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Abstract
Importance: This study is designed to address the need for evidence-based HIV/STI prevention approaches for druginvolved women under criminal justice community supervision.
Objective: We tested the efficacy of a group-based traditional and multimedia HIV/STI prevention intervention (Project
WORTH: Women on the Road to Health) among drug-involved women under community supervision.
Design, Setting, Participants, and Intervention: We randomized 306 women recruited from community supervision
settings to receive either: (1) a four-session traditional group-based HIV/STI prevention intervention (traditional WORTH); (2)
a four-session multimedia group-based HIV/STI prevention intervention that covered the same content as traditional
WORTH but was delivered in a computerized format; or (3) a four-session group-based Wellness Promotion intervention that
served as an attention control condition. The study examined whether the traditional or multimedia WORTH intervention
was more efficacious in reducing risks when compared to Wellness Promotion; and whether multimedia WORTH was more
efficacious in reducing risks when compared to traditional WORTH.
Main Outcomes and Measures: Primary outcomes were assessed over the 12-month post-intervention period and included
the number of unprotected sex acts, the proportion of protected sex acts, and consistent condom use. At baseline, 77% of
participants reported unprotected vaginal or anal sex (n = 237) and 63% (n = 194) had multiple sex partners.
Results: Women assigned to traditional or multimedia WORTH were significantly more likely than women assigned to the
control condition to report an increase in the proportion of protected sex acts (b = 0.10; 95% CI = 0.02–0.18) and a decrease
in the number of unprotected sex acts (IRR = 0.72; 95% CI = 0.57–0.90).
Conclusion and Relevance: The promising effects of traditional and multimedia WORTH on increasing condom use and
high participation rates suggest that WORTH may be scaled up to redress the concentrated epidemics of HIV/STIs among
drug-involved women in the criminal justice system.
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in the U.S., where approximately one in seven people living with
HIV are released from correctional facilities during a given year
[3] and 1.5% of federal and state prisoners are HIV positive [1].
The criminal justice system and HIV/AIDS intersect for drugusing women, particularly those who are low-income Black and
Hispanic, who are over-represented in the criminal justice system

Introduction
Community supervision represents the largest segment of the
criminal justice system in the U.S. [1] Almost 4 million adults, onequarter of them female, are currently under community supervision [2]. Criminal justice system involvement and HIV are linked
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[2,4] and are more likely to be infected with HIV than White
women [5–8]. Compared to White women, Black women are 20
times more likely and Hispanic women are four times more likely
to be infected with HIV [9].
Drug-involved women under community supervision are at risk
for acquiring HIV and sexually transmitted infections (STIs) due
to exposure to a spectrum of risk contexts [10–13]. These women
often have low levels of HIV knowledge [8,13,14]; may engage in
unprotected sex with multiple partners; trade sex for money,
drugs, or a place to stay [15,16]; and experience intimate partner
violence (IPV) [17]. HIV prevalence rates among women under
community supervision have been estimated to be as high as 17%
[13]. Limited research conducted with women under community
supervision has demonstrated the feasibility of using correctional
settings to provide services and the promise of group-based
strategies to reduce HIV risk behaviors [18]. Effective HIV
prevention approaches are needed for drug-involved women in
community supervision to stem the spread of HIV/STIs
[11,13,19].
Over the past decade the use of technology-based behavioral
HIV prevention strategies has proliferated, including digital media
ranging from generic, brief videos to computer-tailored multimedia interventions targeting individual behaviors [20–22], couplebased behaviors [23], and online interventions [24,25]. Research
has identified several advantages to computerized multimedia tools
for intervention delivery, which include: (1) improved standardization of intervention content and quality of delivery [22,23,26],
(2) increased attention and emotional response [27–29], (3)
structured opportunities for individualized learning [30], (4)
improved monitoring of progress over time [31,32], (5) enhanced
confidentiality as participants can describe individual circumstances without disclosure to other group participants [31], and (6)
reduced time and resources needed for facilitator training and
supervision [23,24,31,33,34]. In community supervision where
staffing to deliver HIV prevention interventions is limited, the
structured format of multimedia interventions may promote
intervention uptake [35].
This randomized controlled trial was designed to test the
efficacy of Project WORTH (Women on the Road to Health), a
four session group-based multimedia HIV/STI prevention intervention for drug-involved female offenders recruited from
community supervision settings in New York City. For this trial,
306 women were randomized to either: (1) a four-session
traditional group-based HIV/STI intervention (traditional
WORTH); (2) a four-session multimedia group-based HIV/STI
intervention (multimedia WORTH); or (3) a four-session groupbased Wellness Promotion intervention that served as an
attentional control condition.
This study examined two primary hypotheses: (1) ‘‘intervention
effect’’ – whether the WORTH HIV/STI risk-reduction intervention delivered by either the traditional or multimedia method
would be more efficacious in addressing the following primary
outcomes: decreasing the number of self-reported unprotected sex
acts, increasing the proportion of protected sex, and increasing
consistent condom use, as well as secondary outcomes of reducing
the incidence of biologically confirmed STIs over the 12-month
follow-up period when compared to the Wellness Promotion
control condition; and (2) ‘‘modality effect’’– whether the
multimedia HIV/STI risk-reduction intervention would be more
efficacious in decreasing the number of unprotected sex acts,
increasing the proportion of protected sex, and reducing incidence
of biologically confirmed STIs when compared to the traditional
method.
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Methods
The protocol for this trial and supporting CONSORT checklist
are available as supporting information; see Checklist S1 and
Protocol S1.

