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Abstract Trauma and posttraumatic stress disorder dis-

proportionally affect HIV-positive women. Studies

increasingly demonstrate that both conditions may predict

poor HIV-related health outcomes and transmission-risk

behaviors. This study analyzed data from a prevention-

with-positives program to understand if socio-economic,

behavioral, and health-related factors are associated with

antiretroviral failure and HIV transmission-risk behaviors

among 113 HIV-positive biological and transgender

women. An affirmative answer to a simple screening

question for recent trauma was significantly associated

with both outcomes. Compared to participants without

recent trauma, participants reporting recent trauma had

over four-times the odds of antiretroviral failure (AOR 4.3;

95% CI 1.1–16.6; p = 0.04), and over three-times the odds

of reporting sex with an HIV-negative or unknown sero-

status partner (AOR 3.9; 95% CI 1.3–11.9; p = 0.02) and

\100% condom use with these partners (AOR 4.5; 95%

CI 1.5–13.3; p = 0.007). Screening for recent trauma in

HIV-positive biological and transgender women identifies

patients at high risk for poor health outcomes and HIV

transmission-risk behavior.

Resumen Trauma y el trastorno de estrés postraumático

afectan desproporcionalmente a mujeres VIH positivas.

Una creciente literatura sugiere que ambas condiciones

pueden predecir salud pobre y comportamientos de riesgo

de transmisión de VIH. Este estudio analizó datos de un

programa de prevención con personas VIH positivas para

entender si los factores socioeconómicos, conductuales y

de salud están asociados a fracaso antirretroviral y com-

portamiento de riesgo de trasmitir VIH en 113 mujeres

biológicas y transexuales VIH positivas. La respuesta

afirmativa a una simple pregunta de detección de trauma

reciente fue asociada significativamente a ambos resulta-

dos. En comparación con los participantes sin trauma

reciente, aquellos que reportaron reciente trauma tienen

una tasa cuatro veces más alta de fracaso antirretroviral

(ORA 4.3; 95% IC 1.1–16.6; p = 0.04), y tres veces más

alta de reportar sexo con una pareja VIH negativo o

desconocido estado serológico (ORA 3.9; 95% CI 1.3–11.9;

p = 0.02) y \ 100% de uso de condones con estas parejas

(ORA 4.5; 95% CI 1.5–13.3; p = 0.007). La detección de

trauma reciente en mujeres biológicas y transexuales iden-

tifica a los pacientes con alto riesgo de resultados de salud

pobres y comportamiento de riesgo de transmisión de VIH.
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Background

In the United States (US), the prevalence of HIV in women

has more than tripled since 1985. Women now account for

at least 27% of all new HIV/AIDS diagnoses, up from 8%

in 1985 and 14% in 1992 [1–3]. Globally, women now
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represent 50% of those living with HIV/AIDS [4]. Women

of color are disproportionately affected. More than three-

quarters (77%) of women recently diagnosed with HIV/

AIDS in the US are Black or Latina, despite these groups

representing only 25% of the population [1].

Women face unique barriers to timely HIV diagnosis

[5], engaging in care [6–11], being prescribed and adhering

to antiretroviral medications [12–14], and achieving opti-

mal health outcomes [15, 16]. As such, despite the exis-

tence of effective antiretroviral therapy (ART), women

with HIV have surprisingly high rates of morbidity and

mortality. HIV/AIDS is a leading cause of death for Black

and Hispanic women aged 15–54 in the US [3]. Numerous

calls have been made to identify and respond to factors

associated with the high prevalence and poor outcomes of

HIV in women [17, 18].

HIV-positive women are disproportionately affected by

sexual and physical trauma in both childhood and adult-

hood as well as by posttraumatic stress disorder (PTSD)

compared to the general population of women [19]. Studies

increasingly demonstrate that trauma and PTSD are likely

significant factors contributing to the high prevalence and

poor outcomes of HIV in women. For example, both

trauma and PTSD are known to predispose women to

becoming infected with HIV [20–25]. Once infected, both

trauma and PTSD are increasingly recognized as contrib-

utors to poor health outcomes, such as poor health-related

quality of life, medication non-adherence, and increased

mortality [26–31], as well as higher transmission risk

behavior [21, 32–37].

The mechanism(s) by which trauma and PTSD impact

HIV-related health outcomes and transmission risk

behavior have been the subject of increasing analysis. Prior

studies demonstrate an association between trauma and/or

PTSD and non-adherence to ART [38–45]. Drug abuse and

mental health problems (e.g., depression) have also been

identified as potential, often interrelated, mediating factors

between trauma, medication non-adherence, and poor HIV-

related health outcomes [41, 46–48].

One prior study reported a positive association between

past trauma and ART failure in a cohort of HIV-positive

men and women [27]. Additional studies are needed to

better understand the complex relationship between trauma

exposure and HIV-related health and transmission risk

outcomes, including an examination of the timing of the

trauma exposure.

To better understand which factors are significantly

associated with ART failure and HIV transmission risk

behavior, a cross-sectional exploratory analysis of socio-

economic, behavioral, and health-related data was performed

within an existing prevention-with-positives program that

serves a population of predominately minority, HIV-positive

women and female-identified transgenders in San Francisco.

Methods

Recruitment

Study participants included the first 113 HIV-positive

female-identified individuals enrolled in a prevention-with-

positives program called The Sexual Health and Empow-

erment Program (?SHE). The program started in 2006 and

is ongoing. Participants for ?SHE are recruited on-site at

the two principal clinical programs caring for HIV-positive

women and female-identified transgenders in San Fran-

cisco. All women receiving care at these sites are recruited

for the program regardless of perceived characteristics,

behaviors, or clinical status.

Survey Instrument and Measures

As part of routine enrollment in ?SHE, a trained female

harm-reduction counselor conducts a semi-structured,

detailed, 97-question intake interview to collect informa-

tion about an array of characteristics and behaviors

potentially associated with health outcomes and secondary

HIV transmission. The questionnaire covers a variety of

subject domains including socio-economic characteristics,

sexual behaviors, substance use, health-related history, and

emotional experiences. The interviews by the harm

reduction counselor are done in person; verbal responses to

the stated questions are recorded on a standardized data

collection form.

Information about health outcomes was derived from a

review of medical records. HIV viral load and CD4 cell

count data were included as long as the values were

determined\5 months prior to the interview or within one

month afterwards. Values determined within one-month

after the intake interview were allowed given that all

interventions started at least one-month after such inter-

views. The results closest to the interview date were uti-

lized for the study.

