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Abstract

Introduction—Gender-based violence (GBV) threatens women’s health and safety. Few 

prospective studies examine physical and sexual violence predictors. Baseline/index GBV history 

and polyvictimization (intimate partner violence, non-partner sexual assault, and childhood sexual 

abuse) were characterized. Predictors of physical and sexual violence were evaluated over follow-

up.

Methods—HIV-infected and uninfected participants (N=2,838) in the Women’s Interagency HIV 

Study (WIHS) provided GBV history; 2,669 participants contributed 26,363 person years of 

follow-up from 1994 to 2014. In 2015–2016, multivariate log-binomial/Poisson regression models 

examined violence predictors including GBV history, substance use, HIV status, and transactional 

sex.

Results—Overall, 61% reported index GBV history; over follow-up, 10% reported sexual and 

21% reported physical violence. Having experienced all three forms of past GBV posed greatest 

risk (adjusted incidence rate ratio [AIRR]physical=2.23, 95% CI=1.57, 3.19; AIRRsexual=3.17, 95% 

CI=1.89, 5.31). Time-varying risk factors included recent transactional sex (AIRRphysical=1.29, 

Address correspondence to: Michele R. Decker, ScD, MPH, Johns Hopkins Bloomberg School of Public Health, Department of 
Population, Family, and Reproductive Health, 615 N Wolfe St., E4142, Baltimore MD 21205. mdecker@jhu.edu. 

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

No financial disclosures were reported by the authors of this paper.

HHS Public Access
Author manuscript
Am J Prev Med. Author manuscript; available in PMC 2017 November 01.

Published in final edited form as:
Am J Prev Med. 2016 November ; 51(5): 731–742. doi:10.1016/j.amepre.2016.07.005.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



95% CI=1.03, 1.61; AIRRsexual=2.98, 95% CI=2.12, 4.19), low income (AIRRphysical=1.22, 95% 

CI=1.01, 1.45; AIRRsexual=1.38, 95% CI=1.03, 1.85), and marijuana use (AIRRphysical=1.43, 95% 

CI=1.22, 1.68; AIRRsexual=1.57, 95% CI=1.19, 2.08). For physical violence, time-varying risk 

factors additionally included housing instability (AIRR=1.37, 95% CI=1.15, 1.62); unemployment 

(AIRR=1.38, 95% CI=1.14, 1.67), exceeding seven drinks/week (AIRR=1.44, 95% CI=1.21, 

1.71), and use of crack, cocaine, or heroin (AIRR=1.76, 95% CI=1.46, 2.11).

Conclusions—Urban women living with HIV and their uninfected counterparts face sustained 

GBV risk. Past experiences of violence create sustained risk. Trauma-informed care, and 

addressing polyvictimization, structural inequality, transactional sex, and substance use treatment, 

can improve women’s safety.

Introduction

Gender-based violence (GBV), that is, violence perpetrated based on sex or gender identity,1 

has been recognized as a public health and human rights issue since 1993.2 Globally, an 

estimated one in three women experiences physical or sexual violence.3 Resulting physical, 

sexual, and mental health morbidities are well established,4,5 and include sexual and drug-

related HIV risk behavior6–8 and incident infection.9 The 2015 U.S. National HIV/AIDS 

Strategy prioritized addressing violence and trauma in mitigating HIV risk for women and 

girls.10

Prospective research on risk factors for physical and sexual violence is limited. In addition to 

demographics and relationship characteristics, past experiences of violence are 

implicated.11–13 Dominant forms of GBV include intimate partner violence (IPV),14 which 

is responsible for more than one third of homicides of women globally and in the U.S.15,16 

Women also experience non-partner sexual assault (NPSA), that is, forced and coercive 

sexual experiences from non-partners. Abuse can begin early, as in childhood sexual abuse 

(CSA). GBV experiences can interact and accumulate over time,6,11,13,17–20 thus a 

polyvictimization lens—one that explores the intersections of victimization across multiple 

domains—has been recommended to understand the accumulation of trauma and its 

implications for health and safety.21

Structural and behavioral factors can impart risk for violence. Substance use is linked with 

violence via complex, mutually reinforcing pathways,17,20 whereby it can enable 

abuse17,20,22 and serve as a coping mechanism.22–24 These relationships, coupled with the 

HIV risk therein,6–9 are known as the “Substance Abuse, Violence and AIDS (SAVA) 

syndemic”, i.e., mutually reinforcing epidemics that synergistically perpetuate risk and 

compromise health.25–27 Structural factors including financial and housing instability28 can 

create risk where women compromise safety given limited options for housing, or economic 

security.29 Severe violence has been documented among women involved in transactional 

sex or sex work30,31; it remains unclear whether trading sex is a violence risk factor.