Participants and trial design
This randomized controlled trial was conducted between
November 2009 and January 2012. The Columbia University
Institutional Review Board (IRB) and the Center for Court
Innovation IRB for community supervision sites approved the
study prior to implementation. A total of 1,104 women were
screened from community courts and probation sites.

Inclusion Criteria
Women were eligible to participate in the study if they: (1) were
18 and older and biologically female by birth; (2) had been under
community supervision in a community or criminal court, were on
probation or parole, were under drug treatment court supervision
within 90days; (3) reported one or more incidents of illicit drug use
within six months (or reported binge drinking and attendance in
an alcohol or drug treatment program within six months); (4) had
one or more incidents of unprotected vaginal or anal intercourse
within 90days; and (5) were HIV positive or had at least one of the
following additional HIV/STI risks within six months: (a) had
more than one sexual partner; (b) injected drugs; (c) was diagnosed
with an STI (or ever diagnosed with herpes or genital warts); or (e)
had unprotected vaginal or anal intercourse with a partner who
had HIV or one of following risk factors within six months: (i) had
more than one partner, (ii) injected drugs, or (iii) was diagnosed
with an STI.
Potential participants were considered ineligible if they were
unable to complete the informed consent process due to a
psychiatric or cognitive impairment, unable to speak English, or if
the they were actively trying to become pregnant. Women with
pregnancy intentions were excluded due to the intervention’s
emphasis on condom use. Women who did not have an address
where they could receive mail, lived more than 90 minutes from
New York City, or planned to move more than 90 minutes outside
of New York City were also excluded. All participants provided
written consent to participate in the study.
Trained recruitment and retention staff engaged participants,
who were assessed with repeated measures at baseline, as well as
three-month, six-month, and 12-month post-treatment. Of those
who completed the 12-month follow up assessment, 29% reported
having been arrested and 35% reported having been incarcerated
at some point during the 12 month follow up period. Information
on when outcomes were assessed and retention numbers at each
assessment is available in the Consort form (see figure S1).
Participants were reimbursed for completing assessments and
intervention sessions up to a maximum of $265.