Independent and Dependent Variables

Independent variables utilized in the study analyses were

collected by the intake interview or a review of the medical

records, described above and included: age, race, CD4

count, depression, drug use, recent and lifetime trauma

exposure, recent and lifetime coerced sex, self-efficacy,

social support, and transgender status. Dependent variables

were similarly obtained from the intake interview or

medical records review and included: sex with partners

who are HIV-negative or unknown status,\100% condom

use with HIV-negative or unknown status partners, and

ART failure. ART adherence data, obtained from the intake
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interview, was analyzed both as an independent and

dependent variable.

Interview questions were drawn from standardized

instruments where available, but were condensed due to

time limitations in an active clinical program. Self-efficacy

(a person’s belief about his or her capabilities to produce

levels of performance sufficient to influence the events that

affect his or her life) was measured using nine questions

drawn from the Empowerment Scale, a validated

28-question scale designed for use among those with

mental health disorders [49]. The nine questions were

selected because they specifically addressed the aspects of

empowerment related to self-efficacy. Questions about

social support were drawn from the California Health

Interview Survey Adult Questionnaire Version 5.1 [50].

ART adherence over the past 30-days was assessed using a

visual analog scale; participants taking ART pointed to the

percentage of doses taken over the past month [51]. The

time frame for all sexual and substance-related behavioral

variables was recent (‘‘within the past 6 months’’). Condom

use within the past six months for vaginal and/or anal

intercourse was assessed separately for partners who were:

(1) HIV-negative or of unknown serostatus or (2) HIV-

positive. The interview also included two simple screening

questions for current and past traumatic events: ‘‘In the past

30 days, have you been abused, threatened, or the victim of

violence?’’ and ‘‘Have you ever been abused, threatened, or

the victim of violence?’’ Standardized scales to measure

traumatic events or posttraumatic symptoms were not

included because the questionnaire was designed as a broad

and exploratory survey for clinical use prior to our

knowledge of the impact of trauma on the outcomes and

behaviors of participants.

Survey questions with answer options in scales were

dichotomized for analysis. Adherence measures using the

visual analog scale were analyzed as being \90% versus

C90%, which reflects a level of adherence likely adequate

for viral suppression across current antiretroviral regimens

[52, 53]. For self-efficacy, the cumulative results of four-

item Likert scales were dichotomized to high (strongly or

somewhat agree) or low self-efficacy (strongly or somewhat

disagree) using a composite score of the nine questions.

Similarly, for social support, the cumulative results of five-

item Likert scales were dichotomized to high (most or all of

the time) or low social support (none, a little, or some of the

time) using a composite score of the five questions. The

point of dichotomization was chosen such that the degree of

the variable endorsed by the participant was likely to have a

meaningful clinical impact on health outcomes and/or

transmission risk behavior. ART failure was defined as

having a detectable viral load (C75 copies/mm) with self-

reported antiretroviral use.

Data from the interviews and chart reviews were entered

into a computer database using unique patient identifiers.

Participants were incentivized by the ?SHE program with

a $10.00 grocery gift certificate to complete the approxi-

mately one-hour structured interview. The protocol for this

study was approved by the University of California, San

Francisco Committee for Human Research.

Statistical Analysis

The study is a cross-sectional analysis of survey and lab-

oratory data acquired in the course of a clinical program.

Data were explored and assessed descriptively. Bivariate

analysis to compare biological versus transgender women

was conducted using Fisher Exact and Wilcoxon tests.

Standard univariate and multivariate linear and logistic

regressions were performed to assess correlates of ART

adherence, ART failure, and HIV transmission risk

behavior. Age and number of sexual partners of HIV

negative or unknown serostatus were treated as continuous

variables. All other variables were analyzed dichotomously

with the referent category being the absence of the variable

(e.g., African-American vs. not African-American,

CD4 \ 200 cells/ml vs. CD4 [ 200 cells/ml). Multivariate

logistic regressions were performed only when more than

one independent variable was found on univariate analysis

to be significantly associated with the dependent variable.

Analyses involving ART adherence and ART failure were

performed separately and only included those participants

on ART. Multicollinearity was assessed through bivariate

correlation of independent variables. Statistical signifi-

cance was considered p B 0.05. All statistical tests were

done using SAS 8.0 software (SAS Inc., Cary, NC).

Results

Socio-Economic, Health-Related, and Behavioral

Characteristics

Table 1 describes the socio-economic characteristics of the

study population. The mean age was 44.6 (SD 9.1) years.

The majority were biologically female (71.7%), African-

American (64.6%), low income (89.3% made \$1,000.00

per month), and marginally housed (58.4% did not rent or

own an apartment or house).

Table 2 describes the health-related characteristics of the

study participants. Recent trauma (within the past 30 days)

was reported by 17.3% participants; lifetime trauma was

reported by 71.8%. Recent coercion to have sex (within

the past 30 days) was reported by 8.2%; lifetime sexual

coercion was reported by 64.5%.
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Over half of the study population reported an active

mental health diagnosis, most commonly depression in

47.7%. Low social support was reported by nearly half

(48.7%) of participants. Just over 16% of participants

reported low self-efficacy. The median CD4 cell count

nearest to the time of the enrollment interview was 387

(interquartile range [IQR] 270–599 cells/ml). The majority

(56.3%) reported being on ART. A significant minority

(18.9%) had a detectable viral load despite reporting ART

use (i.e., ‘‘ART failure’’). Among those on ART, adherence

\90% was reported by 23.8%.

Table 3 describes the behavioral characteristics of study

participants. Sexual activity within the past 6 months was

reported by 54.0% of participants. For sexually active

participants, the median number of main sexual partners

was 1 (IQR 0–1); the median number of casual sexual

partners, if such partners were reported, was 1 (IQR 0–1).

Of those who were sexually active, the great majority

(83.6%) reported having sex with an HIV-negative or

unknown-serostatus partner. Of those who were sexually

active with an HIV-negative or unknown-serostatus part-

ner, over half did not always disclose their HIV-status

(56.9%), did not always use condoms (60.8%), or had a

detectable viral load while on ART (58.8%). A significant

minority of those who were sexually active with an HIV-

negative or unknown-serostatus partners (16 of 51; 31.4%)

reported all three of these key transmission risk behaviors

(i.e., did not always disclose their status, did not always use

condoms, and had a detectable viral load).

Crack cocaine, heroin, and/or methamphetamine-use

within the past 6 months were reported by 40.5% of par-

ticipants. Injection drug use within the past 6 months was

reported by 9.8% of participants, almost half of whom

(45.5%) reported sharing needles and over half (54.5%)

had detectable virus.

Correlates of ART Failure, ART Adherence,

and Transmission Risk Behavior

Table 4 describes the correlates of ART failure and ART

adherence among the subset of participants on ART.