Preventing and responding to GBV are global priorities. This study clarifies predictors of 

physical and sexual violence. To account for cumulative abuse exposure, the 

polyvictimization framework considers specific forms and combinations of past GBV, 

extending summary score approaches.32 Time-varying exposures include substance use, 
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transactional sex, and structural determinants including housing and economic instability. 

The objectives were to:

1. characterize history of leading GBV forms and polyvictimization (specifically 

IPV, NPSA, or CSA) at baseline/index; and

2. describe predictors of physical and sexual violence experienced during 20 years 

of follow-up, in a cohort of urban U.S. women living with HIV and their 

uninfected counterparts.

Methods

Study Population

The Women’s Interagency HIV Study (WIHS) is the largest ongoing prospective cohort 

study of HIV infection among U.S. women, and includes a demographically matched 

uninfected comparison group; details are elsewhere.33–35 Six urban clinical consortia 

recruited participants in the first and largest wave; more than half of those women were 

living in poverty at baseline.35 A total of 4,137 (3,067 HIV+, 1,070 HIV−) participants were 

enrolled for baseline and semiannual visits following informed consent in three waves: 2,623 

(2,054 HIV+, 569 HIV−) in 1994–1995, 1,143 (737 HIV+, 406 HIV−) in 2001–2002, and 

371 (276 HIV+, 95 HIV−) in 2011–2012. All procedures were approved by IRBs at 

participating sites. GBV data were collected from women aged ≥18 years. Most sites 

collected these data starting in 1994; in 2006, the San Francisco site obtained IRB approval 

to obtain retrospective and prospective abuse data. The index visit was defined as the visit 

when GBV history was assessed. The baseline visit served as the index visit for most 

(n=1,975); for some (n=863) it was a later visit. For cross-sectional analysis of index data, a 

total of 2,838 women aged ≥18 years were included; of these, 2,669 women provided 26,363 

person years of follow-up.

Outcome Measures: Characterization of Gender-Based Violence History and Incident 
Events

Enzyme-linked immunosorbent assay determined HIV infection with western blot 

confirmation, repeated at each visit for seronegative women. A standardized interviewer-

administered survey conducted at enrollment and semiannually collected demographics (age, 

race/ethnicity, marital status), housing status, household income, employment, sexual 

identity, and transactional sex (sex for drugs, money, or shelter; per UNAIDS definition of 

sex work, which specifies trade of sex for money or other goods, including occasional 

transactions).36 A substance use inventory captured frequency and method where relevant of 

the following substances since the last visit: alcohol, marijuana, cocaine, crack, and heroin. 

Alcohol use frequency was dichotomized at more than seven drinks/week37; crack, cocaine, 

and heroin were grouped for analysis.

Violence victimization was behaviorally assessed consistent with the Revised Conflict 

Tactics Scale.38 Participants were asked:
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1. At any time in your life, has anyone ever pressured or forced you to have sexual 

contact, defined as touching your sexual parts, you touching their sexual parts, or 

sexual intercourse?

2. Have you ever experienced serious physical violence (physical harm by another 

person), defined as hurt by a person using an object or slapped, hit, punched, or 

kicked?

Assessments referred to “anyone”; follow-up measures at baseline/index classified 

perpetrator(s) and age at onset. These assessments enabled definition of three forms of past 

GBV1:

1. CSA by any perpetrator before age 13 years;

2. NPSA by any perpetrator other than an intimate partner starting at age 13 years 

or older; and

3. IPV starting at age 13 years or older.

Although CSA is often defined as sexual violence prior to age 18 years,6 national data 

indicate that adolescents experience IPV14; hence, sexual assault occurring after age 13 

years is classified as IPV or NPSA based on perpetrator designation. Women reporting abuse 

were referred to local crisis services.

Perpetrator assessment was not sustained over follow-up. Thus, for longitudinal analysis, 

physical and sexual violence were defined as two distinct, binary outcomes for each annual 

visit, based on the behavioral measures described above. Women contributed incident abuse 

experiences at multiple time points.

Statistical Analysis

Characterization of index GBV history—Analysis was conducted in 2015–2016. 

