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Abstract

Background: Using data from HIV Prevention Trials Network 064, a multisite, observational cohort study conducted
to estimate HIV incidence rates among women living in areas of high poverty and HIV prevalence in the United
States, we examined the use of HIV risk characteristics to predict emotional abuse, physical violence, and forced sex.
Methods: Participants included 2099 women, 18—44 years of age, who reported unprotected vaginal or anal sex
with a male partner and an additional personal or perceived male partner HIV risk characteristic in the past 6
months. Adjusting for time-varying covariates, generalized estimating equations were used to assess the ability
of HIV risk characteristics to predict violence 6 months later.

Results: Reported analyses were limited to the 1980 study participants who reported having a male sex partner at
that assessment. Exchanging sex, perceived partner concurrency, and perceived partner incarceration were signifi-
cantly predictive of emotional abuse 6 months later (adjusted odds ratio [AOR]: 1.60; 1.59; 1.34, respectively). Prior
sexually transmitted infection diagnosis, exchanging sex, and binge drinking were significantly predictive of physical
violence 6 months later (AOR: 1.62; 1.71; 1.47, respectively). None of the variables measured was significantly
predictive of forced sex.

Conclusions: Strategies that address reducing violence against women should be studied further in the context
of HIV prevention programs.
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Introduction South and Northeast that also have high rates of poverty, vio-
lence, substance use, and unmet healthcare, and social ser-

LMOST A QUARTER of adults living with HIV in the vice needs.'” Violence, particularly interpersonal violence,
United States are women.! HIV among United States has received attention as a risk factor for HIV acquisition
women is concentrated in small geographic pockets of the through direct pathways between experiencing violence and
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participation in behaviors that increase risk of HIV acquisition,
such as drug and alcohol use during sex, sex work, and con-
domless sex.>” Additionally, violence increases HIV risk
through theoretical and psychosocial pathways, such as sup-
porting traditional gender norms that dissmpower women, im-
pairing communication skills to negotiate safe sex behaviors
that reduce HIV acquisition, and experiencing higher rates of
depression and posttraumatic stress disorder symptomato-
logy.**'""8 Despite strong support for a cross-sectional asso-
ciation between violence against women (VAW) and HIV
acquisition, 131926 Jongitudinal evidence of this relation-
ship, especially among study populations in the United States,
is still lacking.

Of the studies that have investigated the relationship be-
tween VAW and HIV risk with longitudinal designs, several
have limited generalizability due to narrowly defined study
populations, relatively small sample sizes, and measurement
errors caused by combining different types of violence.*'%-*"~33
Most of these studies typically examine only the predictive
ability of violence on HIV risk and acquisition rather than
using HIV-related variables to predict violence. This one-
sided analysis of the relationship between violence and HIV
has resulted in a knowledge gap, with little research exam-
ining the predictive ability of HIV-related factors on expe-
riencing violence. Evidence of HIV risk being predictive of
VAW would be particularly valuable for several reasons,
including: (1) nearly 20% of new HIV cases in the United
States are among women, with heterosexual contact being the
primary route of transmission; (2) African American and
Latina women experience disproportionately high rates of
both HIV and VAW, (3) the relative abundance of HIV
prevention efforts compared with violence prevention; (4) the
promise of using HIV programming as an entry point for
addressing VAW; and (5) the evidence of a strong relation-
ship between experiencing violence and acquiring HIV."¢*
Moreover, temporal evidence of the ability of personal and
perceived partner HIV risk characteristics to predict sub-
sequent violence is necessary to develop effective inter-
ventions that promote context-specific HIV risk reduction
among vulnerable women.>>>®

This article makes a unique contribution to the current
literature by conducting analyses of longitudinal data from an
observational cohort study to explore the predictive ability of
participation in HIV risk-related behaviors and experiencing
violence among women living in selected cities in the United
States who have male sex partners and are at risk for HIV.
Our hypothesis was that selected personal HIV risk charac-
teristics and selected perceived partner HIV risk character-
istics would be predictive of emotional abuse, physical
violence, or forced sex 6 months later. Characteristics were
selected based on evidence of a potential relationship with
violence in the extant literature and/or behavioral theory as
well as their availability in the dataset used.

Methods
Study population

Methodological details and the primary analysis of the
HIV Prevention Trials Network (HPTN) 064 Study have
been published elsewhere.’® HPTN 064 was a multisite, ob-
servational cohort study conducted to estimate HIV incidence
rate among women at risk for HIV acquisition in 10 United

States communities from six geographic areas that were se-
lected based on their high rates of poverty and HIV preva-
lence. HPTN 064 was approved by the Institutional Review
Boards at each of the study sites and collaborating institu-
tions, and a certificate of confidentiality was obtained.
Venue-based recruitment with time-space sampling was used
to recruit more than 2000 participants between May 2009 and
July 2010. Based on time of enrollment, the study followed
participants for either 6 or 12 months. Participants had to: (1)
self-identify as a woman (female by birth) or transgender
(male-to-female) woman; (2) be 18-44 years of age; (3) ac-
cept HIV testing and subsequent results; (4) report unpro-
tected vaginal or anal sex with a male partner in the 6 months
before enrollment, and (5) have at least one additional per-
sonal HIV risk characteristic or have a male sex partner be-
lieved to have at least one HIV risk characteristic in the past 6
months, except for incarceration of the participant or their
partner, which could have occurred in the past 5 years to meet
the additional risk characteristic criteria. Interviewer-
administered screening forms were used to assess eligibility.
An audio computer-assisted self-interview (ACASI) system
was used to collect participant-reported data at baseline and
follow-up assessments (at 6 and 12 months).

Measures

Data from the HPTN 064 baseline, 6-, and 12-month as-
sessments were used for the current study. Outcome variables
were measured at the 6- and 12-month follow-up visits using
three yes/no questions, designed by team experts based on the
needs of the overall study, that succinctly assessed experi-
ences of emotional abuse, physical violence, and forced sex
in the previous 6 months. To assess emotional abuse, par-
ticipants were asked, “‘In the last 6 months, have you been
emotionally abused by your partner or someone important to
you? Examples of emotional abuse include: When someone
makes you feel bad about yourself by calling you names,
making you think you are crazy, humiliating you, making you
feel guilty.”” Experiencing physical violence was determined
by a ““yes’’ response to the question: ‘‘In the last 6 months,
have you been hit, slapped, kicked, or physically hurt by
someone important to you?”’ Forced sex was defined as a
“‘yes’” response to the question: ““‘In the last 6 months, have
you been forced to have any type of sex?”’

