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Abstract Women experiencing homelessness are at height-
ened risk for HIV, yet risk reduction interventions specifically
designed for this population are lacking. This study reports on
a pilot efficacy trial of a brief evidence-based intervention,
Sister To Sister (STS), that we specifically adapted for home-
less women in the temporary/emergency settings where they
typically seek services. Seventy-nine women, recruited from
three service sites in Los Angeles County, were assigned to the
40-min adapted STS intervention or an information-only con-
trol group. At 30-day follow-up, intervention participants re-
ported significantly greater condom use, intentions to use con-
doms, and sexual impulse control (as well as marginally
higher positive condom beliefs and condom self-efficacy)
compared to control participants. Results provide preliminary
evidence that HIV risk reduction can be achieved for homeless
women through a brief skill-based intervention. A randomized
controlled trial employing a longer follow-up period to mon-
itor outcomes will be necessary to determine efficacy of the
adapted intervention.
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Introduction

Eighty-four percent of new HIV infections among women in
the USA are attributable to unprotected heterosexual inter-
course (Centers for Disease Control [CDC] 2014a, b). Other
than complete abstinence, correct and consistent condom use
remains the most effective means of preventing the sexual
transmission of HIV to women (DiClemente et al. 2008); thus,
sexual risk reduction remains a priority in reducing incidence
of HIV as well as other sexually transmitted infections (STIs)
(US Department of Health and Human Services 2010). HIV
disproportionately impacts persons who are poor. In a recent
study involving 23 US cities, poverty level and homelessness
emerged as significant predictors of HIV prevalence (Dennin
and DiNenno 2014).

Homeless women face health risks including HIVand drug
use (Caton et al. 2013; Cederbaum et al. 2013; Wenzel et al.
2004). Homeless women are more likely to engage in sexual
risk behaviors and are at greater risk of contracting HIV than
poor, housed women (Caton et al. 2013; Riley et al. 2007), and
more likely to have multiple partners and less likely to use
condoms with casual partners (German and Latkin 2012;
Wenzel et al. 2004).

Behavioral HIV Risk Reduction Intervention is Effective

A meta-analytic synthesis of behavioral intervention studies
highlights the long-term effectiveness of interventions for in-
creasing condom use and subsequently reducing incidence of
HIVand other STIs, especially of those tailored for and deliv-
ered to women (Scott-Sheldon et al. 2011). Program charac-
teristics associated with effective HIV sexual risk reduction
for women include gender specificity, skill-building demon-
strations and exercises, and sufficient program intensity (i.e.
multiple sessions; Campbell et al. 2011). Woman-focused
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HIV interventions have also been effective in reducing sub-
stance use, specifically crack use (Wechsberg et al. 2004).
Gender specificity and skill-building components may be de-
sirable and relevant for homeless women, but multiple
session-interventions may be challenging for women who
are transient.

Behavioral HIV Risk Reduction for Homeless Women

Although behavioral interventions have been found to reduce
HIV risk among vulnerable populations such as Black women
(Crepaz et al. 2009; Scott-Sheldon et al. 2011), no HIV risk
reduction intervention has focused specifically on unique
needs of women experiencing homelessness and the attendant
challenges of transiency, pre-occupation with satisfying sub-
sistence needs, limited access to health service providers,
higher rates of drug use, and health risks (Thomas et al.
2006). The Diffusion of Effective Behavioral Interventions
(DEBI) initiative (CDC 2009) has been the major means
through which the CDC has attempted to disseminate inter-
ventions to affected communities across the USA. None of
these interventions, however, is specifically designed for
homeless women and, to the best of our knowledge, existing
interventions have not been adapted for this population and
translated into routine practice in settings frequented by these
women.

Interventions may need to be modified and adapted for dif-
ferent populations and settings to maximize effectiveness
(Barrera et al. 2013; Cederbaum et al. 2014). Consideration
must be given to delivering HIV prevention services in non-
traditional settings frequented by homeless women. Implemen-
tation of evidence-based interventions in community settings is
also affected by providers’ resource capabilities and limitations
and the match between researcher and provider preferences
(Cunningham and Card 2014). Both the target population
and providers should be involved in selection of an interven-
tion and adaptation to ensure relevance, feasibility, and sustain-
ability (Durlak and DuPre 2008; McKleroy et al. 2006).