Recent trauma was the single statistically significant

Table 1 Socio-economic characteristics

Description Sample size Number (%) of

participants with

each characteristic

Gender 113

Biological female 81 (71.7%)

Transgender female 32 (28.3%)

Mean age 113 44.6 (±9.1) years;

range 20.2–61.9

Race/ethnicity 113

African-American 73 (64.6%)

White 23 (20.4%)

Latina 8 (7.1%)

Asian/Pacific Islander 3 (2.7%)

Native American 2 (1.8%)

Other/mixed 4 (3.5%)

Monthly income 113

\$500 17 (15.0%)

$500–$1,000 84 (74.3%)

$1,001–$2,000 8 (7.1%)

$2,001–$3,000 2 (1.8%)

[$3,000 2 (1.8%)

Housing (in the past 30 days) 113

Home or apartment 47 (41.6%)

With friend, family, or partner 11 (9.7%)

Single room occupancy hotel 25 (22.1%)

Residential program or shelter 24 (21.2%)

Street 3 (2.7%)

Other 3 (2.7%)

Table 2 Health-related characteristics

Description Sample

size

Number (%)

of participants with

each characteristic

Mental health 111

Depression 53 (47.7%)

Bipolar 8 (7.2%)

Anxiety 9 (8.1%)

Schizophrenia/psychosis 3 (2.7%)

Other 4 (3.6%)

Low self-efficacy 109 18 (16.5%)

Low social support 113 55 (48.7%)

Trauma

Abused, threatened, and/or victim

of violence in the past 30 days

110 19 (17.3%)

Abused, threatened, and/or victim

of violence in lifetime

110 79 (71.8%)

Coerced to have sex in the past

30 days

110 9 (8.2%)

Coerced to have sex in lifetime 110 71 (64.5%)

Median CD4 count (cells/ll) 93 387 (range 0–1363)

Viral load (copies/ml) 90

\75 33 (36.7%)

75–9,999 30 (33.3%)

10,000? 27 (30.0%)

Antiretroviral therapy

On ART 112 63 (56.3%)

On ART and detectable viral

load

90 17 (18.9%)

Self-reported adherence \90% 63 15 (23.8%)

ART highly active antiretroviral therapy
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correlate of ART failure on univariate analysis. Participants

reporting recent trauma had greater than four times the

odds of ART failure than those who did not report recent

trauma (OR 4.3, 95% confidence interval [CI] 1.1–16.6;

p = 0.04). Low social support was the only statistically

significant correlate of ART adherence on univariate

analysis (OR 5.6, 95% confidence interval [CI] 1.4–22.5;

p = 0.02). The correlation of low self-efficacy and recent

coerced sex with medication non-adherence approached

statistical significance (OR 4.4, 95% CI 0.9–20.7; p = 0.06

and OR 6.1, 95% CI 0.9–41.3; p = 0.06, respectively).

Multivariate analysis for correlates of ART failure and

ART adherence was not performed because only one var-

iable was statistically significant on univariate analysis.

Table 5 describes the correlates of transmission risk

behavior among all study participants. On univariate

analysis, recent trauma, recent coerced sex, age, transgen-

der status, and low self-efficacy were significantly corre-

lated with one or more transmission risk behaviors. On

multivariate analyses controlling for variables that were

statistically significant on univariate analyses, participants

reporting recent trauma had almost four times the odds of

sex with HIV-negative or unknown serostatus partners (OR

3.9, 95% CI 1.3–11.9; p = 0.02) and over four times the

odds of not always using condoms with HIV-negative or

unknown serostatus partners (OR 4.5, 95% CI 1.5–13.3;

p = 0.007) compared to those who did not report recent

trauma. Participants reporting recent trauma may also be

more likely to have a greater number of partners who are

HIV-negative or unknown serostatus, but this association

did not reach statistical significance (1.5 ± 0.8; p = 0.07).

Low self-efficacy was associated with an increased number

of HIV-negative or unknown serostatus partners

(1.9 ± 0.8; p = 0.02). Older ager was associated with a

modest decrease in the odds of reporting sex with HIV-

negative or unknown serostatus partners OR 0.9 (0.9–0.96;

p \ 0.001) and not always using condoms with HIV-neg-

ative or unknown serostatus partners (OR 0.9, 95% CI

0.9–0.98; p = 0.004). Coerced sex was not included in the

multivariate model due to multicollinearity with trauma.

Specifically, all participants reporting recent coerced sex

also reported recent trauma; these two variables had a high

degree of correlation (Pearson’s r = 0.65, p \ 0.001).

Comparison of Biological and Transgender Women

Biological and transgender women were compared on all

variables in Tables 1, 2, and 3 given the potential for

Table 3 Behavioral characteristics

Sample size Number (%) of participants

with each characteristic

Sexual activity

Any sexual activity in the past 6 months 113 61 (54.0%)

With a main partner

Median number of main partners (if any)

61 43 (70.5%)

1 (range 1–2)

With casual partners

Median number of casual partners (if any)a

61 23 (37.7%)

1 (range 1–25)

Sex with any HIV negative or unknown serostatus

partners (if sexually active) in the last 6 months

61 51 (83.6%)

Disclosure of HIV status less than all of the time with these partners 51 29 (56.9%)

Using condoms less than all of the time with these partners 51 31 (60.8%)

Detectable viral load 51 30 (58.8%)

Disclosure of HIV status less than all of the time, and

using condoms less than all of the time,

and a detectable viral load

51 16 (31.4%)

Substance use (any, recent)

Cigarettes 110 71 (64.5%)

Alcohol 111 50 (45.0%)

Marijuana 111 39 (35.1%)

Crack/cocaine, heroin, and/or methamphetamines 111 45 (40.5%)

IDUb 112 11 (9.8%)

IDU who share needles 11 5 (45.5%)

IDU who have a detectable viral load 11 6 (54.5%)

a One participant had a very high number of sexual partners (N = 250) and was excluded from the analysis
b IDU injection drug use(r)
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differences in these populations. Biological women were

significantly older (46.9 vs. 43.8 years; p = 0.03), and

more biological women had stable housing (49% vs. 22%

had a home or apartment; p = 0.01) and had sex with a

main partner in the past 6 months (81% vs. 50%;

p = 0.02). Additionally, as shown in the univariate

regression analysis, transgender status was associated with

an increase in the number of sexual partners of HIV-

negative or unknown status (1.3 ± 0.7, p = 0.049); how-

ever, this finding was not significant on multivariate

analysis. No other statistically significant differences were

observed between biological and transgender women in

this study.