Personal and male partner HIV risk characteristics mea-
sured at baseline and at the 6-month follow-up served as the
predictor variables, resulting in a 6-month interval between
the measurement of all the predictor and outcome variables.
Predictor variables were assessed by self-report as occurring
in the past 6 months, unless otherwise noted, and included the
following items: (1) ““Unknown or positive HIV status of last
sex partner,” defined as the last time the participant had
vaginal or anal sex with a man whose HIV status was un-
known or was positive. (2) “Multiple sex partners,”” defined
as having more than one male sex partner. (3) “‘Concurrent
male sex partners,”” defined as the participant reporting that
she had sex with a man while involved in a sexual relation-
ship with another man during the same time period. (4)
““History of sexually transmitted infection (STI) diagnosis,”’
defined as the participant’s self-report that a doctor or nurse
had told her she had a gonorrhea, syphilis, or chlamydia in-
fection. (5) “Exchanging sex,” defined as the participant



reporting that she had sex with a man because she needed
food, shelter, housing, drugs, or money. (6) “Weekly drug
use,” defined as at least weekly use of illicit or unprescribed
drugs (excluding marijuana) in the past 6 months, as assessed
using a modified version of the World Health Organization’s
Alcohol, Smoking, and Substance Involvement Screening
Test. (7) ‘““Weekly binge drinking,”” defined as having four or
more drinks at one time in the past 6 months.*°

Participants were also asked at baseline and at the 6-month
follow-up about the perceived risk characteristics of their last
three male sex partners in the previous 6 months. Partner HIV
risk characteristics were reported by participants and in-
cluded the following items: (1) ‘‘Perceived partner concur-
rency,’”’ defined as the participant reporting that at least one of
her male sex partners definitely had sex with another man or
woman at the same time he was in a sexual relationship with
her. (2) “‘Partner injection drug use,”” defined as the partici-
pant reporting that she believed at least one male sex partner
had injected drugs. (3) ‘‘Partner incarceration,”” defined as
the participant reporting that she believed that at least one of
her male sex partners had been imprisoned for more than
24 hours in the past 5 years. (4) “‘Reported age difference,”
defined as the difference between the participant’s age and
the median of the partner’s age category with the difference
then dichotomized into (a) greater than or (b) less than or
equal to a 10-year age difference.

Study design

Based on findings from other published studies,3 covariates
of the relationship between VAW and HIV risk were selected
a priori and controlled for in the initial analysis. These cov-
ariates were time dependent, unless otherwise noted, and in-
cluded the following: (1) baseline demographic variables, (2)
incarceration in the past 5 years measured at baseline, (3) food
insecurity, (4) childhood abuse, (5) experiencing depressive
symptoms, (6) experiencing symptoms of posttraumatic stress
disorder (PTSD), (7) social support, and (8) stable housing
(i.e., owning or renting your own home). Demographic vari-
ables included race, ethnicity, marital status, age, education,
income, number of children living in the household and for
which the participant is responsible, and employment. Parti-
cipants were classified as food insecure if they reported con-
cern about having enough food for themselves or their family
in the past 6 months. Unstable housing was determined by the
participant’s self-report of living in a halfway house, treatment
center, homeless shelter, motel, hotel, boarding house, park,
abandoned building, car, or on the street. A participant’s self-
report of physical, sexual, or, emotional violence before the
age of 18 was considered childhood abuse. Depressive
symptoms were assessed using a version of the Center for
Epidemiologic Studies Depression Scale, on which a total
score of 27 on eight items using a 4-point scale response
(ranging from O to 3) indicated depressive symptoms in the
past week.*"**> PTSD symptoms were assessed using the Pri-
mary Care PTSD Screen, which uses a score of three on a 4-
item binary PTSD scale.*> Emotional support was defined as
having at least one close friend or relative who the participant
thought would help her deal with her feelings or any emotional
problems if she needed it. Financial support was defined as at
least one close friend or relative who the participant thought
would help her financially if she needed it.

Statistical analysis

To analyze the repeated measures of individual women in
the dataset in this longitudinal study, violence variables were
the outcomes of interest and HIV risk characteristics were the
predictors. HIV predictors were used instead of HIV acqui-
sition because few women seroconverted over the course of
the study.’® We used generalized estimating equations with a
logistic regression (logit) link clustered on the participant
identification and a robust variance estimate. Estimates of
odds ratios and 95% confidence intervals (CIs) were calcu-
lated. Specifically, unadjusted models included violence at 6
or 12 months as the outcome and HIV risk variables mea-
sured 6 months before the outcome measurement as predic-
tors (e.g., the enrollment data served as the baseline for all
subjects for the 6-month assessment; for subjects with 12-
month assessments, their 6-month assessment served as
their baseline). Adjusted models controlled for the effects of
covariates measured at the same time point as the predictor
variables. Significance was set at p<0.05 and statistical
analysis was performed using SAS 9.2.* Table 1 details the
demographic characteristics of all 2099 participants enrolled
in HPTN 064. Analyses reported in Table 2 were limited to
the 1980 study participants who reported having a male sex
partner at that assessment.

Results

The most frequent type of violence was emotional abuse,
although all types of abuse declined by similar relative
amounts over time (Table 1). Nearly 23%, 12%, and 4% of
participants reported emotional abuse, physical violence, and
forced sex, respectively, at the 6-month follow-up, whereas
approximately 19%, 11%, and 4% reported those respective
types of abuse at the 12-month follow-up. A new report of
experiencing more than one type of violence at the same as-
sessment was rare (i.e., <3%), except for new reports of expe-
riencing both emotional abuse and physical violence, which 9%
and 8% of participants reported at the 6- and 12-month follow-
ups, respectively.