Adaptation of Sister to Sister for Homeless Women

As reported elsewhere (Cederbaum et al. 2014), using the
CDC MAP (McKleroy et al. 2006) and ADAPT-ITT
(Wingood and DiClemente 2008) models for adapting HIV
prevention EBIs for new target populations and settings, we
collaboratively and systematically engaged service providers
and homeless women in selecting and adapting an EBI avail-
able through DEBI. The EBI selected for adaption was Sister
To Sister, a brief, one-on-one skill-based HIV/STI risk reduc-
tion intervention (Jemmott et al. 2007; O’Leary et al. 2008).
The intervention was designed to increase condom negotia-
tion and condom use with sex partners and to enhance
women’s understanding of their risk, as well as influence their

beliefs, motivation, and self-efficacy in making behavioral
changes (Jemmott et al. 2007). The intervention was demon-
strated to be efficacious in increasing condom use for women
through 12-month follow-up, relative to a brief information-
only condition, and 200-min group interventions that were
either information-only or skill-based (Jemmott et al. 2007).
One highlighted advantage of Sister To Sister was brevity, an
advantageous characteristic for a transitory population receiv-
ing intermittent and largely subsistence services at shelters and
drop-in centers (Cederbaum et al. 2014).

Sister To Sister is grounded in health behavior theories
(Ajzen and Fishbein 2005; Jemmott et al. 2008). Specifically,
in terms of social cognitive theory (McAliser et al. 2008),
attitudinal changes or proximal outcomes of an intervention
are posited to explain behavioral changes achieved through
the intervention. Self-efficacy in condom use (i.e., putting a
condom on a partner, persuading a partner to use a condom) is
considered an important path through which Sister To Sister
accomplishes behavioral change from a social cognitive per-
spective, and was the most important mediator explaining the
effect of Sister To Sister on condom use (O’Leary et al. 2008).
Given that homeless women are particularly affected by sub-
stance use, efficacy in negotiating condom use under the in-
fluence may be valuable. In accordance with health behavior
theories, specifically the theory of reasoned action (Ajzen
et al. 2007), intention to use condoms has been a consistent
predictor of use (Crosby et al. 2013; Webb and Sheeran 2006)
and is reflected in Sister To Sister (Jemmott et al. 2008). Sex-
ual impulse control and hedonistic beliefs about condoms
have also been investigated as attitudinal mechanisms through
which Sister To Sister may affect behavioral change in con-
dom use (O’Leary et al. 2008). Because theory-based mecha-
nisms of change guide the specific activities of interventions
(Jemmott et al. 2008), these elements were preserved in our
adaptation.

Present Study

The present study reports on results of a pilot efficacy trial of
the adapted Sister To Sister intervention for homeless women.
Women participating in the intervention were hypothesized to
engage in more condom use relative to women in an
information-only control condition during a 30-day follow-
up period. We also hypothesized that women participating in
the intervention would report greater self-efficacy regarding
condom use, more favorable beliefs about condoms, greater
sexual impulse control, and greater intentions to use condoms
compared to women in the information-only control condi-
tion. We also report on the feasibility and acceptability of
the adapted intervention. To our knowledge, this is the first
test of the efficacy of an HIV/STI risk reduction intervention
that has been adapted for women experiencing homelessness.
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Methods

Study Design

We pilot tested the adapted HIV risk reduction intervention in
three organizations that provide temporary (emergency) shel-
ter, drop-in, and meal services to homeless women in Los
Angeles County between February 2014 and May 2014. Sites
were located in South Los Angeles, downtown Los Angeles,
and Pasadena, thus providing reasonable generalizability of
findings for this small pilot test. Although the randomized
controlled trial is the gold standard in achieving internal va-
lidity and causal inference regarding treatment effects, we
determined that a quasi-experimental design was the most
feasible approach for this pilot study due to limitations in
project staffing and initial concerns about contamination
across study conditions in an individually randomized trial.
In this design, both the intervention and control conditions
were offered in each of the three sites. We first recruited par-
ticipants for the control condition at each of the three sites.
Once enrollment for the control condition was completed, and
after a 30-day Bclean out^ period to allow for client turnover,
we recruited participants for the intervention condition at each
site. Any given participant, therefore, was Bassigned^ to either
the comparison or intervention condition by virtue of where
and when she happened to be seeking services.

Participants and Procedures

Eligibility criteria for the study were as follows: (1) age 18 or
older, (2) having had either vaginal or anal sex with a man in
the past 30 days, (3) having had any unprotected sex (i.e.,
without a condom) in the past 30 days, (4) an expectation of
having sex with a man at least once in the next 30 days, and (5)
English speaking ability. Eligibility screening was completed
with a total of 121 women. The major reason for ineligibility
and thus exclusion from the study was not having had sex with
a man in the past 30 days (N=27; 22.3 %).