Randomization and masking
We randomly assigned groups of four to nine women to receive
one of the three conditions. The computer-generated randomization algorithm was designed to balance the number of women per
study arm via an adaptive, biased-coin procedure [36]. The
investigator who designed the randomization program was not
involved in conducting the trial, but was involved in the statistical
analysis. Investigators were masked to treatment assignment until
the final 12-month follow-up assessment was completed in April
2013. Data were locked in September 2013 and the study arms
were unmasked.
2
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participants had multiple male sex partners. Consistent condom
use was defined as having had 100% protected vaginal and anal
sex.
Biological endpoints. Data collection included both selfreported data and biological assays. Biological assays were used to
detect HIV and three STIs (chlamydia, gonorrhea, and trichomoniasis). Women provided a self-collected vaginal swab specimen
after completing the CASI at both baseline and 12-month follow
up. Specimens were delivered to the Emory University pathology
laboratory and assayed for Chlamydia trachomatis and Neisseria
gonorrhea using the Becton Dickinson Probe ET Amplified DNA
Assay (Becton, Dickinson and Co, Sparks, Maryland) and
Trichomona vaginalis using a noncommercial real-time PCR
assay. We collected oral swabs from participants to test for the
presence of HIV 1/2 antibodies using the OraQuick ADVANCE
Rapid HIV Test. Participants with positive HIV/STI test results
received risk-reduction counseling from the Clinical Research
Coordinator and were encouraged to inform their partners and
ensure that their partners were treated simultaneously. Participants were then referred to a physician for the appropriate
treatment within seven-14 days post baseline. Participants
provided verification of treatment by returning a form completed
by a medical provider.
Socio-demographic variables. Self-reported information
was collected via CASI regarding socio-demographic characteristics including gender, age, ethnicity, marital status, years of
education, employment, monthly income, and homelessness
(having no regular place to sleep during the past 90days).
History of incarceration. Measures of legal history included
the number of times the participant had been arrested and/or
incarcerated, and whether arrests were drug-related.
Current and past substance use. The Risk Behavior
Assessment [45,46] was used to assess HIV risk behaviors and
drug use historically and within 90days and examined whether or
not participants used the following non-injection drugs within
90days: smoked heroin, crack/cocaine, marijuana, or methamphetamines. We also asked whether participants consumed four or
more alcoholic drinks within a six-hour period within 90days to
assess binge drinking.

Procedures
Traditional WORTH consisted of a four-session, gender-specific
group psycho-educational and skills building HIV prevention
intervention [37,38]. The intervention was informed by an
evidence-based HIV intervention study conducted with women
in jail and in drug treatment [37,38]. Intervention core
components include HIV/STI knowledge, risk reduction problem-solving and negotiation skills, condom use intentions, outcome
expectancies, self-efficacy, partner abuse risk assessment, safety
planning, social support, identification of service needs and linkage
to services, and risk reduction goal setting [22]. A facilitator led
group activities face-to-face once per week, with sessions lasting
from 90–120 minutes. The intervention was informed by social
cognitive learning theory, which views behavior as learned
through the social processes of observation, modeling, skill
rehearsal, and feedback, particularly with one’s own peer group
[39], and empowerment theory, whereby individuals are empowered to action by processes of skill mastery and peer support [40].
Interventions were conducted at a community research site close
to neighborhoods where participants lived.
Multimedia WORTH also consisted of groups that met weekly.
Multimedia WORTH covered the same core components as
traditional WORTH, with core components translated into
interactive computerized games, video enhancements, and interactive visual tools such as individual capacity to respond to video
enactments and social support and risk maps [22]. At each session,
group participants utilized an individually assigned laptop to
independently view video vignettes of four fictional role models
whose experiences were utilized to promote identification and
emotional engagement. Interactive skill-building activities were
self-paced and recorded in an electronic log that participants could
choose to share with the group and print to take home.
Participants also used a computerized and web-connected case
management service tool embedded in the intervention to identify
and locate needed community services. In addition to social
learning and empowerment theories, scaffolding learning theory
informed the multimedia condition training of facilitators [23,35],
aiding facilitators in implementation fidelity and consistency
[22,35] through offering options to revisit and interact with
content over time. Facilitators in the multimedia arm played a less
active role than in the traditional WORTH arm, requiring lower
levels of training and supervision. The multimedia intervention
was delivered through a combination of two delivery formats: 1)
self-paced intervention activities that participants complete on
their own and 2) multimedia group-based intervention content
(videos, interactive exercises, and knowledge building games)
where the facilitator guides group members (see Figure S2).
The Wellness Promotion arm was designed as an attention
control, and was also delivered in a group setting by trained
facilitators. Core components of this psycho-educational intervention adapted from an evidence-based wellness promotion intervention [41] included maintaining a healthy diet, promoting
fitness in daily routines, addressing tobacco use risk, learning
stress-reduction exercises including guided meditation, and setting
and following up on personal health goals (see Figure S2) [41].