Nearly all bivariate relationships between HIV risk char-
acteristics and violence were statistically significant (Table 2).
Multivariate analyses adjusting for covariates resulted in
fewer significant associations (Models A2, B2, and C2 in
Table 2). After adjustment, women who reported exchanging
sex (adjusted odds ratio [AOR]: 1.60; 95% CI: 1.20-2.13),
perceived partner concurrency (AOR: 1.58; 95% CI: 1.22-
2.05), or at least one partner who had been incarcerated (AOR:
1.34; 95% CI: 1.03-1.74) were significantly more likely to
report emotional abuse at follow-up assessment 6 months later.
Additionally, multivariate analysis revealed that women who
had a previous STI diagnosis (AOR: 1.62; 95% CI: 1.06-2.48),
exchanged sex (AOR: 1.71; 95% CI: 1.21-2.42), or reported
binge drinking (AOR: 1.47; CI: 1.03-2.09) were significantly
more likely to report physical violence 6 months later. None of
the HIV risk characteristics measured was significantly pre-
dictive of forced sex 6 months later.

Discussion

This longitudinal study found that certain HIV risk char-
acteristics of either the participant or her sex partner(s) in-
creased risk of violence occurring over a 6-month period. Our



TABLE 1. CHARACTERISTICS OF ALL HIV PREVENTION TRIALS NETWORK 064 STUDY PARTICIPANTS

Baseline (n=2099) 6 Month (n=1953) 12 Month (n=1525)

n (%) n (%) n (%)
Potential confounding variables

Age

18-26 837 (40%) 786 (40%) 565 (37%)

27-33 502 (24%) 458 (23%) 369 (24%)

34+ 760 (36%) 709 (36%) 591 (39%)
Race

White 143 (7%) 125 (6%) 102 (7%)

Other race 100 (5%) 91 (5%) 67 (4%)

Mixed race 54 (3%) 47 (2%) 34 (2%)

Black 1802 (86%) 1690 (87%) 1322 (87%)
Latino

No 1854 (88%) 1727 (88%) 1369 (90%)

Yes 245 (12%) 226 (12%) 156 (10%)
Marital status

Missing 51 2%) 19 (1%) 11 (1%)

Married 159 (8%) 149 (8%) 115 (8%)

Not married, living together 479 (23%) 505 (26%) 387 (25%)

Nonpartnered 1410 (67%) 1280 (66%) 1012 (66%)
Education

Less than high school 550 (26%) 508 (26%) 377 (25%)

High school graduate or equivalent 772 (37%) 735 (38%) 599 (39%)

More than high school graduate 777 (37%) 710 (36%) 549 (36%)
Unemployed

No 742 (35%) 569 (29%) 465 (30%)

Yes 1357 (65%) 1384 (71%) 1060 (70%)
Incarceration in past 5 years

No 1251 (60%) 1179 (60%) 909 (60%)

Yes 848 (40%) 774 (40%) 616 (40%)
Childhood abuse

Missing 29 (1%) 24 (1%) 18 (1%)

No 1136 (54%) 1152 (59%) 899 (59%)

Yes 934 (44%) 777 (40%) 608 (40%)
Concerned about having enough food for you/family in the last 6 months?

Missing 27 (1%) 24 (1%) 14 (1%)

No 1101 (52%) 1165 (60%) 951 (62%)

Yes 971 (46%) 764 (39%) 560 (37%)
Housing

Missing 30 (1%) 22 (1%) 15 (1%)

Owns or rents home 832 (40%) 854 (44%) 726 (48%)

Living with partner, friend, or parent 880 (42%) 833 (43%) 623 (41%)

Unstable housing 256 (12%) 181 (9%) 108 (7%)

Other 101 (5%) 63 (3%) 53 (3%)
CES-D depression scale score

Missing 157 (7%) 132 (7%) 74 (5%)

Less than 7 1250 (60%) 1280 (66%) 1076 (71%)

Greater than or equal to 7 692 (33%) 541 (28%) 375 (25%)
PTSD

Missing 52 2%) 49 (3%) 33 2%)

PTSD symptom negative 1447 (69%) 1505 (77%) 1192 (78%)

PTSD symptom positive 600 (29%) 399 (20%) 300 (20%)
Number of emotional supports

Missing 22 (1%) 17 (1%) 10 (1%)

>1 1750 (83%) 1630 (83%) 1252 (82%)

0 168 (8%) 151 (8%) 161 (11%)

Do not know/not sure 159 (8%) 155 (8%) 102 (7%)
Number of financial supports

Missing 31 (1%) 28 (1%) 19 (1%)

>1 1578 (75%) 1521 (78%) 1207 (79%)

0 320 (15%) 260 (13%) 205 (13%)

Do not know/not sure 170 (8%) 144 (7%) 94 (6%)
At least weekly binge drinking

Missing 32 2%) 21 (1%) 19 (1%)

No 1569 (75%) 1635 (84%) 1287 (84%)

Yes 498 (24%) 297 (15%) 219 (14%)

(continued)



TABLE 1. (CONTINUED)

Baseline (n=2099) 6 Month (n=1953) 12 Month (n=1525)

n (%) n (%) n (%)

At least weekly drug use

Missing 16 (1%) 12 (1%) 5 (<1%)

No 1624 (77%) 1654 (85%) 1320 (87%)

Yes 459 (22%) 287 (15%) 200 (13%)
Mean number of dependents

Median 1 1 1

25th, 75th percentile 0,2 0,2 0,2

Occurrence of violence in past 6 months
Emotional abuse 656 (31%) 444 (23%) 293 (19%)
Physical violence 401 (19%) 227 (12%) 172 (11%)
Sexual violence 148 (7%) 83 (4%) 61 (4%)
Emotional abuse + physical violence 314 (15%) 177 (9%) 119 (8%)
Emotional abuse + sexual violence 111 (5%) 56 (3%) 47 (3%)
Physical violence + sexual violence 96 (5%) 48 (3%) 34 (2%)
Emotional abuse + physical violence + sexual violence 84 (4%) 43 2%) 30 2%)
Personal and partner HIV risk variables

Unprotected vaginal or anal sex at last intercourse

Missing 5 (<1%) 136 (7%) 191 (13%)