Participants were 79 women (N=40 in intervention; N=39
in control) who were determined to be eligible, consented to
participate, and completed the baseline (pre-test) interview.
Women were recruited on a voluntary basis. In coordination
with staff at each site, the study team determined days and
times during which study team members would visit the site
to recruit and screen women for eligibility. One day prior to
the appointed day of the study at each site, study staff posted a
descriptive flyer about the study and a sign-up sheet. Upon
arrival the next day, study staff took the sign-up sheet, an-
nounced their presence, and began screening in the order in-
dicated on the sign-up sheet. Screening, consent, baseline sur-
vey, and intervention or control activities all occurred on the
same day. Screening, consent, and surveys were administered

by different study team members than those who served as
intervention facilitators.

All activities involving participants, starting with eligibility
screening and through the 30-day follow-up survey, were con-
ducted one-on-one with a study team member. After adminis-
tering the paper-and-pencil survey, a study member assisted
each woman in completing a Bcontact and locator form^ to
assist the team in contacting the woman for the 30-day follow-
up survey. Women were paid US$30 for participation in the
baseline survey and were then escorted to a private space
where a trained facilitator completed the intervention or con-
trol condition protocol. Finally, each woman was provided
with a packet of information including a follow-up reminder
card with a study coordinator’s phone number, male and fe-
male condoms, a one-page HIV information sheet, and a two-
page resource guide containing information on local services
(HIV testing, condom distribution, substance use treatment,
needle exchanges, and intimate partner violence service orga-
nizations). Approximately 3 weeks from date of baseline, a
study member attempted to contact the woman to schedule the
follow-up survey. The majority of follow-up surveys were
conducted at the site at which the baseline was conducted;
other sites included nearby coffee shops and homeless service
agencies. Women were paid US$35 for participation in the
follow-up survey. Trained study staff conducted all study ac-
tivities. All procedures were approved by the University of
Southern California and RAND Corporation institutional re-
view boards. A Certificate of Confidentiality was obtained.

A CONSORT diagram is provided in Fig. 1. A total of 79
women out of 81 eligible completed the baseline interview,
with 1 woman in each of the two study arms unable to com-
plete the baseline due to cognitive impairment. Retention at
30 days post-baseline was 84.6 % (N=33) in the control con-
dition and 77.5 % (N=31) in the intervention condition; an
overall 30-day retention rate and follow-up survey completion
rate of 79 % (N=64). The primary reason for attrition in both
conditions was the inability to contact women for follow-up
despite our efforts to collect detailed contact and locator infor-
mation from all women at baseline.

Study Conditions

Control Condition The control condition was an
information-only condition. Women who participated in the
control condition received a 10-min, one-on-one intervention
in which the facilitator provided the participant with a two-
page resource guide that included information on where to
access (1) free condoms, (2) free HIV testing, (3) substance
use treatment services, (4) needle exchanges, (5) domestic
violence services, and (6) HIV education/prevention hotlines.
Women were also provided with an information sheet on how
HIV is transmitted and ways to prevent acquiring HIV. A
standardized script was used to guide the facilitator’s
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presentation and description of the resource guide and HIV
information sheet. For example, the facilitator was instructed
to open the resource guide and point out the kinds of services
available and of potential interest for use to women. In
reviewing the HIV information sheet, the facilitator named
some of the ways in which HIV could be transmitted (e.g.,
unprotected sex), and some of the ways in which HIV trans-
mission could be prevented (e.g., use of condoms). Last,
women were provided with male and female condoms and a
reminder card for the follow-up survey.

Intervention Condition As detailed elsewhere (Cederbaum
et al. 2014), the study team used structured techniques (i.e.,
focus groups, consensus groups, and interviews) to engage
homeless women and service providers in the selection and
adaptation of Sister To Sister, an evidence-based, woman-
specific intervention from the Center for Disease Control’s
DEBI website. Intervention facilitators were trained on the
original Sister To Sister curriculum by master trainers; these
trainers also provided advice and input on integrating and
implementing adaptations to the established curriculum.