Prevalence was calculated for CSA, NPSA, and IPV and any of the three. Chi-square and 

Wilcoxon rank sum tests compared demographics, substance use, and structural 

determinants across GBV forms. A Venn diagram was constructed to describe GBV 

polyvictimization. Single-chain Markov chain Monte Carlo multiple imputation methods 

completed missing data for 338 participants (12%) with missing data (≤5% for each GBV 

form). Thirty complete data sets were generated; average values rounded to the nearest 

whole number generated frequencies.

Longitudinal analysis to predict physical and sexual violence over follow-up—
Physical and sexual violence incidence, respectively, was calculated. Participants could 

contribute multiple incidences of violence; visits with and without each outcome were 

compared using predictors derived from the visit prior for clarity in temporal ordering. For 

each outcome, three multivariate log-binomial/Poisson regression models evaluated the 

effect of index GBV history on subsequent risk:

1. dose response (zero to three index risks) with the three potential risks being 

CSA, NPSA, and IPV;

2. main effects (none, CSA, NPSA, IPV); and

Decker et al. Page 4

Am J Prev Med. Author manuscript; available in PMC 2017 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3. specific index GBV polyvictimization clusters.

Models adjusted for non-varying factors: age at index, year of index, race/ethnicity, HIV 

status, education, sexual identity, index history of injected and non-injected drug use and 

transactional sex; and time varying factors: years since index, marital status, housing status, 

annual household income, employment, substance use, and transactional sex. To account for 

co-occurrence of physical and sexual violence within visit, each model adjusted for the other 

form of violence.

Single-chain Markov-chain Monte Carlo multiple imputation methods handled missing 

data39 for predictors and outcomes, for 3,345 records (12%). Data sets were transformed 

from long to wide format to generate 30 complete data sets, and transformed back to long 

format.40,41 Separate imputations were run based on years of follow-up. Generalized 

estimating equations were used to adjust SEs to account for repeated measures.42 Models 

were run for each of the 30 imputed data sets and results were combined using Rubin’s 

estimator of the variance.43 Analyses were conducted in SAS, version 9; p-values <0.05 

were considered statistically significant.

Results

Overall, 61% of participants (N=2,838) reported a GBV history at index, 18% reported 

CSA, 26% reported NPSA, and 47% reported IPV (Table 1; categories not mutually 

exclusive). Lifetime GBV history was prevalent among white women (72%), as well as 

women who did not identify as heterosexual (74%), were currently homeless or unstably 

housed (80%), had an annual household income of ≤$18,000 (64%), and were unemployed 

(64%). GBV history was highly prevalent (81%) among women with a transactional sex 

history. GBV history was more prevalent among women using alcohol in excess of seven 

drinks/week (69%), and prior or recent (past 6 months) injection and non-injection drug use, 

marijuana, and crack/cocaine/heroin use, as compared with non-users, respectively.

In the absence of other forms of GBV, IPV was the most common profile (24%; Figure 1). 

History of both IPV and NSPA was reported by 12% of participants. CSA alone was 

reported by 4%. Stratification by HIV status showed comparable patterns of GBV types 

(data not shown).

During follow-up, 10% (266/2,669) reported sexual violence and 21% (567/2,669) reported 

physical abuse (not shown). The incidence rates were 1.6/100 person years for sexual 

violence and 3.8/100 person years for physical violence (Table 2). The dose–response model 

suggested a risk gradient whereby risk of physical or sexual violence over follow-up 

increased with the number of types of index GBV experiences. The risk conferred based on 

number of forms of GBV experienced ranged from (adjusted incidence rate ratio 

[AIRR]sexual=1.44, 95% CI=0.96, 2.14; AIRRphysical=1.60; 95% CI=1.25, 2.04) for one 

form of index GBV, (AIRRsexual=2.16, 95% CI=1.45, 3.23; AIRRphysical=2.11, 95% 

CI=1.63, 2.73) for two forms, to (AIRRsexual=3.12, 95% CI=1.86, 5.23; AIRRphysical=2.21, 

95% CI=1.55, 3.13) for all three forms of GBV history. In the main effects model, index IPV 

increased risk for subsequent violence (AIRRsexual=1.69, 95% CI=1.26, 2.26; 
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AIRRphysical=1.38, 95% CI=1.16, 1.65), as did NPSA (AIRRsexual=1.60, 95% CI=1.21, 

2.11; AIRRphysical=1.47, 95% CI=1.22, 1.76).