No 312 (15%) 547 (28%) 425 (28%)

Yes 1782 (85%) 1270 (65%) 909 (60%)
Unknown or positive HIV status of last male sex partner

Missing 7 (<1%) 137 (7%) 189 (12%)

No 1196 (57%) 1256 (64%) 962 (63%)

Yes 896 (43%) 560 (29%) 374 (25%)
Concurrent sex partners

Missing 9 (<1%) 136 (7%) 191 (13%)

No 1314 (63%) 1285 (66%) 1002 (66%)

Yes 776 (37%) 532 (27%) 332 (22%)
Number of male sex partners in past 6 months

Missing 21 (1%) 25 (1%) 19 (1%)

0 8 (<1%) 120 (6%) 170 (11%)

1 842 (40%) 985 (50%) 821 (54%)

>2 1228 (59%) 823 (42%) 515 (34%)
Previous STI diagnosis

Missing 33 2%) 25 (1%) 16 (1%)

No 1834 (87%) 1806 (92%) 1441 (94%)

Yes 232 (11%) 122 (6%) 68 (4%)
Exchanged sex

Missing 21 (1%) 25 (1%) 19 (1%)

No 1302 (62%) 1369 (70%) 1113 (73%)

Yes 776 (37%) 559 (29%) 393 (26%)
Perceived partner concurrency

Missing 0 (0%) 0 (0%) 1 (<1%)

No 1336 (64%) 1476 (76%) 1222 (80%)

Yes 763 (36%) 477 (24%) 302 (20%)
At least one partner is believed to have injected drugs

Missing 148 (7%) 270 (14%) 279 (18%)

No 1776 (85%) 1573 (81%) 1150 (75%)

Yes 175 (8%) 110 (6%) 96 (6%)
At least one partner incarcerated

Missing 113 (5%) 226 (12%) 269 (18%)

No 552 (26%) 579 (30%) 443 (29%)

Yes 1434 (68%) 1148 (59%) 813 (53%)
Greater than 10-year age difference between participant and partner

Missing 7 (<1%) 139 (7%) 191 (13%)

No 1440 (69%) 1257 (64%) 954 (63%)

Yes 652 (31%) 557 (29%) 380 (25%)

HIV, human immunodeficiency virus; PTSD, posttraumatic stress disorder; STI, sexually transmitted infections (i.e., gonorrhea,
syphilis, or chlamydia infection); CES-D, Center for Epidemiologic Studies Depression Scale; HPTN, HIV Prevention Trials Network.



"oner sppo pajsnlpe YOV ONeI SPPo ‘YO ‘[BAIUI 9OUPYUOD ‘T

10y Im dIysuone[aI [BNXas € Ul Sem 9 oW} dWes o) Je '] JO el IAYIoue YIIm Xas pey Joupred Xos ofew auo Ised] Je jey) Suraaraq juedronied se paugep
Koua1mouod Joulred paATadIod -asnqe pooypryd pue ‘syjuepuadap jo requinu ‘yroddns [eroueuy “9ioddns feuonows ‘qSLd ‘uorssaidop ‘Owoy umo Inok Funual J0 JUIuMO ‘AJLINOISUI POOJ ‘UONIBIDIBIUL
quowfodwo ‘ouodur ‘uoneoNpa ‘AJOIUYIR ‘Snje)s [LILBUW ‘Q0eI ‘a3 10§ pajsn(pe usaq 9ABY Jey) S[OPOW JBLIBATAW dIe 7D PUt ‘7 ‘TV S[OPOJA "S[OPOW dJBLIBAIQ oI [D) Pue ‘Ig ‘IV S[OPON

TSTO [1vT-6L0] 8€'T  TO00

1690 [16'T-69°01 2TI'T 6100
6¥20 [09°¢—2L0] 19'T 0000
118°0 [88'1-19°0] LO'T €000
0620 [1€T-1¥0] €£°0 €000
€1€°0 [0T7-8L0] 1€ T 1000

020 [LET-9T°0] 650 6060

mwm.oﬁoo.mloc.ouom;_ooo.ovsm.mlmc.:ovdmm_.orl._lmm.o_hh.owoo.o:Vc_wo:
L9S°0 [S¥'1-15°01 980 1000°0> [¥6'T-€¥ 11 SOT L89°0 [¥€T1-¥9°0] €60 000 [E€LT-TTT]

[yLT-LT 11 98T 199°0 [2€1-¥9°0]1 T6'0 SS6°0 [8TT1-LL 0Ol 660

[8¥'C—80°
¥ 665

[ceT81
[LoT—<T
[0L 8T
¥L0°0 [66'T-S6°0] 69'T 1000°0> [SS+—81C] S
[16'1-95°0] #0r

11 +9'1T £8€0 [S91-280] LT'T 0000 [21'T-ST11€9°1
11997 8€8°0 [FL'1-1S0] #¥6'0 SE€I'0 [LOT-160] LE'T
11991 02L°0 [SST-+vL0] LOT S000 [LLT-TT'1]0¥'1
11281 €2#0 [LTT1-250] 680 1000 [€6'T-LT'T110S'T
11981 2€0°0 (600 1] L¥'T 1000°0> [0€C-1+'1] 08'1
1°¢€ 2000 [2Pz—121] T2 T 1000°0> [19°'C-89°T] 01°C

1 9200 [8%7'290'11 29T 0000 [1SC—¢€€1] €81

X

61

6S0°0 [L8'T-66'01 89'T 1000°0> [LS€-0L1] L¥'T ¥SS°0 [0S 1-1801 0O1'T 1000 [€8°1-81°1] L¥'1

860 [¥L'195°01 660 0€S0

[LL1=6L°01 ST°T 06270 [18°1-¥8°0] €1 0200 [081-90° 1] 8€'1

QOUQIAJJIP
a3e s1eak
¢zSo [y 1-¥801 60T TO0'0 [€9T-CI'T] SE'T 0T< M Iouped
pouostdur
0€0°0 [YL1-€0'T] ¥€'T 1000°0> [€6'T-6T 1] 8S'T ua9q sey Jouped
Tr0 [2€1-1501 280 €100 [H0T-60'1] 6+'1 SSnip s1oofur romreq