Sister To Sister is a brief, one-on-one skill-based HIV/STI
risk reduction intervention originally designed for sexually

active Black women to be delivered in health care settings
(e.g., STI clinics) by nurses, health educators, or social
workers (Jemmott et al. 2007). The intervention was designed
to increase skills in condom use and negotiating condom use
with sex partners, and to enhance women’s understanding of
their risk, as well as their beliefs, motivations, and confidence
in making behavioral changes (Jemmott et al. 2007).Materials
and activities include an informational brochure, video clips,
condom use demonstration, condom application practice op-
portunity with an anatomical model, and role plays (Jemmott
et al. 2007).

In the current study, women who participated in the inter-
vention engaged in a 40-min, one-on-one adapted version of
Sister To Sister (Jemmott et al. 2007). Adaptations were based
on interaction and feedback received from homeless women
and providers (Cederbaum et al. 2014). We made no changes
to the original theory-driven core elements; for example, we
retained building confidence and behavioral skills in male
condom use and in negotiating condom use.

Major modifications to Sister To Sister that we had made in
collaboration with homeless women and providers included
the following: (1) addition of female condom discussion, vid-
eo clip, demonstration, and skill-building opportunity using

* No sexual activity within the past 30 days

** No intention of having sexual activity within the next 30 days

Assessed for Eligibility (n = 121)

Excluded

No sexual activity* and intention**: 6
No sexual activity*: 21

No intention**: 4
Always uses a condom: 9

Eligible (n = 81)

Enrolled (n = 81)

Allocated to Intervention: 41

Baseline: n = 40

Could not complete 
due to cognitive impairment: 1

Follow-up: n = 31 (77.5%)

Could not be contacted: 6
Scheduled follow-up but no show: 1

Moved out of area: 2

Analyzed: 40 

Allocated to Control: 40

Baseline: n =39

Could not complete 
due to cognitive impairment: 1

Follow-up: n = 33 (84.62%)

Could not be contacted: 6 

Analyzed: 39 

Fig. 1 CONSORT diagram. *No
sexual activity within the past
30 days**No intention of having
sexual activity within the next
30 days
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an anatomical model; (2) emphasis on woman’s safety
throughout the curriculum (e.g., BYou are the best person to
judge your own situation, and your physical safety should be
the first priority. It is not a personal failure if you cannot use
condoms when facing a serious risk to your personal safety^)
and inclusion of information on resources (e.g., hotlines) for
women experiencing intimate partner violence; (3) inclusion
of information on substance use and sexual risk (in addition to
IDU), including information on substance use treatment re-
sources in Los Angeles; (4) updating and tailoring of informa-
tion on HIV statistics to the Los Angeles area, and including
information on HIV testing resources in Los Angeles; and (5)
inclusion of information on locations to access free male and
female condoms in Los Angeles. The curriculum was also
thoroughly edited, for example, to remove references to the
clinic setting as the site of intervention delivery, and to ensure
that words and sentences were accessible and respectful of
women experiencing homelessness.

Finally, we provided the following: (1) a separate resource
guide inclusive of services available at no-cost or low-cost to
women experiencing homelessness in Los Angeles (e.g., sub-
stance use treatment, condoms, HIV testing); (2) an informa-
tion sheet regarding HIV transmission and protection; (3)
male and female condoms; and (4) a reminder card for the
follow-up survey.

Measures

Participants in the intervention and control conditions com-
pleted structured baseline and 30-day follow-up surveys ad-
ministered by study staff. Each survey was 30 min in length.
Participants in the intervention condition additionally com-
pleted a post-intervention feedback questionnaire as ameasure
of feasibility and acceptability of the intervention.

Demographic and Background Characteristics at Baseline

These included questions used in previous studies involving
homeless women (Kennedy et al. 2010). Demographics in-
cluded age, race\ and ethnicity, education (highest year or
grade in school), current marital status, employment status,
and past 30-day income. We additionally asked how much
time women had spent homeless in the past 6 months and
whether women had ever previously attended an HIVor AIDS
education program.

Behavioral Outcomes

Outcomes included proportion of vaginal or anal sex acts in
the past 30 days in which a male or female condom was used,
and whether a male or female condom was used the last time
women had vaginal or anal sex in the past 30 days (Jemmott
et al. 2007; O’Leary et al. 2008). Condom use was self-

reported. The first outcome was derived from three items
referencing the past 30 days: (1) how many times the woman
had vaginal or anal sex, (2) how many times a male condom
was used when she had sex, and (3) how many times a female
condom was used. Proportion was calculated by dividing
number of times a condom was used (male + female) by num-
ber of times one had sex.