Statistical Analysis
Intention-to-treat analyses were used to estimate the following
effects derived from the hypotheses of the study: (1) the
intervention effect of assignment to the active treatment condition
(multimedia or traditional WORTH) versus assignment to the
control condition (Wellness Promotion) and (2) within those
assigned to the active treatment condition, the modality effect of
the delivery method, multimedia versus traditional WORTH.
Intention-to-treat analyses included all participants that were
randomized, including those who were unavailable for follow-up
assessment. All missing data were due to loss to follow-up at postintervention assessments.
Multiple imputation (MI) was used to handle missing data
[47,48]. MI uses a participant’s observed or measured information
to predict values of variables for which that individual’s
information is missing. MI relies on more plausible assumptions
than do ad hoc imputation methods such as complete case
analysis, missing value treated as failure, or last observation carried
forward. Moreover, because MI replaces each missing value with
several imputed values, it can account for uncertainty about the
missing values better than single imputation and yield appropriate
standard errors for the effect estimates.
Intervention and modality effects were obtained by applying
generalized linear models with random effects for repeated

Measures
Behavioral endpoints. During the baseline visit and at each
follow-up, participants completed a 1.5-hour computer-assisted
self-interview (CASI). Self-report data were examined [41–43] on
sexual behaviors with primary intimate partners, non-paying
casual partners, and paying partners within the past 90days [44],
including the number of unprotected vaginal and anal sex acts, the
number of protected vaginal and anal sex acts, and whether or not
PLOS ONE | www.plosone.org
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measures in the multiple imputed data. Because the models adding
randomized groups as another random effects yielded identical or
slightly different coefficients and standard errors that concluded
the same significant patterns as the models without random effects
for randomized groups, and did not improve the model fits, we
used more parsimonious models that only included repeated
measures as random effects. Random-effects negative binomial
regressions were used to estimate effects of the intervention and
modality on the number of unprotected sex acts; corresponding
effect estimates are reported as incident rate ratios (IRR) and 95%
confidence intervals (CIs). Random-effects linear regressions were
used to estimate effects on proportion of protected sex acts;
corresponding effect estimates are reported as mean difference (b)
and 95% CIs. Random-effects logistic regression models were used
to estimate effects on consistent condom use and having multiple
partners; for these effect estimates, odds ratios and 95% CIs are
reported. Orthogonal contrast coding was used to test separately
for intervention effect (multimedia and traditional WORTH
jointly vs. Wellness Promotion) and modality effect (multimedia
vs. traditional WORTH) within one model. To test for an
intervention effect, the coding for multimedia WORTH, traditional WORTH, and Wellness Promotion were +1/3, +1/3, and
22/3, respectively. To test for modality effects, the coding for
multimedia WORTH, traditional WORTH, and Wellness Promotion were +1/2, 21/2 and 0, respectively. All random-effects
regression models included the contrast codes for intervention and
modality effects and the baseline measure of the outcome of
interest to estimate the effects for the entire follow-up period, and
added the follow-up assessment time (in months), and interaction
terms between time and contrast codes to yield the effects for each
follow-up assessment. Statistical analyses and MI were performed
using Stata 12.
We estimated that with a sample of 112 women per arm, the
study would have 80% statistical power, assuming alpha = .05,
two-sided hypothesis testing, no covariance adjustment, intraclass
correlations (ICCs) of.05 for the primary behavioral outcomes, and
the following minimum effect sizes: an absolute increase in
proportion of condom protected sex of 15 percentage points, and
an absolute decrease of five acts of unprotected sex (a relative
decrease of 20%). Power analyses used high estimates for ICCs
and did not account for covariance adjustment to remain
conservative.