Discussion

This study showed that an affirmative answer to a simple

screening question for recent trauma is associated with key

HIV-related health outcomes and transmission risk

behaviors among HIV-positive women and female-identi-

fied transgenders. To the authors’ knowledge, this study is

the first that identifies a significant association between

recent trauma and ART failure. The magnitude of this

relationship was strikingly high: recent trauma was asso-

ciated with greater than fourfold increased odds of ART

failure and greater than threefold increased odds of key

transmission risk behaviors (e.g., sex with HIV-negative or

unknown serostatus partners and not always using condoms

with these partners).

These results are consistent with prior literature dem-

onstrating an association between different types of recent

and lifetime trauma and/or PTSD and HIV transmission

risk behavior in both HIV-negative and HIV-positive

women [20–25, 32–36]. This study adds to an emerging

body of literature demonstrating an association between

trauma and key HIV-related health outcomes in both men

and women [26–31].

Table 4 Univariate regression analyses for predictors of ART failure among participants on ART (N = 63)

Detectable viral load on ARTa \90% ART adherencea

Age (increase of 1 year) OR 1.0

(0.93–1.1; p = 0.96)

OR 1.0

(0.9–1.1; p = 0.92)

African-American OR 1.8

(0.6–6.1; p = 0.32)

OR 0.7

(0.2–2.2; p = 0.53)

CD4 count \200 cells/ll OR 2.1

(0.7–6.5; p = 0.20)

OR 0.7

(0.2–2.4; p = 0.57)

Depression OR 0.8

(0.3–2.7; p = 0.78)

OR 0.7

(0.2–2.3; p = 0.55)

Drug use OR 1.1

(0.4–3.4; p = 0.88)

OR 1.5

(0.5–4.7; p = 0.53)

Lifetime coerced sex OR 1.2

(0.4–3.8; p = 0.78)

OR 1.3

(0.4–4.4; p = 0.66)

Lifetime trauma OR 1.2

(0.3–4.5; p = 0.77)

OR 0.9

(0.2–3.2; p = 0.82)

Low self-efficacy OR 1.7

(0.4–8.1; p = 0.50)

OR 4.4

(0.9–20.7; p = 0.06)

Low social support OR 2.2

(0.6–6.9; p = 0.18)

OR 5.6

(1.4–22.5; p = 0.02)

Recent coerced sex OR 1.8

(0.3–12.0; p = 0.53)

OR 6.1

(0.9–41.3; p = 0.06)

Recent trauma OR 4.3

(1.1–16.6; p = 0.04)

OR 2.3

(0.6–9.4; p = 0.25)

Transgender OR 0.9

(0.2–3.2; p = 0.84)

OR 0.4

(0.07–1.9; p = 0.23)

\90% ART adherence OR 1.0

(0.3–3.6; p = 0.97)

–

Bold = p £ 0.05

OR odds ratio; values include 95% confidence intervals
a Analyses conducted using logistic regression models
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The study’s findings help better understand the impact

of trauma on health outcomes and HIV transmission risk

behaviors for several reasons. First, the study identified

very simple screening questions for recent and lifetime

trauma which can be readily used in clinical practice.

Second, the outcome variables included ART failure in

addition to other key transmission risk behaviors. Third,

the study found a significant association between recent,

rather than lifetime, trauma and ART failure, as well as

with other transmission risk behaviors. Fourth, data was

collected by female interviewers with training and expe-

rience discussing trauma, sexuality, and drug use. Because

female respondents may feel more comfortable disclosing

violence to other women [54, 55], the study’s measurement

Table 5 Univariate and multivariate regression analyses for predictors of HIV transmission risk behavior among all participants (N = 113)

Sex with partners who are HIV(-)

or unknown statusa
\100% condom use with HIV(-)

or unknown status partnersa
Number of sexual partners

of HIV(-) or unknown statusb

Univariate Multivariate Univariate Multivariate Univariate Multivariate

Age (increase of 1

year)

OR 0.9

(0.9–0.96;
p < 0.001)

OR 0.9

(0.9–0.96;
p < 0.001)

OR 0.5

(0.3–0.7;
p = 0.002)

OR 0.9

(0.9–0.98;
p = 0.004)

20.08

(–0.03;
p = 0.02)

-0.05

(±0.03;

p = 0.16)

African-American OR 0.9

(0.4–1.9;

p = 0.71)

– OR 0.8

(0.3–1.9;

p = 0.65)

– -0.9

(±0.6;

p = 0.14)

–

Transgender OR 1.9

(0.8–4.3;

p = 0.14)

– OR 1.6

(0.7–3.9;

p = 0.30)

– 1.3

(–0.7;
p = 0.049)

0.9

(±0.7;

p = 0.21)

CD4 count

\200 cells/lL

OR 1.1

(0.5–2.3;

p = 0.87)

– OR 1.6

(0.7–3.6;

p = 0.31)

– 0.31

(±0.6;

p = 0.63)

–

Depression OR 1.5

(0.7–3.1;

p = 0.32)

– OR 1.0

(0.5–2.4;

p = 0.93)

– 0.8

(± 0.6;

p = 0.21)

–

Drug use OR 1.0

(0.5–2.0;

p = 0.90)

– OR 1.6

(0.7–3.7;

p = 0.25)

– 1.0

(±0.6;

p = 0.10)

–

Low self-efficacy OR 2.3

(0.8–6.5;

p = 0.12)

– OR 2.7

(0.9–7.6;

p = 0.07)

– 2.3

(–0.8;
p = 0.005)

1.9

(– 0.8;
p = 0.02)

Low social support OR 1.0

(0.5–2.2;

p = 0.18)

– OR 1.4

(0.6–3.2;

p = 0.42)

– OR 0.8

(±0.6;

p = 0.17)

–

Recent trauma OR 3.2

(1.1–9.2; p = 0.03)

OR 3.9

(1.3–11.9;
p = 0.02)

OR 4.0

(1.4–11.2;
p = 0.008)

OR 4.5

(1.5–13.3;
p = 0.007)

1.6

(–0.8; p = 0.04)

1.5

(±0.8;

p = 0.07)

Lifetime trauma OR 2.0

(0.9–4.9;

p = 0.11)

– OR 1.8

(0.7–5.0;

p = 0.25)

– 0.5

(±0.7;

p = 0.44)

–

Recent coerced sex OR 2.7

(0.6–11.4;

p = 0.18)

– OR 6.4

(1.5–27.6;
p = 0.01)

c 3.3

(–1.1;
p = 0.003)

c

Lifetime coerced sex OR 1.9

(0.8–4.1;

p = 0.12)

– OR 2.5

(0.99–6.6;

p = 0.05)

– 0.7

(± 0.6;

p = 0.24)

–

Bold = p B 0.05

OR odds ratio; values include 95% confidence intervals
a Analyses conducted using logistic regression models
b Analyses conducted using linear regression models
c Variable not used to avoid multicollinearity
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of trauma and other potentially stigmatizing issues, such as

sexual behavior and drug use, may have been particularly

sensitive.