Attitudinal Outcomes

Condom self-efficacy was assessed with the 15-item Condom
Self-Efficacy Scale (CUSES) (Barkley and Burns 2000),
which includes efficacy in the mechanics of putting on a con-
dom (e.g., Bconfident in my ability to put on a condom^), in
the face of partner disapproval (e.g., Bfeel afraid that he would
reject me^ (reversed)), in persuading a partner to use a con-
dom (e.g., Bconfident in my ability to suggest using a
condom^), and in using a condom while under the influence
of substances (e.g., Bconfident that I could stop to put a con-
dom on my partner^). The 5-point Likert scale ranges from
strongly disagree to strongly agree. Scale scores could range
from 15 to 75 in the overall measure (α=.90).

Condom beliefs were measured with Bogart and
Thorburn’s 8-item scale (Bogart and Thorburn 2005) includ-
ing questions related to hedonistic beliefs (e.g., Bcondoms ruin
sex,^ Bcondoms are too much trouble^). The 4-point Likert
scale ranges from Bstrongly disagree^ to Bstrongly agree,^
with scores ranging from 8 to 40 (α=.81).

Intentions to use condomswas measured with a single item
(1=Bnot at all likely^ to 7=Bextremely likely^): BIn the next
6 months, how likely is it that you will use a condom every
time you have vaginal or anal sex with your partner?^

Sexual impulse control was measured with a single item
(1=Bstrongly disagree^ to 4=Bstrongly agree^) to understand
women’s willingness to refuse sex if a condom is not at hand:
BIf a condom is not handy, I will have sex anyway^ (Wingood
and Diclemente 1998).

Feasibility and Acceptability

Stakeholder input is necessary to ensure feasibility and accept-
ability of an intervention (McKleroy et al. 2006). Final pro-
gram content was informed by feedback obtained during the
adaptation process through focus groups, consensus groups,
and interviews with homeless women and service providers
(Cederbaum et al. 2014). In the pilot efficacy trial reported
here, we obtained feedback from women in the intervention
condition through a one-page, anonymous self-administered
form that women completed in privacy immediately after the
intervention and returned in a sealed envelope upon departing.
We sought to understand women’s acceptance of the program
and facilitator, and to understand the extent to which they
perceived that facilitators discussed all content. Women
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responded to eight items inquiring about the program on a
scale ranging from Bstrongly agree^ to Bstrongly disagree.^
Items included, BThe counselor was respectful of me,^ BThe
programmademe feel more able to protect myself fromHIV,^
and BI would recommend this program to a friend.^ Women
also responded to 12 Byes/no^ items to indicate whether the
counselor had addressed fundamental aspects of the program,
including, Bshowed me how to put on a male condom,^ and
Bgave me the opportunity to practice putting on a male
condom.^

Analyses

Analyses were focused on understanding the effect of the
adapted Sister To Sister intervention on behavioral outcomes
(i.e., proportion of times a condom was used during sex, con-
dom use at last sex) and attitudinal outcomes (i.e., self-effica-
cy, condom beliefs, condom use intentions, sexual impulse
control). Because of the small sample, we did not test the
attitudinal outcomes as mediators of associations between
the intervention and behavioral outcomes.

We first examined baseline differences between interven-
tion and control conditions on demographic, background, and
outcome variables. We then conducted bivariate analyses (t
test or linear regression) to examine the association of each
demographic and background characteristic at baseline with
(1) each of the outcome variables at 30-day follow-up, and (2)
study condition. Results of these two sets of analyses in-
formed selection of covariates entered into multivariate re-
gression models to test the effect of the intervention on each
outcome measured at follow-up, controlling for the same out-
come variable at baseline. Additionally, we included three
variables in each model regardless of their association with
study condition or outcomes: age, race/ethnicity (coded as
Black or other), and a dummy variable to represent study site.
We used logistic regression to model intervention effects on
condom use at last intercourse; for the outcomes, we used
linear regression. As p value correction is a matter of debate
(Miles and Banyard 2007; Perneger 1998), we did not correct
for multiple testing. Bonferroni correction alters p values and
power in ways dependent on number of tests performed, is
highly conservative, and may lead to a high rate of false neg-
atives (Miles and Banyard 2007; Perneger 1998). The under-
lying assumption for applying Bonferroni correction on mul-
tiple comparison is that all null hypotheses are true, which is
rare in intervention or psychological studies (Perneger 1998;
Gelman et al. 2012). For a pilot evaluation such as the current
study, it is important to reduce the probability of missing real
differences (i.e., making a type II error). To understand poten-
tial bias due to attrition, we tested for differences at baseline
between study participants who completed the 30-day follow-
up and those who did not. Feasibility and acceptability

analyses consisted of simple descriptive tabulations of re-
sponses to the participant feedback form.