Socio-demographics by condition
Table 1 reports socio-demographic characteristics, history of
criminal justice involvement, drug history, and biological assay
results at the baseline assessment. Over 90% of participants had a
history of using heroin, crack/cocaine, or marijuana. One-quarter
had injected drugs. At baseline, 14% of women tested positive for
HIV and 26% tested positive for an STI.

Sexual risk behaviors by conditions
Table 2 presents descriptive statistics of sexual behaviors at the
baseline, three-, six-, and 12-month follow-up assessments by
intervention assignment. At baseline, about 80% had unprotected
vaginal or anal sex with all partners and 65% had multiple sex
partners.

Hypotheses testing for intervention effects on sexual
behaviors
Table 3 presents results from random-effects generalized linear
models examining the effects of the intervention (multimedia and
traditional WORTH jointly vs. Wellness Promotion) with respect
to sexual behavior outcomes. Over the 12-month follow-up period,
there was a 28% reduction in the number of unprotected sex acts
with primary partners for participants in multimedia and
traditional WORTH when compared with participants in the
Wellness Promotion condition (IRR = 0.72; 95% CI = 0.57–0.90).
These intervention effects were significant at three- (IRR = 0.62;
95% CI = 0.45–0.86) and six-month follow-up (IRR = 0.70; 95%
CI = 0.55–0.88) but not at the 12-month follow-up assessment
(IRR = 0.87; 95% CI = 0.59–1.26). Women assigned to one of the
two WORTH conditions reported on average a 10% higher
proportion of protected sex acts with their primary partners than
women in the control condition over the entire follow-up period
(b = 0.10; 95% CI = 0.02–0.18). Significant effects for proportion
of protected sex acts were found at three- (b = 0.14; 95%
CI = 0.04–0.24) and six-month follow-up assessments (b = 0.11;
95% CI = 0.03–0.19). Women assigned to the two intervention
conditions were more likely to report consistent condom use
during sex with their primary partners than women assigned to
Wellness Promotion over the 12-month follow-up period
(OR = 2.36; 95% CI = 1.28–4.37) and at three- (OR = 3.42; 95%
CI = 1.61–7.27) and six-month follow-up assessments (OR = 2.61;
95% CI = 1.38–4.95). Similar intervention effects were also found
in the reports of sexual behavior outcomes with all partners.

Results
Hypotheses testing for modality effects on sexual
behaviors

As presented in Figure S1, 1,104 individuals completed
eligibility screening and 449 were eligible. A total of 337 women
completed informed consent, baseline interviews, and HIV/STI
testing of whom 306 were randomized with 103 assigned to
multimedia WORTH, 101 to traditional WORTH, and 102 to
Wellness Promotion. Of randomized participants, 267 completed
the three-month follow-up assessment (i.e. 87% retention rate);
277 completed the six-month (91%); and 278 completed the 12month assessment (91%). The retention rates at each follow-up,
which were 87% or higher for all three follow-up assessments, did
not significantly differ by condition (see Figure S1). Attrition
analyses, which compared the socio-demographic characteristics
of those who completed all follow-up assessments (completers)
versus those who missed one or more follow-up assessments (noncompleters) identified that completers on average were older (42
vs. 39 years) and less likely to report homelessness (8% vs. 18%).
No adverse events were detected by study staff or through quality
assurance procedures.
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Table 3 also presents the effects of modality, comparing
multimedia and traditional WORTH with respect to sexual
behavior outcomes. We did not find significant modality effects in
any of the sexual behavior endpoints. In order to identify whether
one or both intervention conditions were more efficacious than the
control condition, additional analyses were performed to examine
the effects of the two intervention conditions separately (i.e.
multimedia WORTH vs. Wellness Promotion and traditional
WORTH vs. Wellness Promotion). Dummy coding, which set
Wellness Promotion as the reference condition, was used in the
random-effect models to examine the respective effects of
multimedia and traditional WORTH on sexual risk behaviors.
The results (not represented in Table 3) confirmed that both
intervention conditions had significant effects in lowering the
number of unprotected sex acts (e.g. with the primary partner over
the entire follow-up period, IRR = 0.72 and 95% CI = 0.55–0.93
for multimedia WORTH; IRR = 0.72 and 95% CI = 0.55–0.95
4
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Table 1. Socio-demographics, Criminal Justice Involvement, History of Drug Use, and Bio-testing at the Baseline Assessment: All
Participants and by Intervention Assignments.