The final model considered GBV polyvictimization clusters. IPV in isolation predicted 

subsequent violence (AIRRphysical=1.61, 95% CI=1.24, 2.08), as did NPSA in isolation 

(AIRRsexual=1.74, 95% CI=1.01, 2.99; AIRRphysical=1.76, 95% CI=1.24, 2.48). The 

combination of IPV and NPSA increased risk for violence (AIRRsexual=2.45, 95% CI=1.57, 

3.82; AIRRphysical=2.19, 95% CI=1.64, 2.93), as did the combination of CSA with either 

IPV or NPSA (AIRRsexual=1.84, 95% CI=1.16, 2.93; AIRRphysical=2.02, 95% CI=1.50, 

2.72). Experiencing IPV, NPSA, and CSA most strongly predicted subsequent violence 

(AIRRsexual=3.17, 95% CI=1.89, 5.31; AIRRphysical=2.23, 95% CI=1.57, 3.19). CSA in 

isolation did not significantly relate to subsequent violence.

Recent transactional sex was a strong predictor of violence (AIRRsexual=2.98, 95% CI=2.12, 

4.19; AIRRphysical=1.29, 95% CI=1.03, 1.61). Relative to non-substance users, risk for 

violence was heightened after periods of alcohol use in excess of seven drinks weekly 

(AIRRphysical=1.44, 95% CI=1.21, 1.71), marijuana use (AIRRsexual=1.57, 95% CI=1.19, 

2.08; AIRRphysical=1.43, 95% CI=1.22, 1.68), and use of crack, cocaine, or heroin 

(AIRRphysical=1.76, 95% CI=1.46, 2.11). Risk of violence was increased following time 

periods characterized by household income <$18,000 (AIRRsexual=1.38, 95% CI=1.03, 1.85; 

AIRRphysical=1.22, 95% CI=1.01, 1.45), housing instability (AIRRphysical=1.37, 95% CI =.

15, 1.62), and unemployment (AIRRphysical=1.38, 95% CI=1.14, 1.67). Years since index 

provided relative protection (AIRRsexual=0.92, 95% CI=0.90, 0.95; AIRRphysical=0.91, 95% 

CI=0.90, 0.93). Over time, Hispanic women were less likely to report violence 

(AIRRsexual=0.58, 95% CI=0.36, 0.96; AIRRphysical=0.67, 95% CI=0.50, 0.89), relative to 

white women. Experiencing physical violence in a given time period was significantly 

associated with sexual violence in that same time period (AIRR=6.56, 95% CI=4.84, 8.88); 

sexual violence was significantly associated with physical violence in that same time period 

(AIRR=4.57, 95% CI=3.70, 5.63).

Given the associations identified between both substance use and transactional sex with 

violence, post hoc analyses stratified results by index history of injection drug use. Alcohol 

use exceeding seven drinks/week, marijuana, and crack, cocaine, or heroin use remained 

significant risk factors for physical violence among both injectors and non-injectors. Among 

injectors, recent transactional sex was also a risk factor for physical violence; among non-

injectors, periods of housing instability and unemployment were significant risk factors. For 

sexual violence, transactional sex remained a significant risk factor for both injectors and 

non-injectors; recent marijuana use predicted sexual violence only for those without an 

injection history (data not shown).

Discussion

Extensive GBV and GBV polyvictimization were identified in this longstanding cohort of 

urban women living with HIV and their uninfected counterparts. Polyvictimization 

conferred significant risk for subsequent physical and sexual violence. More than 61% of 

participants had experienced at least one type of GBV, and the majority experienced multiple 
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forms. Much of the GBV experienced occurred prior to cohort enrollment, consistent with 

national data that demonstrate youth as the primary risk period.14 Together, findings 

demonstrate the need to understand and address polyvictimization for violence prevention 

and health promotion. Results support the U.S. 2015 National HIV/AIDS Strategy 

recommendations to address violence and trauma for women both at risk for and living with 

HIV.10 Meeting the violence-related needs of women and girls within and beyond the 

context of HIV care and prevention requires a trauma-informed approach—one that is 

grounded in recognizing and responding to trauma, emphasizes safety, and provides 

opportunities to regain a sense of control and empowerment.44

In practice, trauma-informed practices routinely and universally inquire about trauma 

(screening), and respond appropriately by providing support and linkage to care and access 

to justice, within an environment that is calm, safe, and empowering, and an organizational 

foundation that supports providers and collaborates with related services.45

Longitudinal results additionally suggest access to safe housing and substance use treatment 

as potential violence prevention strategies, and identify women who trade sex as a high-risk 

population for violence prevention and intervention.