Results

Descriptives As shown in Table 1, the majority of women
who completed the baseline survey identified as African-
American or Black (57.0 %). Few women (6 %) were current-
ly married. Mean monthly income was limited (US$517) and
only 15.2 % had been employed part-time or full-time in the
past 6 months. Sixty-two percent of all women had been
homeless at least three of the past 6 months. Overall, 40 %
of women reported previous participation in an HIVor AIDS
education program.

In terms of baseline differences between participants in the
intervention and control conditions, women in the interven-
tion condition were less likely to have reported previous par-
ticipation in an HIVor AIDS education program than women
in the control condition (27.5 vs. 53.8 %, p=.02). Participants
also differed on several outcomes measured at baseline. In
terms of behavioral outcomes, women in the comparison con-
dition were more likely to have self-reported use of condoms
(male or female) at last sex (38.5 vs. 15.4 %, p=.02). Mean
self-efficacy scores were greater among women in the control
group than among women in the intervention group (49.0 vs.
38.4; p=.001). Women in the control group also reported
more positive condom beliefs (mean 22.9 vs. mean 19.5;
p=.02) and greater mean intention to use condoms (3.8 vs.
2.7, p=.02) than women in the intervention group. There were
no significant differences at baseline in behavioral or attitudi-
nal outcomes or in demographic and background characteris-
tics between participants who completed the follow-up survey
and those who did not.

MultivariateMultivariate regressionmodels included the fol-
lowing independent variables to predict attitudinal and behav-
ioral outcomes: intervention vs. control condition, the corre-
sponding outcome measured at baseline, age, race/ethnicity
(Black vs. other), income, employment, education, homeless
at least three of the past 6 months, previous HIV education,
and study site. Results of models are depicted in Table 2.

Behavioral Outcomes At follow-up, the proportion of times
women had protected vaginal or anal sex was significantly
and positively associated with women’s participation in the
intervention (b=.21, SE=.10, t=2.16, p=.036). Women who
participated in the intervention were also significantly more
likely to have self-reported either male or female condom use
at last sex, such that a woman who participated in the inter-
vention had four times the odds of having used a condom in
the past 30 days than a woman in the control condition (OR=
4.28, 95 % CI=1.07, 17.16, p=.04).
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Attitudinal Outcomes Among the attitudinal variables, par-
ticipants in the intervention expressed significantly greater
intentions to use condoms at follow-up, relative to those in

the comparison condition (b=1.53, SE=.55, t=2.78, p=.008).
The intervention effect was also significant for sexual impulse
control, such that women who participated in the intervention

Table 1 Sample characteristics at baseline: intervention and control groups

Total participants (N=79) Intervention group (N=40) Control group (N=39) p value

% Mean (SD) % Mean (SD) % Mean (SD)

Background characteristics

Age 45.06 (11.69) 45.43 (11.99) 44.69 (11.52) .78

Race/ethnicity .41

White 12.66 15.00 10.26

Black 56.96 55.00 58.97

Hispanic 13.92 7.50 20.51

Asian 3.80 5.00 2.56

Others/multi-racial 12.66 17.50 7.69

Education 12.00 (2.66) 12.00 (1.97) 1.00

Married 6.33 5.00 7.69 .30

Employed 15.19 20.00 10.26 .23

Monthly income 517.41 (356.13) 550.05 (337.30) 483.92 (375.88) .41

Homelessness, past 6 months 62.03 62.5 61.54 .75

Previous HIVeducation 40.51 27.50 53.85 .017

Attitudinal outcomes

Condom self-efficacy 43.62 (11.54) 38.38 (12.16) 49.00 (7.94) .001

Condom beliefs 21.24 (5.99) 19.65 (6.35) 22.87 (5.19) .016

Intention to use condoms 3.27 (2.14) 2.73 (1.96) 3.82 (2.20) .020

Sexual impulse control 1.84 (1.02) 1.75 (1.01) 1.92 (1.04) .450

Behavioral outcomes

Proportion of protected sexual events, past month 0.22 (0.31) 0.17 (0.24) 0.30 (0.44) .110