The study findings suggest that screening for recent

trauma among HIV-positive biological and transgender

women may effectively identify patients at high risk for

poor health and transmission risk outcomes. Identifying

such patients may allow for a more effective allocation of

scarce clinic and/or community resources, such as safety

assessment, trauma-related therapy, ART adherence sup-

port, and transmission–prevention counseling. The study’s

findings also offer a focus—recent trauma—for new

interventions designed to improve health and transmission

outcomes of women with HIV.

This exploratory study was not designed nor powered to

clarify the mechanism by which recent trauma is associated

with ART failure. Notably, the study did not demonstrate

an association between self-reported poor ART adherence

and ART failure. While other possible biologic mecha-

nisms have been reported by which trauma could lead to

ART failure, such as cortisol levels [56] or pituitary

adenylate cyclase-activating polypeptide [57], the measure

of adherence utilized by this study was likely not sensitive

enough to effectively measure the multifaceted realities of

ART adherence. For example, the visual analog scale did

not measure regimen concordance (i.e., if the patient was

adherent to each antiretroviral medication as it was pre-

scribed) or the use of interfering medications. Moreover,

traumatized patients may be less comfortable self-reporting

non-adherence.

Prior studies have indeed demonstrated an association

between trauma and/or PTSD and ART non-adherence

[38–45]. One prior study of HIV-positive women also

demonstrated that a history of trauma was associated with

reporting not being on ART despite it being medical

indicated [58]. While our study did not ascertain the

appropriate use of ART (i.e., being on ART when medi-

cally indicated), and rather looked at self-reported adher-

ence, a poor relationship with medical providers may

partially explain why women who experience trauma have

trouble self-reporting non-adherence. Literature from the

general population of women supports this possibility; one

prior study of African-American women demonstrates that

those currently experiencing intimate partner violence were

less likely to report that they felt respected and accepted

during a medical encounter, and they provided lower

ratings of the quality of communication with their

providers [59].

The significant or near significant associations of low

social support, low self-efficacy, and recent coerced sex

with poor ART adherence in our study suggest additional

potential mediating and/or moderating factors. Prior studies

of HIV-positive women have, in fact, demonstrated an

association between poor social support and/or self-effi-

cacy and poor adherence to ART [60, 61]. Additional

studies with larger sample sizes and more in depth adher-

ence measures are needed fully understand the role of poor

adherence in the impact of trauma on health outcomes and

transmission risk behavior.

Other potential mediating factors between trauma,

medication adherence, and HIV-related health outcomes

are drug abuse and mental illness, as has been described in

prior studies [41, 46–48]. For example, one study found

that depression, but not PTSD, was independently associ-

ated with a higher viral load in HIV-positive men and

women, and the combination of depression and PTSD was

most predictive [41]. Another study reported that PTSD

was significantly associated with ART non-adherence only

in individuals reporting high levels of dissociative symp-

toms [40]. While our study did not find an association

between drug abuse or mental health problems and ART

failure, it was not designed to detect such relationships or

clarify the many likely correlated factors (e.g., trauma,

PTSD, depression, substance use, poor adherence) associ-

ated with poor outcomes in HIV-positive women. Addi-

tional studies with longitudinal follow-up are needed to

fully elucidate the mechanism(s) by which recent trauma is

associated with antiretroviral failure and transmission risk

behavior in HIV-positive individuals. Such studies would

likely benefit from using a hypothesis based on an appro-

priate conceptual model (e.g., self-efficacy, social cogni-

tive theory) [62–64].

This study has a number of additional limitations given

the nature of an exploratory study performed using cross-

sectional, clinically-acquired, data. First, the study lacked a

validated measure of trauma and instead used single

questions asking about recent and lifetime trauma expo-

sure. Although the results of this study suggest that a single

screening item may identify those most at risk for the

sequelae of trauma, this single item does not provide a full

understanding of the nature of the traumatic event, its

sequelae, or whether the patient has symptoms of PTSD.

For example, it was not possible to determine whether the

recent trauma reported by some participants was coerced

sex that led to the reported transmission risk behavior.

The trauma-screening item also did not address whether the

trauma and/or transmission risk occurred in the setting of

trading sex for money or support. Prior studies have dem-

onstrated that prostitution is associated with higher rates of

trauma and PTSD [65, 66]. Further studies are required to

validate this simple trauma screening item alongside pre-

viously validated and detailed measures of trauma that

include the sexual situations in which trauma often occurs.

If validated, the simple trauma screening items used in this

study could be readily integrated into clinical practice and

provide a time-efficient and evidence-based method to
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identify those patients at high risk for poor heath and

transmission-risk outcomes.

Second, the study relies on self-report for all measures

of behavior, which is known to underestimate medication

non-adherence and other activities potentially considered

to be socially undesirable [67]. The high rates of trauma,

active drug use, and unprotected sex disclosed by the

participants, however, suggest a high level of trust in the

trained harm-reduction counselors who administered

the interviews. Furthermore, this limitation would likely

underestimate the rates and implications of trauma. Third,

transgender and non-transgender women may have differ-

ences that influence their health outcomes and risk

behaviors. Indeed, the univariate regression analysis indi-

cates that transgender women in the study have more

sexual partners of unknown or negative HIV status than the

biological women. However, this finding lost significance

on multivariate analysis, no significant differences were

seen between the two populations in the prevalence of

trauma or substance use, and transgender status did not

impact any of the other univariate or multivariate analyses.

Nonetheless, given the potential for unmeasured differ-

ences in these two groups, further study with larger sample

sizes will be important. Fourth, the prevention-with-posi-

tives program from which the data was obtained did not

track the numbers of people who declined to participate or

the reasons why they declined, which may limit the gen-

eralizability of the study results. Fifth, while we would

expect to find a similar correlation between recent trauma

and health and transmission risk outcomes among HIV-

positive men and other sub-populations of individuals with

HIV, the generalizability of the study’s findings are limited

because data was collected only from HIV-positive women

and female-identified transgenders receiving care in San

Francisco. Lastly, the cross-sectional nature of the study

makes it impossible to draw causal or time-ordering

inferences from the identified associations among

variables.

