trauma exposures was re-
lated to incident CVD in a dose-response manner in 
models including events across the follow-up period, 
similar to that of primary models (≥2 traumas: OR [95% 
CI], 2.05 [1.23–3.42], P=0.006; 1 trauma: OR [95% CI], 
1.88 [1.14–3.10], P=0.01; relative to no traumas, models 
adjusted for demographics, and CVD risk factors).

DISCUSSION
In this study of midlife and older women, we found that 
interpersonal violence was associated with increased 

Table 4.  Associations Between IPV and Incident CVD in SWAN

Variable

CVD

Model 1 Model 2 Model 3

IPV*

Yes 2.06 (1.01–4.23)† 1.91 (0.91–4.01)‡ 1.84 (0.84–4.01)

No partner 1.79 (0.91–3.53)‡ 1.51 (0.73–3.09) 0.99 (0.45–2.18)

Partnered, no IPV Referent Referent Referent

Data are given as hazard ratio (95% CI). Model 1: site, age, race, and education; model 2: model 1 plus systolic blood pressure; model 3: model 2 plus body 
mass index, lipids (high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, and triglycerides), homeostatic model assessment, smoking, and 
medication use (for lipid lowering, diabetes, and blood pressure). CVD indicates cardiovascular disease; IPV, intimate partner violence; and SWAN, Study of 
Women’s Health Across the Nation.

*Physical or emotional IPV.
†P<0.05.
‡P<0.10.

Table 5.  Association of Number of Interpersonal Traumas 
and Incident CVD in SWAN

Variable

CVD

Model 1 Model 2

No. of interpersonal traumas

0 Referent Referent

1 1.70 (0.89–3.23) 1.90 (0.91–3.95)*

≥2 1.71 (0.90–3.27) 2.15 (1.02–4.51)†

Data are given as hazard ratio (95% CI). Model 1: site, age, race, and 
education; model 2: model 1 plus body mass index, systolic blood 
pressure, lipids (high-density lipoprotein cholesterol, low-density lipoprotein 
cholesterol, and triglycerides), homeostatic model assessment, smoking, 
and medication use (for lipid lowering, diabetes, and blood pressure). CVD 
indicates cardiovascular disease; and SWAN, Study of Women’s Health 
Across the Nation.

*P<0.10.
†P<0.05.
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risk for incident CVD. Specifically, we found that women 
with a history of child abuse had a 65% increased risk 
of incident CVD relative to women without this his-
tory after accounting for traditional CVD risk factors. 
Childhood sexual abuse was a particularly potent risk 
factor and associated with a doubling of risk of incident 
CVD. Furthermore, women who had experienced IPV 
had an increased risk of incident CVD relative to part-
nered women without this history, and SBP emerged 
as a mediator of relationships between IPV and CVD. 
Study findings point to the importance of understand-
ing a woman’s interpersonal trauma history in assess-
ing her risk for CVD and of targeting modifiable CVD 
risk factors in trauma-exposed women.

A quarter of women endorsed a history of child-
hood abuse, and 22% of the women endorsed a his-
tory of adult abuse. Associations between abuse and 
CVD were most pronounced for childhood abuse. This 
finding is broadly consistent with prior literature show-
ing particularly consistent associations for childhood 
abuse and CVD.9,10,14 In interpreting the differences be-
tween findings for childhood and adult abuse, a meth-
odological consideration is that our childhood abuse 
models used CVD events over a median follow-up 
of 19  years, whereas adult abuse models examined 
events from a median follow-up of 6 years. However, 
findings for adult abuse were similar when models 
used all events across the follow-up period. It is also 
notable that only adult physical and sexual abuse, and 
not emotional abuse, was assessed herein, which 
may be important in understanding the divergence of 
findings between adult trauma and IPV. Furthermore, 
study findings pointed to the particular importance of 
childhood sexual abuse to women’s cardiovascular 
health. Other work has underscored the importance of 
childhood sexual abuse. Childhood sexual abuse is the 
form of childhood abuse particularly prevalent among 
women10 and a potent trauma that can place individu-
als on a trajectory of social, behavioral, and biological 
risk over one’s life.33

The present study is the first to show an increased 
risk for incident CVD with IPV. IPV was prevalent in the 
sample, with over a quarter of the women endorsing 
a history of IPV. This study advanced the prior work 
on IPV and CVD risk, which, although suggesting an 
association between IPV and CVD, relied largely on 
cross-sectional designs, case-control studies, or stud-
ies of CVD risk factors; herein, we consider associa-
tions between IPV and incident CVD in a prospective 
cohort study. It is notable the majority of IPV experi-
enced was emotional IPV (only 3% of the women en-
dorsed physical IPV), and thus findings were largely 
driven by emotional IPV, underscoring the importance 
of emotional IPV for women’s health. Other work has 
indicated the importance of emotional IPV, with or 
without physical IPV, for women’s physical and mental 

health.17,34 Furthermore, we found that the relationships 
between IPV and incident CVD were mediated in part 
by SBP. Some prior work has found IPV, notably se-
vere emotional IPV, associated with increased risk of 
self-reported hypertension7,17; we now show links be-
tween IPV and measured blood pressure. The present 
findings point to blood pressure as a key mechanistic 
pathway linking IPV and CVD and a potential target of 
intervention.