Condom use during last sexual event, past month 26.92 15.38 38.46 .020

Table 2 Multivariate regression results

Condom use
intention

Sexual impulse
control

Condom beliefs Condom self-efficacy Proportion of condom
use

b (SE) t b (SE) t b (SE) t b (SE) t b (SE) t

Age .00 (.02) .05 −.01 (.01) −1.24 .07 (.07) 1.03 .144 (.093) 1.55 −.00 (.00) −.80
Black −.09 (.57) −.16 .67 (.28) 2.39* −.98 (1.55) −.64 2.61 (2.16) 1.21 −.19 (.10) −1.83
Income .00 (.00) 1.15 .00 (.00) 1.64 .00 (.00) .34 .00 (.00) .28 .00 (.00) 2.89**

Employment .49 (.77) .64 −.32 (.37) −.86 −.03 (2.21) −.02 6.55 (3.28) 1.99* −.11 (.14) −.80
Education .19 (.14) 1.35 −.07 (.07) −.94 .54 (.39) 1.40 1.76 (.55) 3.22** .01 (.03) .31

Homeless 3 of past 6 months −.48 (.53) −.89 −.52 (.26) −1.99* .33 (1.47) .22 −1.90 (2.06) −.92 −.01 (.10) −.12
Previous HIVeducation .36 (.53) .67 −.16 (.27) −.61 .98 (1.48) .66 .04 (2.14) .02 .01 (.10) .08

Site

2 −.76 (.67) −1.12 −.26 (.32) −.81 1.08 (1.78) .61 .60 (2.39) .25 −.04 (.11) −.35
3 −.68 (.87) −.78 .55 (.44) 1.26 .49 (2.38) .21 .11 (3.17) .03 −.15 (.15) −.99

Intervention 1.53 (.55) 2.78** .60 (.26) 2.31* 2.50 (1.49) 1.68 3.88 (2.20) 1.76 .21 (.10) 2.16*

Baseline .38 (.14) 2.71** .64 (.15) 4.39*** .50 (.15) 3.37*** .63 (.13) 4.71*** .84 (.15) 5.74**

Baseline refers to baseline score of each outcome

*p<.05; **p<.01; ***p<.001; p<.10
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expressed greater control at follow-up than women in the
comparison condition (b=.60, SE=.26, t=2.31, p=.025).
Among intervention participants, more positive condom be-
liefs (b=2.50, SE=1.49, t=1.68, p=.098) and greater overall
condom self-efficacy (b=3.88, SE=2.20, t=1.76, p=.084)
trended towards significance in the expected direction at fol-
low-up.

Feasibility and Acceptability

Participant Feedback Among 37 of 39 women who com-
pleted the feedback form, all women indicated either
strong agreement (N=33; 89.2 % of 37) or agreement
(N=4; 10.8 % of 37) with each of the eight items that
reflected satisfaction and acceptance of the intervention.
Two women did not complete the form due to their time
constraints. Regarding the 12 Byes/no^ items that indicated
whether the facilitators addressed fundamental aspects of
the program, all women (N=37; 100 %) expressed agree-
ment that the counselor had addressed 10 of the 12 funda-
mental aspects. Nearly all women (N=34; 91.9 %) indicat-
ed that the counselor had addressed the other two aspects
(i.e., presented statistics on HIV in the Los Angeles area,
discussed reducing HIV risk when using injection drugs).

Discussion

Results from this pilot efficacy trial of an adapted Sister To
Sister intervention for homeless women are encouraging.
Consistent with health behavior theories which posit that be-
havioral changes are likely to occur when attitudes are influ-
enced and skills are enhanced (Ajzen and Fishbein 2005), we
expected that participants in the intervention condition would
show more positive change in condom use attitudes and be-
liefs and related behaviors over a 30-day period compared to
participants in the information-only condition (Jemmott et al.
2008). Our hypothesis was confirmed in that we detected sta-
tistically significant differences between the intervention and
control conditions in both the proportion of protected sex acts
during the follow-up period, as well as whether a condomwas
used the last time women had sexual intercourse.