Results extend current knowledge on nature and impact of GBV polyvictimization for urban 

women living with and at risk for HIV. IPV was pervasive with 47% affected, and 24% 

reporting IPV only, without other forms of violence. The majority of women who had 

experienced IPV did not report CSA. The most complex index GBV profiles conferred the 

greatest risk for subsequent violence, demonstrating a persistence of GBV for those highly 

affected. Importantly, CSA influenced risk differently in the presence or absence of other 

forms of GBV. The small proportion of participants (4%) who experienced CSA but no other 

form of GBV had no heightened risk for subsequent violence over follow-up. CSA did 

confer risk for subsequent physical and sexual violence when experienced with other forms 

of GBV. Early intervention to interrupt violence trajectories and prevent polyvictimization 

may confer long-term protective effects and buffer against violence in adulthood. Findings 

indicate the value of the IPV screening provisions of the Affordable Care Act to identify 

survivors and link them with support services and safety planning.

Transactional sex was a robust predictor of violence, extending evidence from female sex 

workers.30,31 Survival biases may have underestimated results: In the U.S., the homicide rate 

for women in sex work is 17 times higher than the general population46 and transactional 

sex has been associated with mortality in the Women’s Interagency HIV Study.47 Findings 

indicate significant unmet safety needs for women who trade sex. Currently, the Violence 

Against Women Act does not include provisions specific to the sex trade, with the exception 

of guidance specific to minors. Changes to policy and practice are needed to meet violence-

related support and justice needs of women who trade sex, as they are subject to 

discrimination, police harassment, criminalization, and other barriers to accessing care.30

The Substance Abuse, Violence, and AIDS (SAVA) syndemic25,26 is informed by current 

results, which extend knowledge on how substance use relates to violence. Although 

substance use history was not a predictor of subsequent violence in adjusted models, time 
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periods of marijuana, crack, cocaine, or heroin use increased risk. The social or physical 

environments surrounding substance use may enable risk, substance use may hamper 

executive function, and the low social status of drug-involved women and demands of 

addiction may threaten safety or enable sustained violence.17,20,22 Engaging women in drug 

treatment and maintenance may improve their safety. HIV status did not confer risk for 

physical or sexual violence victimization, indicating that both low-income urban women 

living with HIV and their uninfected counterparts are at considerable risk for physical and 

sexual violence. Polyvictimization profiles were also comparable based on HIV status. Post-

hoc analyses revealed recent transactional sex history as a sexual violence risk factor for 

women both with and without injection drug use history, and recent substance use as 

physical violence risk factor across both groups. Results indicate the relevance of these 

factors independent of prior injection drug use.

Results implicating low household income, housing instability, and unemployment as 

violence risk factors suggest the value of structural interventions including stable, affordable 

housing for women, and economic and educational means to achieve these goals, to enhance 

women’s safety. Settings where these services are provided can additionally support 

survivors by embedding trauma-informed care, violence intervention, and support.

Limitations

Study limitations include lack of data on abuse severity, violence response (i.e., access to 

and use of support services and criminal justice), social norms tolerant of abuse, and 

violence perpetrators over the follow-up period. Perpetrator specificity is needed to inform 

dynamics of IPV versus NPSA, and patterns of abuse in new versus sustained relationships. 

Multiple experiences of violence reported within a given time period may reflect a singular 

experience of both physical and sexual violence, or distinct experiences. The non-probability 

sample limits generalizability; results are best generalized to urban U.S. women in high-

prevalence settings. A more nuanced understanding of the sex trade would aid in 

interpretation of findings. Substance use assessments characterized use rather than substance 

use disorder, and mental health diagnosis data were not available.

Conclusions

This study demonstrates entrenched GBV among urban women living with HIV and their 

uninfected counterparts. Polyvictimization is a core risk factor for physical and sexual 

violence, which are leading determinants of health and well-being for U.S. women. Women 

with abuse histories have persistent needs for violence prevention and intervention. Violence 

prevention and health promotion strategies for women must address accumulated trauma, 

underlying structural drivers of economic vulnerability, and persistent substance use to 

improve women’s health and safety.
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Figure 1. 
Polyvictimization Venn diagram depicting GBV exposures at index (n=2,838).a
acells are mutually exclusive

[A] Intimate Partner Violence (IPV); [B] Non-partner Sexual Assault (NPSA); [C] 

Childhood Sexual Abuse (CSA); [AB] IPV and NPSA; [AC] IPV and CSA; [ABC] IPV, 

NPSA and CSA; [BC] NPSA and CSA
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