Many women experience multiple traumatic experi-
ences in their life. In fact, although approximately half 
of the women experienced at least one trauma, almost 
a quarter of women studied experienced ≥2 trauma 
types. We examined potential compounding effects of 
having multiple traumatic exposures in relation to CVD; 
results indicated that women with ≥2 interpersonal 
traumas had an over doubling of risk of incident CVD 
in demographic and CVD risk factor–adjusted models. 
Notably, childhood abuse and its sequelae can place 
individuals at increased risk for later life trauma.33 
These findings underscore the adverse impact of mul-
tiple interpersonal traumas throughout life.

Several mechanisms may underlie these associa-
tions. For childhood abuse, standard CVD risk factors 
did not account for these associations. We further 
considered the role of depressive symptoms in child 
abuse–CVD associations, and these symptoms did not 
account for these associations. In the case of IPV, SBP 
played an important role in associations between IPV 
and CVD. Notably, although not entirely consistent,7 
prior work has pointed to the links of IPV (particularly 
emotional IPV) and other forms of interpersonal violence 
to hypertension risk in women.17,35 Future work should 
also consider the role of additional factors that may link 
interpersonal trauma to CVD risk, including other psy-
chological factors, such as posttraumatic stress symp-
toms; social and behavioral factors, such as impaired 
social mobility, disrupted interpersonal relationships, 
and adverse health behaviors over the lifecourse36–38; 
and other potential physiological processes, such as 
inflammatory mechanisms, altered autonomic nervous 
system function, impaired hypothalamic pituitary adre-
nal axis function, or epigenetic changes.10,39

Several limitations deserve consideration. First, 
the number of CVD events was limited, particularly 
for models that examined adult traumas. CVD events 
studied herein reflected early CVD events, as partic-
ipants were somewhat younger than the ages when 
events typically accumulate in women. The adjudica-
tion rate was low, in part because of the limitations 
in obtaining medical records and the fact that event 
adjudication largely began at visit 15. Limitations in 
assessment of trauma exposures reflect their imple-
mentation in a large epidemiologic study and included 
study questions being brief and limited in scope and 
detail. Nonvalidated questions were used, yet it is 
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notable that child abuse questions correlated highly 
with a well-validated child abuse measure.21 CVD 
events were collected prospectively, yet some of the 
trauma assessments, particularly childhood abuse as-
sessments, were retrospective in nature. Furthermore, 
our examination of the role of CVD risk factors in child 
abuse–CVD risk associations was limited by their eval-
uation only during adulthood. Child and adult abuse 
assessments were performed only once over the fol-
low-up period; thus, women who did not attend this 
visit or experienced their adult abuse after the study 
assessment would have not been captured. Future 
work should be conducted with more extensive multi-
dimensional, validated assessments.

Despite these limitations, this study had several 
strengths. It was conducted in a well-characterized 
large sample of midlife women followed up over mid-
life and early old age. CVD events were captured pro-
spectively. Multiple types of interpersonal trauma were 
assessed, including childhood abuse, adult abuse, 
and IPV, which is particularly understudied in relation 
to women’s cardiovascular health. Women underwent 
comprehensive, direct measurements of CVD risk fac-
tors, advancing prior work that relied on self-reported 
CVD risk factor information.

In conclusion, in a well-characterized sample of mid-
life women followed up for over 2 decades, we found 
that women who had experienced a history of childhood 
abuse, particularly childhood sexual abuse, or IPV were 
at increased risk for CVD later as they age. In the case 
of childhood abuse, these associations were not ac-
counted for by CVD risk factors. For IPV, SBP played 
an important role in relationships between IPV and CVD, 
suggesting the importance of blood pressure manage-
ment among IPV-exposed women. Notably, midlife is an 
important time for women’s cardiovascular health; it is 
a time of accelerating CVD risk and an important win-
dow for prevention, occurring directly before the onset 
of most clinical CVD events for women. These findings 
underscore the importance of assessing interpersonal 
trauma history in a comprehensive CVD risk assessment 
and referral to trauma-focused behavioral health care 
as needed. These steps have the potential to enhance 
mental health and reduce CVD risk among women.
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