AJULIINOU0D
10070 [S0'T—T' 11 68T 1000°0> [L1°C-SST] #8°1 1oupred paatedrsg
6€8°0 [¥€1-0L°0] L660 0000 [28T1-1T1]6¥'1 asn 3nig
169°0 [2¥'1-08°0] LO'T 1000°0> [68'1-6C'1] 9S'1 Suryuup a3urg
10070 [€1'2-0T'11 09'T 1000°0> [0S°T-9L1] 60°C Xo8 93URYOXY
17€°0 [221-L50] €80 L61°0 [8S1-16°0] 0T'1 ILS Jo K101stH
sroured
1€6°0 [€€°T-€L°0] 660 1000°0> [16'T-9¢ 1] 19'T  xos d[ew s[dnnp
S16°0 [F€T1-LL0] TO'T 1000°0> [26°1-9¢€°1]1 291 X3S JUaLIMdU0y)

noA 01 umouun
snye)s Joulred
XS SB[ JO smels
AIH 2anisod
8€8°0 [¥T'1-9.°01 86°0 1000 [6ST-€I'T] #€'1 10 umouyun)
XS [eue 10
S50 [97°1-28°01 60T 0900 [6+1-66'0] TC'1 Teursea pajosjordun

d (1D %s6) YOV d

(1D %S6 JO d (1D %s6) YOV d (1D %S6) O

d (1D %s6) YOV d (1D %$6) YO L05o0f ys14 AJH

0 I1PPON

1D 12PON

cq 19PON 14 12PoON

CV 19PON [V [2PON

X8 PadL0]

aouajo1a [po1skyg

aSNgY [DUOTJOULH]

(0861 =N) SYANIIVJ XAS HLIM SINVAIOLLIVJ $9() TIOMLAN STVIE], NOLLNIATIJ ATH
DNOWY XHAS AAD¥0 ANV ‘IINTTOIA TVIISAHJ ‘SNAY TVNOILOWH NO SHOIAVHAY ST ATH 40 ANTVA FALLIIATY ‘g 914V ],



findings provide critical temporal evidence to support exist-
ing cross-sectional evidence. Emotional abuse has been as-
sociated with poorer mental health.>*> This study found that
participants who reported exchanging sex, having partners
they perceived to be nonmonogamous, or having at least one
male sex partner with a history of incarceration were more
likely to subsequently report emotional abuse. To date, the
harmful effects of emotional abuse and psychological ag-
gression on mental and physical health have been under-
estimated and underresearched.** Despite the importance of
emotional abuse in HIV research due to its potential relation-
ship with poorer mental health and greater HIV risk behaviors,
few studies have separately examined the relationship between
HIV risk and emotional abuse.>*° This study is one of the first
to examine this relationship longitudinally with a large group
of women. More research is necessary to continue to explore
these important relationships. Exchanging sex was also pre-
dictive of physical violence. Our finding that women who
exchange sex were more likely to report physical violence and
emotional abuse 6 months later confirms previous work dem-
onstrating a strong association between exchanging sex and
violence.””*> Although few participants considered themselves
commercial sex workers (6%), exchanging sex was a relatively
common practice (37%) that increased vulnerability to vio-
lence. Most researchers posit that drug use is a major reason for
this relationship. However, even after adjusting for drug use,
the relationship remained in this population. Other posited
reasons for the relationship between violence and exchanging
sex include financial dependence on male sex partners (both
clients and intimate partners), the use of violence as initia-
tion into sex work, psychological distress from past violent or
abusive experiences, and limited access to quality healthcare
compromising women’s ability to receive mental health and
addiction treatment.?”>

None of the HIV risk characteristics we measured pre-
dicted forced sex within the 6-month period. It is possible that
there are no associations between examined HIV risk char-
acteristics and forced sex. However, this is contrary to find-
ings of other studies.*’ Another possibility for the lack of
significant association during multivariate analysis was that
examined variables were tightly associated, as shown in
univariate analysis, but after adjustment, no independent
associations maintained statistical significance. Yet, another
possibility for the lack of association was that the question
used to create the forced sex variable was not specific enough,
and thereby differences in how participants defined forced
sex may have diluted the findings related to this question.
Future studies should continue to examine this relationship.

Our results should be interpreted with several limitations
in mind. First, we were limited to the data items used in the
HPTN 064 study, which was designed to be succinct and
easily understood by a diverse group of at-risk women. The
survey questions did not ask the women to specify the per-
petrator of the violence or abuse. Previous research suggests
that most occurrences of VAW are perpetrated by intimate
partners.*® Because HPTN 064 was limited to women who
reported having a male sex partner, we believe that intimate
partners perpetrated much of the violence measured, but we
cannot conclusively state that all the violence reported
was intimate-partner violence, as specific information on
the perpetrators of the reported violence was not collected.
Another limitation to our study was the use of three brief

questions to assess violence. In addition, use of the word
““abuse” in the emotional abuse question might have also re-
sulted in underreporting due to the stigmatizing nature of re-
sponding ‘“‘yes” to ‘‘abuse.” Future research should build on
the results from our secondary data analysis by using more
robust measures of violence and abuse. Furthermore, despite
controlling for many covariates that were selected based on
empirical and theoretical evidence, there may be unrecognized,
unmeasured covariates, which may explain or change the re-
lationships presented. Lastly, the information used in this
analysis was very sensitive and personal. Therefore, our data
may have been vulnerable to social desirability bias and recall
bias. Trained interviewers and ACASI technology were used to
reduce these biases.

Conclusions

All of the women who participated in the HPTN 064 Study
were members of a United States subpopulation whose HIV risk
was dramatically higher than the national average.>** The re-
lationships over time between violence variables and HIV risk
characteristics (i.e., exchanging sex, alcohol abuse, and partner
incarceration) may reflect the impact of structural and envi-
ronmental influences on behavior. Regular medical monitoring
of subpopulations who are vulnerable to HIV and STIs is one
recommended strategy to facilitate early responses by public
health agencies* and could be particularly relevant for United
States women living in areas with high HIV and poverty bur-
dens. Furthermore, HIV prevention must be developed with
consideration to the conditions of the population of interest. One
of the most promising female-controlled, biomedical options
currently available to women is the use of preexposure pro-
phylaxis (PrEP), as it has potential to reduce HIV acquisition by
up to 92%.%7>? Despite mixed efficacy findings for products
such as tenofovir gel>>* and the Phase III randomized placebo-
controlled FEM-PrEP clinical trial of a daily oral dose of te-
nofovir disoproxil fumarate and emtricitabine,55 microbicides
may offer additional HIV prevention options for women with
strong acceptability.®® Yet, there remains a challenge to ed-
ucate and offer PrEP to women experiencing violence.