Conclusion

Despite these limitations, the study has important and

immediate clinical implications. HIV/AIDS has become a

serious health issue for minority women and female-iden-

tified transgenders in the United States. Trauma and PTSD

are emerging as key, largely unaddressed, factors that

contribute to the high prevalence and poor outcomes of

HIV in these populations, and may also be the case for

men. Screening for recent trauma in HIV-positive women

and female-identified transgenders identifies patients at

high risk for ART failure and HIV transmission risk

behavior. Identifying such patients may allow for a more

effective allocation of scarce clinic and/or community

resources. Interventions addressing trauma and/or PTSD

have shown promise in reducing risk behaviors and

improving mental health among men and women with, or

at risk for, HIV [68–70]. For example, one study demon-

strated that a 12-session group therapy intervention tar-

geting skills building and self-efficacy among women with

co-occurring substance abuse and PTSD led to a significant

reduction in unprotected sexual experiences (90). The

findings of our study call for an invigorated focus on

trauma screening in clinical practice and for new inter-

ventions that focus on trauma-prevention and trauma-

recovery among women with HIV.

Acknowledgments The authors wish to thank Naomi Azriel,

Johanna Breyer, Colleen Buggs and Ginger Ruth for their sensitivity

and compassion working with the participants; Brandon Norris for

his administrative leadership of the prevention program; Jennifer

Cocohoba, Nancy Hessol, Manya Magnus, and Maya Petersen for

their helpful advice about research methodology; and Tulia Gonzales-

Flores and Juanita Molina for their Spanish translation of the abstract.

References

1. Hall HI, Song R, Rhodes P, Prejean J, An Q, Lee LM, et al.

Estimation of HIV incidence in the United States. JAMA. 2008;

300(5):520–9.

2. Epidemiology of HIV/AIDS—United States, 1981–2005.

MMWR Morb Mortal Wkly Rep. 2006;55(21):589–92.

3. Centers for Disease Control and Prevention. HIV/AIDS among

women. http://www.cdc.gov/hiv/topics/women/. Accessed 1 August

2011.

4. UNAIDS. Report on the global AIDS epidemic; 2010. http://

www.unaids.org/globalreport/documents/20101123_GlobalReport_

full_en.pdf. Accessed 20 November 2011.

5. Mugavero MJ, Castellano C, Edelman D, Hicks C. Late diagnosis

of HIV infection: the role of age and sex. Am J Med. 2007;120(4):

370–3.

6. Mugavero MJ, Lin HY, Allison JJ, Willig JH, Chang PW, Marler

M, et al. Failure to establish HIV care: characterizing the ‘‘no

show’’ phenomenon. Clin Infect Dis. 2007;45(1):127–30.

7. Shapiro MF, Morton SC, McCaffrey DF, Senterfitt JW, Fleish-

man JA, Perlman JF, et al. Variations in the care of HIV-infected

adults in the United States: results from the HIV Cost and Ser-

vices Utilization Study. JAMA. 1999;281(24):2305–15.

8. Wingood GM, Diclemente RJ, Mikhail I, McCree DH, Davies

SL, Hardin JW, et al. HIV discrimination and the health of

women living with HIV. Women Health. 2007;46(2–3):99–112.

9. Whetten K, Reif S, Lowe K, Eldred L. Gender differences in

knowledge and perceptions of HIV resources among individuals

living with HIV in the Southeast. South Med J. 2004;97(4):342–9.

10. Tobias C, Cunningham WE, Cunningham CO, Pounds MB.

Making the connection: the importance of engagement and

retention in HIV medical care. AIDS Patient Care STDS.

2007;21(Suppl 1):S3–8.

11. Vyavaharkar MV, Moneyham L, Corwin S. Health care utiliza-

tion: the experiences of rural HIV-positive African American

women. J Health Care Poor Underserved. 2008;19(1):294–306.

12. Cunningham WE, Markson LE, Andersen RM, Crystal SH,

Fleishman JA, Golin C, et al. Prevalence and predictors of highly

active antiretroviral therapy use in patients with HIV infection in

2168 AIDS Behav (2012) 16:2160–2170

123

http://www.cdc.gov/hiv/topics/women/
http://www.unaids.org/globalreport/documents/20101123_GlobalReport_full_en.pdf
http://www.unaids.org/globalreport/documents/20101123_GlobalReport_full_en.pdf
http://www.unaids.org/globalreport/documents/20101123_GlobalReport_full_en.pdf


the United States. HCSUS Consortium. HIV Cost and Services

Utilization. J Acquir Immune Defic Syndr. 2000;25(2):115–23.

13. Hirschhorn LR, McInnes K, Landon BE, Wilson IB, Ding L,

Marsden PV, et al. Gender differences in quality of HIV care in

Ryan White CARE Act-funded clinics. Womens Health Issues.

2006;16(3):104–12.

14. Mostashari F, Riley E, Selwyn PA, Altice FL. Acceptance and

adherence with antiretroviral therapy among HIV-infected

women in a correctional facility. J Acquir Immune Defic Syndr

Hum Retrovirol. 1998;18(4):341–8.

15. Smith DK, Gardner LI, Phelps R, Hamburger ME, Carpenter C,

Klein RS, et al. Mortality rates and causes of death in a cohort of

HIV-infected and uninfected women, 1993–1999. J Urban Health.

2003;80(4):676–88.

16. Hessol NA, Kalinowski A, Benning L, Mullen J, Young M,

Palella F, et al. Mortality among participants in the Multicenter

AIDS Cohort Study and the Women’s Interagency HIV Study.

Clin Infect Dis. 2007;44(2):287–94.

17. UNAIDS. Operational plan for UNAIDS Action Framework:

addressing women, girls, gender equality and HIV; 2010. http://

www.unfpa.org/hiv/docs/unaids_operationalplan.pdf. Accessed

14 November 2011.

18. Committee on Preventive Services for Women; Institute of Medi-

cine. Clinical Preventive Services for Women: closing the gaps.

The National Academies Press. http://www.iom.edu/Reports/

2011/Clinical-Preventive-Services-for-Women-Closing-the-Gaps.

aspx. Accessed 20 November 2011.

19. Machtinger EL, Wilson TC, Haberer JE, Weiss DS. Psycholog-

ical trauma and PTSD in HIV-positive women: a meta-analysis.

AIDS Behav. 2012. [Epub ahead of print]. PMID:22249954.

20. Maman S, Campbell J, Sweat MD, Gielen AC. The intersections

of HIV and violence: directions for future research and inter-

ventions. Soc Sci Med. 2000;50(4):459–78.

21. Cohen M, Deamant C, Barkan S, Richardson J, Young M, Hol-

man S, et al. Domestic violence and childhood sexual abuse in

HIV-infected women and women at risk for HIV. Am J Public

Health. 2000;90(4):560–5.

22. El-Bassel N, Witte SS, Wada T, Gilbert L, Wallace J. Correlates

of partner violence among female street-based sex workers:

substance abuse, history of childhood abuse, and HIV risks. AIDS

Patient Care STDS. 2001;15(1):41–51.