Our expectations regarding attitudinal change were also
confirmed, in that intervention participants showed signifi-
cantly greater positive change in condom use intentions and
sexual impulse control over time compared to control group
participants. Intention to engage in a behavior, in this case
condom use, is central to the theory of reasoned action
(Fishbein and Ajzen 2010) and has been associated with con-
dom use behavior in previous studies (Webb and Sheeran
2006). Condom beliefs and self-efficacy were marginally as-
sociated with intervention participation in the expected

direction. It is somewhat surprising that stronger effects were
not found for condom use self-efficacy, as this was found to be
the most important predictor and mediator of intervention ef-
fects in the randomized controlled trial of the original Sister To
Sister intervention (O’Leary et al. 2008). Sister To Sister’s
emphasis on social cognitive theory (O’Leary et al. 2008;
Jemmott et al. 2008) is evident in the intervention’s focus on
building skills in condom use and partner negotiation. The
significance of condom use intentions and the marginal effect
for self-efficacy in the present study might suggest greater
relevance for the theory of reasoned action (Fishbein and
Ajzen 2010) than for social cognitive theory (McAliser et al.
2008) in explaining how the intervention influences homeless
women’s protective behaviors. This possibility awaits exami-
nation in an efficacy trial through formal testing of these
theory-based mechanisms of behavioral change in mediation
models.

That the intervention significantly influenced sexual im-
pulse control is an especially important finding for homeless
women. Women who experience homelessness may be more
inclined to have unprotected sex because of gender-based
power imbalances arising from past and current intimate part-
ner violence (Wenzel et al. 2006). Homeless women may also
engage in sex trade activities to meet subsistence needs for
housing and food, and other needs such as drugs (Weiser et al.
2006). The adapted Sister To Sister intervention may have
helped the women in this study feel more empowered to resist
having sex when a condom was not available. While this is a
positive outcome in terms of protection against HIVand other
STIs, it does not directly address women’s unmet subsistence
needs, a need for drug treatment, or previous trauma experi-
ences. The brevity of the intervention (40 min), however,
would enable its integration and delivery in the context of
other programming at sites to address homeless women’s
needs. Brevity was a desirable feature highlighted by service
providers in the formative stages of this work (Cederbaum
et al. 2014).

A major limitation of this study is that we used a quasi-
experimental design rather than a true experiment to evaluate
the efficacy of the intervention on attitudinal and behavioral
factors for HIV. Although differences in baseline demograph-
ic/background, behavioral, and attitudinal characteristics were
controlled in regression analyses, selection bias, the primary
threat to internal validity, cannot be ruled out except through a
meticulously executed randomized controlled trial. Nonethe-
less, with limited power due to small sample size, we were
able to detect statistically significant effects for both of the
behavioral outcomes and for two of the four attitudinal out-
comes we examined. We did not correct for multiple testing
because p value correction is a matter of debate, and
Bonferroni correction is highly conservative (Miles and
Banyard 2007; Perneger 1998). For this pilot study, we decid-
ed it was important to reduce the probability of missing real
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differences (i.e., making a Type II error). We nevertheless
acknowledge a potential for error. The limited number of
study sites, the small sample size, and use of a single post-
intervention follow-up survey are additional limitations inher-
ent to a small pilot study that will be addressed in the next
phase of this research.

There is a call for approaches that go beyond behavioral
risk reduction interventions to address the larger set of circum-
stances surrounding vulnerable populations and that influence
risk for HIV and other poor health outcomes (Adimora et al.
2013). Safe and stable housing, for example, may be among
the most important tools for reducing women’s risk for HIV
and related threats to health (Wenzel et al. 2007). Yet, housing
that is affordable and accessible to the extremely poor in the
USA remains limited (National Low Income Housing Coali-
tion 2013), and significant numbers of women continue to
experience homelessness (Mental Health Services Adminis-
tration 2011; US Department of Housing and Urban Develop-
ment [HUD] 2010). Women homeless now and in the future
therefore continue to face elevated levels of risk for HIV and
other threats. Further, HIV continues to disproportionately
impact Black women in the USA (CDC 2014a, b). Due to
long-standing disparities in socioeconomic status, Black
women also represent the majority of women experiencing
homelessness (HUD 2010).

In the face of multi-faceted risks and a call for structural
interventions to prevent HIV, what, then, is the role of a brief
behavioral skill-based intervention in reducing the sexual
transmission of HIVand other STIs among homeless women?
Effective HIV sexual risk reduction interventions focused on
women experiencing homelessness continue to be urgently
needed. This small pilot study provides preliminary evidence
that behavioral change—namely, condom use—can be
achieved for homeless women through a brief skill-based in-
tervention that is viewed positively by program participants
and is feasible to deliver in the busy settings where homeless
women typically seek services. A randomized controlled trial
employing a longer follow-up period to monitor outcomes
will be necessary to determine efficacy of the adapted
intervention.
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