This challenge is also an enormous opportunity for critically
needed future research on how best to identify women expe-
riencing violence who may benefit from PrEP, educate them
about the risks and advantages of PrEP, and determine optimal
ways to deliver PrEP to this population. Previous recommen-
dations have advocated for community and clinic-based inter-
ventions that incorporate expanded dialog addressing VAW as
a broader social norm and provide PrEP information and out-
reach to women who may be quietly grappling with challenging
situations.”*>? Based on our study findings, current HIV pre-
vention research in the United States should consider and ad-
dress additional approaches to strengthening community
agency capacity and healthcare system integration to more ef-
fectively address structural and environmental factors affecting
impoverished at-risk women. In fact, the Institute of Medicine,
the United States Department of Health and Human Services,
and the United States Preventive Services Task Force have all
recommended such an approach. These national agencies have
advocated that providers throughout the United States health-
care system screen and counsel female patients on interpersonal
violence to identify survivors and connect them with supportive
services that promote their safety and wellbeing 56!



This study contributes to the literature in several ways, in-
cluding the use of advanced analytic techniques to assess re-
peated longitudinal data derived from a large sample of at-risk
United States women. Another major strength of this study is that
we adjusted for covariates measured at the same time point as the
investigated predictors to examine personal and partner HIV risk
characteristics and specific types of violence. The longitudinal
nature of data and the temporal ordering of the predictors and
outcomes help to address a major gap in the literature regarding
HIV risk and VAW. In summary, having certain personal and/
or perceived partner HIV risk characteristics was predictive of
violence occurring over the next 6 months among women living
in areas of the United States with high prevalence of poverty and
HIV. Our longitudinal data support the development of com-
prehensive HIV prevention efforts that combat these complex
public health issues in a contextually meaningful way.

Acknowledgments

The authors thank the study participants, community stake-
holders, and staff from each study site. In particular, they
acknowledge Katharine E. Stewart, Emily A. Whittington,
Martha M. Phillips, Christine Oots, Kerry Evans, Wairimu
Chege, Nirupama Sista, Kathy Hinson, Elizabeth DiNenno, Ann
O’Leary, Catherine Fogel, Waheedah Shabaaz-El, Sam Griffith,
Sarah Artis, Erica Hamilton Quarraisha Abdool-Karim, Sten
Vermund, Edward E. Telzak, Rita Sondengam, Cheryl Guity,
Tracy Hunt, Manya Magnus, Christopher Chauncey Watson,
Christin Root, Tlene Wiggins, Laurel Borkovic, Sharon Parker,
Oluwakemi Amola, and LeTanya Johnson-Lewis. The authors
also thank Vincent Fenimore, PhD for his editorial assistance.
The primary author’s work on this article was supported by the
HIV Prevention Trials Network (HPTN) Scholars Program.
Overall support for the HPTN is provided by the National
Institute of Allergy and Infectious Diseases (NIAID) of the
National Institutes of Health (NIH) under Award Numbers
UMI1AI068619 (HPTN Leadership and Operations Center),
UMI1AIO68617 (HPTN Statistical and Data Management
Center), and UM1AI068613 (HPTN Laboratory Center).
Additional funding for the primary author was provided by
the Translational Research Institute (TRI), which is supported
by the NIH National Center for Research Resources and the
National Center for Advancing Translational Sciences, grant
KL2TR000063 and UL1TR000039. Additional funding for
the co-author’s was received through the National Institute of
Allergy and Infectious Diseases, National Institute on Drug
Abuse, and National Institute of Mental Health (coopera-
tive agreement numbers UM1 AI068619, UM 1AI068617, and
UM1-AlI068613); Centers for Innovative Research to Control
AIDS, Mailman School of Public Health, Columbia University
(5U1A1069466); University of North Carolina Clinical Trials
Unit (AI069423); University of North Carolina Clinical Trials
Research Center of the Clinical and Translational Science
Award (RR 025747); University of North Carolina Center for
AIDS Research (AI050410); Emory University HIV/AIDS
Clinical Trials Unit (SUO1AI069418), Center for AIDS Re-
search (P30 AI050409), and Clinical and Translational Sci-
ence Award (UL1 RR025008); The Terry Beirn Community
Programs for Clinical Research on AIDS Clinical Trials Unit(5
UMI1 AI069503-07); The National Institute of General Med-
ical Sciences (U54GM104942); and The Johns Hopkins Adult
AIDS Clinical Trial Unit (AI069465).

Author Disclosure Statement

Dr. S.L.H. provides consultation for the following com-
panies: Bristol-Myers Squibb, Gilead Sciences, Janssen, and
ViiV Healthcare. Her spouse has a financial interest in Merck
(stock options) and consults for Johnson and Johnson and
ILiAD Biotech. The remaining authors have no competing
financial interests.

References

1. Centers for Disease Control and Prevention. HIV/AIDS
surveillance report, 2016. U.S. Department of Health and
Human Services, Centers for Disease Control and Preven-
tion, 2017. Available at: www.cdc.gov/hiv/library/reports/
hiv-surveillance.html Accessed March 1, 2018.

2. El-Sadr WM, Mayer KH, Hodder SL. AIDS in America—
forgotten but not gone. N Engl J Med 2010;362:967-970.

3. Montgomery B, Rompalo A, Hughes J, et al. Violence
against women in selected areas of the United States. Am J
Public Health 2015;105:2156-2166.

4. Meyer JP, Springer SA, Altice FL. Substance abuse, vio-
lence, and HIV in women: A literature review of the syn-
demic. J] Womens Health (Larchmt) 2011;20:991-1006.