23. Arriola KR, Louden T, Doldren MA, Fortenberry RM. A meta-

analysis of the relationship of child sexual abuse to HIV risk

behavior among women. Child Abuse Negl. 2005;29(6):725–46.

24. Plotzker RE, Metzger DS, Holmes WC. Childhood sexual and

physical abuse histories, PTSD, depression, and HIV risk out-

comes in women injection drug users: a potential mediating

pathway. Am J Addict. 2007;16(6):431–8.

25. Senn TE, Carey MP, Vanable PA, Coury-Doniger P, Urban MA.

Childhood sexual abuse and sexual risk behavior among men and

women attending a sexually transmitted disease clinic. J Consult

Clin Psychol. 2006;74(4):720–31.

26. Mugavero MJ, Pence BW, Whetten K, Leserman J, Swartz M,

Stangl D, et al. Predictors of AIDS-related morbidity and mor-

tality in a southern U.S. Cohort. AIDS Patient Care STDS.

2007;21(9):681–90.

27. Mugavero MJ, Raper JL, Reif S, Whetten K, Leserman J,

Thielman NM, et al. Overload: impact of incident stressful events

on antiretroviral medication adherence and virologic failure in a

longitudinal, multisite human immunodeficiency virus cohort

study. Psychosom Med. 2009;71(9):920–6.

28. McDonnell KA, Gielen AC, O’Campo P, Burke JG. Abuse, HIV

status and health-related quality of life among a sample of HIV

positive and HIV negative low income women. Qual Life Res.

2005;14(4):945–57.

29. Ironson G, O’Cleirigh C, Fletcher MA, Laurenceau JP, Balbin E,

Klimas N, et al. Psychosocial factors predict CD4 and viral load

change in men and women with human immunodeficiency virus

in the era of highly active antiretroviral treatment. Psychosom

Med. 2005;67(6):1013–21.

30. Leserman J, Pence BW, Whetten K, Mugavero MJ, Thielman

NM, Swartz MS, et al. Relation of lifetime trauma and depressive

symptoms to mortality in HIV. Am J Psychiatry. 2007;164(11):

1707–13.

31. Boarts JM, Buckley-Fischer BA, Armelie AP, Bogart LM,

Delahanty DL. The impact of HIV diagnosis-related vs. non-diag-

nosis related trauma on PTSD, depression, medication adherence,

and HIV disease markers. J Evid Based Soc Work. 2009;6(1):4–16.

32. Bedimo AL, Kissinger P, Bessinger R. History of sexual abuse

among HIV-infected women. Int J STD AIDS. 1997;8(5):332–5.

33. Chuang CH, Liebschutz JM, Horton NJ, Samet JH. Association of

violence victimization with inconsistent condom use in HIV-

infected persons. AIDS Behav. 2006;10(2):201–7.

34. Hogben M. The effect of sexual and physical violence on risky

sexual behavior and STDs among a cohort of HIV seropositive

women. AIDS Behav. 2001;5(4):353–61.

35. Lang DL, Salazar LF, Wingood GM, DiClemente RJ, Mikhail I.

Associations between recent gender-based violence and preg-

nancy, sexually transmitted infections, condom use practices, and

negotiation of sexual practices among HIV-positive women.

J Acquir Immune Defic Syndr. 2007;46(2):216–21.

36. Lewis CF. Post-traumatic stress disorder in HIV-positive incar-

cerated women. J Am Acad Psychiatry Law. 2005;33(4):455–64.

37. Sikkema KJ, Hansen NB, Meade CS, Kochman A, Fox AM.

Psychosocial predictors of sexual HIV transmission risk behavior

among HIV-positive adults with a sexual abuse history in child-

hood. Arch Sex Behav. 2009;38(1):121–34.

38. Lopez EJ, Jones DL, Villar-Loubet OM, Arheart KL, Weiss SM.

Violence, coping, and consistent medication adherence in HIV-

positive couples. AIDS Educ Prev. 2010;22(1):61–8.

39. Delahanty DL, Bogart LM, Figler JL. Posttraumatic stress disorder

symptoms, salivary cortisol, medication adherence, and CD4 levels

in HIV-positive individuals. AIDS Care. 2004;16(2):247–60.

40. Keuroghlian AS, Kamen CS, Neri E, Lee S, Liu R, Gore-Felton C.

Trauma, dissociation, and antiretroviral adherence among persons

living with HIV/AIDS. J Psychiatr Res. 2011;45(7):942–8.

41. Boarts JM, Sledjeski EM, Bogart LM, Delahanty DL. The dif-

ferential impact of PTSD and depression on HIV disease markers

and adherence to HAART in people living with HIV. AIDS

Behav. 2006;10(3):253–61.

42. Cohen MA, Alfonso CA, Hoffman RG, Milau V, Carrera G. The

impact of PTSD on treatment adherence in persons with HIV

infection. Gen Hosp Psychiatry. 2001;23(5):294–6.

43. Safren SA, Gershuny BS, Hendriksen E. Symptoms of posttrau-

matic stress and death anxiety in persons with HIV and medication

adherence difficulties. AIDS Patient Care STDS. 2003;17(12):

657–64.

44. Whetten K, Reif S, Whetten R, Murphy-McMillan LK. Trauma,

mental health, distrust, and stigma among HIV-positive persons:

implications for effective care. Psychosom Med. 2008;70(5):

531–8.

45. Meade CS, Hansen NB, Kochman A, Sikkema KJ. Utilization of

medical treatments and adherence to antiretroviral therapy among

HIV-positive adults with histories of childhood sexual abuse.

AIDS Patient Care STDS. 2009;23(4):259–66.

46. Brief DJ, Bollinger AR, Vielhauer MJ, Berger-Greenstein JA,

Morgan EE, Brady SM, et al. Understanding the interface of HIV,

trauma, post-traumatic stress disorder, and substance use and its

implications for health outcomes. AIDS Care. 2004;16(Suppl 1):

S97–120.

AIDS Behav (2012) 16:2160–2170 2169

123

http://www.unfpa.org/hiv/docs/unaids_operationalplan.pdf
http://www.unfpa.org/hiv/docs/unaids_operationalplan.pdf
http://www.iom.edu/Reports/2011/Clinical-Preventive-Services-for-Women-Closing-the-Gaps.aspx
http://www.iom.edu/Reports/2011/Clinical-Preventive-Services-for-Women-Closing-the-Gaps.aspx
http://www.iom.edu/Reports/2011/Clinical-Preventive-Services-for-Women-Closing-the-Gaps.aspx


47. Vranceanu AM, Safren SA, Lu M, Coady WM, Skolnik PR,

Rogers WH, et al. The relationship of post-traumatic stress dis-

order and depression to antiretroviral medication adherence in

persons with HIV. AIDS Patient Care STDS. 2008;22(4):313–21.