5. Batchelder A, Lounsbury DW, Palma A, et al. Importance of
substance use and violence in psychosocial syndemics among
women with and at-risk for HIV. AIDS Care 2016;28:1316—
1320.

6. World Health Organization. 16 Ideas for addressing violence
against women in the context of HIV epidemic: A program-
ming tool. Geneva, Switzerland: World Health Organization,
2013.

7. Maman S, Campbell J, Sweat MD, Gielen AC. The inter-
sections of HIV and violence: Directions for future research
and interventions. Soc Sci Med 2000;50:459-478.

8. Koblin BA, Grant S, Frye V, et al. HIV sexual risk and syn-
demics among women in three urban areas in the United States:
Analysis from HVTN 906. J Urban Health 2015;92:572-583.

9. Gielen AC, Ghandour RM, Burke JG, Mahoney P, McDon-
nell KA, O’Campo P. HIV/AIDS and intimate partner vio-
lence: Intersecting women’s health issues in the United
States. Trauma Violence Abuse 2007;8:178-198.

10. El-Bassel N, Gilbert L, Wu E, Go H, Hill J. HIV and inti-
mate partner violence among methadonemaintained women
in New York City. Soc Sci Med 2005;61:171-183.

11. Campbell JC, Baty ML, Ghandour RM, Stockman JK,
Francisco L, Wagman J. The intersection of intimate part-
ner violence against women and HIV/AIDS: A review. Int J
Inj Contr Saf Promot 2008;15:221-231.

12. Black MC, Basile KC, Breiding MJ, et al. The National In-
timate Partner and Sexual Violence Survey (NISVS): 2010
summary report. Atlanta, GA: National Center for Injury
Prevention and Control, Centers for Disease Control and
Prevention, 2011.

13. Cavanaugh C, Hansen N, Sullivan T. HIV sexual risk behavior
among low-income women experiencing intimate partner vi-
olence: The role of posttraumatic stress disorder. AIDS Behav
2010;14:318-327.

14. Phillips DY, Walsh B, Bullion JW, Reid PV, Bacon K, Okoro
NJ. The intersection of intimate partner violence and HIV in
U.S. women: A review. J Assoc Nurs AIDS Care 2014;25:
S36-S49.

15. Sareen J, Pagura J, Grant B. Is intimate partner violence
associated with HIV infection among women in the United
States? Gen Hosp Psychiatry 2009;31:274-278.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Stockman JK, Lucea MB, Campbell JC. Forced sexual
initiation, sexual intimate partner violence and HIV risk in
women: A global review of the literature. AIDS Behav
2013;17:832-847.

Centers for Disease Control and Prevention. Intersection of
intimate partner violence and HIV in women. Atlanta, GA:
U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention, 2015. Available at: https:/
cdc.gov/violenceprevention/pdf/ipv/13_243567_green_aag-a
.pdf Accessed May 1, 2018.

Bergmann JN, Stockman JK. How does intimate partner
violence affect condom and oral contraceptive use in the
United States? A systematic review of the literature. Con-
traception 2015;91:438-455.

Koenig LJ, Doll LS, O’Leary A, Pequegnat W. From child
sexual abuse to adult sexual risk: Trauma, revictimization,
and intervention. Washington, D.C.: American Psycholo-
gical Association, 2004:346.

Breiding MJ, Chen J, Black MC. Intimate partner violence
in the United States-2010. Atlanta, GA: National Center for
Injury Prevention and Control, Centers for Disease Control
and Prevention, 2014.

Garcia-Moreno C, Watts C. Violence against women: Its
importance for HIV/AIDS. AIDS 2000;14:S253-S265.
World Health Organization. Violence against women and
HIV/AIDS: Setting the research agenda. Geneva, Switzer-
land: World Health Organization, 2001.

World Health Organization. Intimate partner violence and
HIV/AIDS: Information bulletin series, number 1. Violence
against women and HIV/AIDS—critical intersections. Gen-
eva, Switzerland: World Health Organization, 2004.

Krug E, Dahlberg L, Mercy J, Zwi A, Lozano R, World
Health Organization. World report on violence and health,
Chapter 6: Sexual violence. Geneva, Switzerland: WHO
Publications, 2002.

Senn TE, Carey MP, Vanable PA. Childhood and adolescent
sexual abuse and subsequent sexual risk behavior: Evidence
from controlled studies, methodological critique, and sug-
gestions for research. Clin Psychol Rev 2008;28:711-735.
Manfrin-Ledet L, Porche DJ. The state of science: Violence
and HIV infection in women. J Assoc Nurs AIDS Care
2003;14:56-68.

Shannon K, Strathdee SA, Shoveller J, Rusch M, Kerr T,
Tyndall MW. Structural and environmental barriers to
condom use negotiation with clients among female sex
workers: Implications for HIV-prevention strategies and
policy. Am J Public Health 2009;99:659-665.

Gruskin L, Gange S, Celentano D, et al. Incidence of vio-
lence against HIV-infected and uninfected women: Find-
ings from the HIV Epidemiology Research (HER) study. J
Urban Health 2002;79:512-524.

Tucker J, Wenzel S, Elliott M, Marshall G, Williamson S.
Interpersonal violence, substance use, and HIV-related be-
havior and cognitions: A prospective study of impoverished
women in Los Angeles County. AIDS Behav 2004;8:463-474.
Koenig LJ, Whitaker DJ, Royce RA, Wilson TE, Ethier K,
Fernandez MI. Physical and sexual violence during preg-
nancy and after delivery: A prospective multistate study of
women with or at risk for HIV infection. Am J Public
Health 2006;96:1052-1059.

El-Bassel N, Gilbert L, Wu E, Go H, Hill J. Relationship
between drug abuse and intimate partner violence: A lon-
gitudinal study among women receiving methadone. Am J
Public Health 2005;95:465—470.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Jewkes R, Dunkle K, Nduna M, Shai N. Intimate partner
violence, relationship power inequity, and incidence of
HIV infection in young women in South Africa: A cohort
study. Lancet 2010;376:41-48.