48. Sledjeski EM, Delahanty DL, Bogart LM. Incidence and impact

of posttraumatic stress disorder and comorbid depression on

adherence to HAART and CD4? counts in people living with

HIV. AIDS Patient Care STDS. 2005;19(11):728–36.

49. Rogers ES, Chamberlin J, Ellison ML, Crean T. A consumer-

constructed scale to measure empowerment among users of

mental health services. Psychiatr Serv. 1997;48(8):1042–7.

50. California Health Interview Survey. Survey design and methods.

Los Angeles: UCLA Center for Health Policy Research.

http://www.chis.ucla.edu/methods.html. Accessed 20 November

2011.

51. Amico KR, Fisher WA, Cornman DH, Shuper PA, Redding CG,

Konkle-Parker DJ, et al. Visual analog scale of ART adherence:

association with 3-day self-report and adherence barriers.

J Acquir Immune Defic Syndr. 2006;42(4):455–9.

52. Rosenblum M, Deeks SG, van der Laan M, Bangsberg DR. The

risk of virologic failure decreases with duration of HIV sup-

pression, at greater than 50% adherence to antiretroviral therapy.

PLoS One. 2009;4(9):e7196.

53. Maggiolo F, Airoldi M, Kleinloog HD, Callegaro A, Ravasio V,

Arici C, et al. Effect of adherence to HAART on virologic outcome

and on the selection of resistance-conferring mutations in NNRTI-

or PI-treated patients. HIV Clin Trials. 2007;8(5):282–92.

54. Jansen HAFM, Watts C, Ellsberg M, Heise L. Garcia Moreno C.

Interviewer training in the WHO multi-country study on women’s

health and domestic violence. Violence Against Women. 2004;10:

831–49.

55. World Health Organization. Putting women first: ethical and safety

recommendations for research on domestic violence against

women (WHO/FCH/GWH/01.1). Geneva: Author; 2001. http://

www.who.int/gender/violence/womenfirtseng.pdf. Accessed 20

November 2011.

56. Leserman J, Petitto JM, Golden RN, Gaynes BN, Gu H, Perkins

DO, et al. Impact of stressful life events, depression, social

support, coping, and cortisol on progression to AIDS. Am J

Psychiatry. 2000;157(8):1221–8.

57. Ressler KJ, Mercer KB, Bradley B, Jovanovic T, Mahan A,

Kerley K, et al. Post-traumatic stress disorder is associated with

PACAP and the PAC1 receptor. Nature. 2011;470(7335):492–7.

58. Cohen MH, Cook JA, Grey D, Young M, Hanau LH, Tien P,

et al. Medically eligible women who do not use HAART: the

importance of abuse, drug use, and race. Am J Public Health.

2004;94(7):1147–51.

59. McNutt LA, van Ryn M, Clark C, Fraiser I. Partner violence and

medical encounters: African-American women’s perspectives.

Am J Prev Med. 2000;19(4):264–9.

60. Vyavaharkar M, Moneyham L, Tavakoli A, Phillips KD, Mur-

daugh C, Jackson K, et al. Social support, coping, and medication

adherence among HIV-positive women with depression living in

rural areas of the southeastern United States. AIDS Patient Care

STDS. 2007;21(9):667–80.

61. Murphy DA, Greenwell L, Hoffman D. Factors associated with

antiretroviral adherence among HIV-infected women with chil-

dren. Women Health. 2002;36(1):97–111.

62. Bandura A. Social foundations of thought and action: a social

cognitive theory. Englewood Cliffs: Prentice-Hall; 1986.

63. Theory at a glance: a guide for health promotion practice. 2nd ed.

U.S. Department of Health and Social Services, National Insti-

tutes of Health; 2005. http://www.cancer.gov/cancertopics/

cancerlibrary/theory.pdf.

64. Bartholomew LK, Mullen PD. Five roles for using theory and

evidence in the design and testing of behavior change interven-

tions. J Public Health Dent. 2011;71(Suppl 1):S20–33.

65. Farley M, Barkan H. Prostitution, violence, and posttraumatic

stress disorder. Women Health. 1998;27(3):37–49.

66. Hutton HE, Treisman GJ, Hunt WR, Fishman M, Kendig N,

Swetz A, et al. HIV risk behaviors and their relationship to

posttraumatic stress disorder among women prisoners. Psychiatr

Serv. 2001;52(4):508–13.

67. Wagner GJ, Rabkin JG. Measuring medication adherence: are

missed doses reported more accurately then perfect adherence?

AIDS Care. 2000;12(4):405–8.

68. Sikkema KJ, Wilson PA, Hansen NB, Kochman A, Neufeld S,

Ghebremichael MS, et al. Effects of a coping intervention on

transmission risk behavior among people living with HIV/AIDS

and a history of childhood sexual abuse. J Acquir Immune Defic

Syndr. 2008;47(4):506–13.

69. Sikkema KJ, Hansen NB, Kochman A, Tarakeshwar N, Neufeld

S, Meade CS, et al. Outcomes from a group intervention for

coping with HIV/AIDS and childhood sexual abuse: reductions in

traumatic stress. AIDS Behav. 2007;11(1):49–60.

70. Hien DA, Campbell AN, Killeen T, Hu MC, Hansen C, Jiang H,

et al. The impact of trauma-focused group therapy upon HIV

sexual risk behaviors in the NIDA clinical trials network ‘‘women

and trauma’’ multi-site study. AIDS Behav. 2010;14(2):421–30.

2170 AIDS Behav (2012) 16:2160–2170

123

http://www.chis.ucla.edu/methods.html
http://www.who.int/gender/violence/womenfirtseng.pdf
http://www.who.int/gender/violence/womenfirtseng.pdf
http://www.cancer.gov/cancertopics/cancerlibrary/theory.pdf
http://www.cancer.gov/cancertopics/cancerlibrary/theory.pdf

	Recent Trauma is Associated with Antiretroviral Failure and HIV Transmission Risk Behavior Among HIV-Positive Women and Female-Identified Transgenders
	Abstract
	Resumen
	Background
	Methods
	Recruitment
	Survey Instrument and Measures
	Independent and Dependent Variables
	Statistical Analysis

	Results
	Socio-Economic, Health-Related, and Behavioral Characteristics
	Correlates of ART Failure, ART Adherence, and Transmission Risk Behavior
	Comparison of Biological and Transgender Women

	Discussion
	Conclusion
	Acknowledgments
	References