Weiss HA, Patel V, West B, Peeling RW, Kirkwood BR,
Mabey D. Spousal sexual violence and poverty are risk
factors for sexually transmitted infections in women: A
longitudinal study of women in Goa, India. Sex Transm
Infect 2008;84:133-139.

Centers for Disease Control and Prevention (CDC). HIV/
AIDS among women. CDC HIV/AIDS fact sheet. Atlanta,
GA: U.S. Department of Health and Human Services, 2017.
Available at: https://cdc.gov/hiv/pdf/group/gender/women/
cdc-hiv-women.pdf Accessed June 3, 2018.

Dunkle K, Decker M. Gender-based violence and HIV.
Reviewing the evidence for links and causal pathways in
the general population and high-risk groups. Am J Reprod
Immunol 2013;69:20-26.

Hardee K, Gay J, Croce-Galis M, Peltz A. Strengthening
the enabling environment for women and girls: What is the
evidence in social and structural approaches in the HIV
response? J Int AIDS Soc 2014;17:18619.

Safren SA, Reisner SL, Herrick A, Mimiaga MJ, Stall RD.
Mental health and HIV risk in men who have sex with men.
J Acquir Immune Defic Syndr 2010;55 Suppl 2:S74-S77.
Operario D, Nemoto T. HIV in transgender communities:
Syndemic dynamics and a need for multicomponent inter-
ventions. J Acquir Immune Defic Syndr 2010;55 Suppl 2:
S91-S93.

Hodder S, Justman J, Hughes JP, et al. HIV acquisition
among women from selected areas of the United States: A
cohort study. Ann Inter Med 2013;158:10-18.

WHO ASSIST Working Group. The alcohol, smoking and
substance involvement screening test (ASSIST): Devel-
opment, reliability and feasibility. Addiction 2002;97:
1183-1194.

Radloff LS. The CES-D scale: A self-report depression scale
for research in the general population. Appl Psychol Measure
1977;1:385-401.

DiClemente RJ, Wingood GM, Crosby RA, et al. A pro-
spective study of psychological distress and sexual risk
behavior among black adolescent females. Pediatrics 2001;
108:E85.

Prins A, Ouimette P, Kimerling RP, et al. The primary care
PTSD screen (PC-PTSD): Development and operating
characteristics. Primary Care Psychiatry 2004:9:9-14.
SAS Institute, Inc. Help and documentation. Cary, NC:
SAS Institute, Inc., 2000-2004.

Follingstad D. The impact of psychological aggression on
women’s mental health and behavior: The status of the
field. Trauma Violence Abuse 2009;10:271-289.
Langhinrichsen-Rohling J. Top 10 greatest “hits”: Im-
portant findings and future directions for intimate partner
violence research. J Interpers Violence 2005;20:108-118.
Campbell J, Lucea M, Stockman J, Draughon J. Forced sex
and HIV risk in violent relationships. Am J Reprod Immunol
2013;69:41-44.

Singer M, Clair S. Syndemics and public health: Re-
conceptualizing disease in bio-social context. Med An-
thropol Q 2003;17:423—-441.

Kalichman SC, Williams EA, Cherry C, Belcher L, Na-
chimson D. Sexual coercion, domestic violence, and negoti-
ating condom use among low-income African American
women. J] Womens Health 1998;7:371-378.



50.

51.

52.

53.

54.

55.

56.

57.

Garcia-Moreno C, Hegarty K, d’Oliveira AFL, Koziol-McLain
J, Colombini M, Feder G. The health-systems response to vi-
olence against women. Lancet 2015;385:1567-1579.

Dellar RC, Dlamini S, Karim QA. Adolescent girls and
young women: Key populations for HIV epidemic control.
J Int AIDS Soc 2015;18:19408.

Baeten JM, Donnell D, Ndase P, et al. Antiretroviral pro-
phylaxis for HIV prevention in heterosexual men and wo-
men. N Engl J Med 2012;2012:399-410.

Karim QA, Karim SSA, Frohlich JA, et al. Effectiveness
and safety of tenofovir gel, an antiretroviral microbicide,
for the prevention of HIV infection in women. Science
2010;329:1168-1174.

Karim SSA, Kashuba AD, Werner L, Karim QA. Drug
concentrations after topical and oral antiretroviral pre-
exposure prophylaxis: Implications for HIV prevention in
women. Lancet 2011;378:279.

Van Damme L, Corneli A, Ahmed K, Agot K, Lombaard J,
Kapiga S, et al. for FEM-PrEP Study Group. Preexposure pro-
phylaxis for HIV infection among African Women. N Engl J
Med 2012;367:411-422.

Frew P, Parker K, Horton T, et al. Assessment of a mi-
crobicide candidate among a diverse cohort of urban
southern U.S. women and their male sexual partners. J
AIDS Clin Res 2012;Suppl 4:pii:S4-004.

Mayer K, Day J, Forbes A, et al. The acceptability of an
investigational vaginal microbicide, PRO 2000 gel, among

58.

59.

60.

61.

women in a phase I clinical trial. ] Womens Health (Larchmt)
2015;12:655-666.

Montgomery ET, Noguchi LM, Dai JY, et al. Acceptability
of and adherence to an antiretroviral-based vaginal micro-
bicide among pregnant women in the United States. AIDS
Behav 2018;22:402—411.

Kurth AE, Celum C, Baeten JM, Vermund SH, Wasserheit
JN. Combination HIV prevention: Significance, challenges,
and opportunities. Curr HIV/AIDS Rep 2011;8:62-72.
Ghandour RM, Campbell JC, Lloyd J. Screening and coun-
seling for Intimate partner violence: A vision for the future. J
Womens Health 2015;24:57-61.

Miller E, McCaw B, Humphreys BL, Mitchell C. In-
tegrating intimate partner violence assessment and inter-
vention into healthcare in the United States: A systems
approach. ] Womens Health (Larchmt) 2015;24:92-99.

Address correspondence to:

Brooke E.E. Montgomery, PhD, MPH

Department of Health Behavior and Health Education
Fay W. Boozman College of Public Health

University of Arkansas for Medical Sciences

4301W. Markham Street #820

Little Rock, AR 72205

E-mail: bemontgomery @uams.edu