Total (N = 306)

Wellness (n = 102)

Traditional (n = 101)

Multimedia (n = 103)

41.5 (10.5)

42.1 (9.7)

41.9 (10.8)

40.5 (10.9)

208 (68%)

68 (67%)

67 (66%)

73 (71%)

Latino

47 (15%)

15 (15%)

17 (17%)

15 (15%)

Other

51 (17%)

19 (18%)

17 (17%)

15 (14%)

176 (58%)

55 (54%)

66 (65%)

55 (53%)

Age (yrs): mean (SD)
Ethnicity
Black

High School or GED
Marital status
Single

202 (66%)

66 (65%)

70 (69%)

66 (64%)

Married

49 (16%)

18 (18%)

12 (12%)

19 (18%)

Divorced/separated/widowed
Employment

55 (18%)

18 (18%)

19 (19%)

18 (18%)

25 (8%)

9 (9%)

7 (7%)

9 (9%)

Monthly income
,$400

176 (58%)

58 (57%)

55 (54%)

63 (61%)

$400 to $850

95 (31%)

28 (27%)

37 (37%)

30 (29%)

35 (11%)

16 (16%)

9 (9%)

10 (10%)

Homeless (past 90days)

29 (9%)

9 (9%)

8 (8%)

12 (12%)

Ever in jail or prison

278 (91%)

92 (90%)

95 (94%)

91 (88%)

Community court (past 90days)

70 (23%)

28 (27%)

21 (21%)

21 (20%)

On probation (past 90days)

107 (35%)

33 (32%)

34 (34%)

40 (39%)

On parole (past 90days)

40 (13%)

19 (19%)

12 (12%)

9 (9%)

.$850

Drug court (past 90days)

47 (15%)

13 (13%)

16 (16%)

18 (17%)

Ever used heroin

65 (21%)

32 (31%)**

17 (17%)**

16 (16%)**

Ever used crack/cocaine

246 (80%)

84 (82.4%)

81 (80%)

81 (79%)

Ever used marijuana

267 (87%)

85 (83%)

90 (89%)

92 (89%)

Ever injected drugs

69 (23%)

32 (31%)*

19 (19%)*

18 (17%)*

Ever binge drinking

174 (57%)

54 (53%)

64 (63%)

56 (54%)

Sold sex for money or drugs (past 90days)

129 (42%)

43 (42%)

39 (39%)

47 (46%)

HIV positive

43 (14%)

13 (13%)

12 (12%)

18 (17%)

Any STI

81 (26%)

29 (28%)

23 (23%)

29 (28%)

Trichomoniasis

72 (24%)

27 (26%)

22 (22%)

23 (22%)

Chlamydia

8 (3%)

2 (2%)

1 (1%)

5 (5%)

Gonorrhea

2 (1%)

0 (0%)

1 (1%)

1 (1%)

* p,0.05; ** p,0.01.
doi:10.1371/journal.pone.0111528.t001

follow-up did not significantly differ between the two WORTH
conditions and the Wellness Promotion condition.

for traditional WORTH), increasing the proportion of protected
sex acts (e.g., with the primary partner over the entire follow-up
period, b = 0.11 and 95% CI = 0.02–0.20 for multimedia
WORTH; b = 0.10 and 95% CI = 0.01–0.19 for traditional
WORTH), and increasing consistent condom use (e.g., with the
primary partner over the entire follow-up period, OR = 2.38 and
95% CI = 1.16–4.87 for multimedia WORTH; OR = 2.34 and
95% CI = 1.16–4.75 for traditional WORTH compared with the
control condition).

Discussion
This study addresses a key priority of the National HIV strategy,
that of reducing HIV disparities, intensifying prevention efforts in
heavily HIV concentrated areas [49], and increasing access to a
continuum of evidenced-based HIV testing, prevention, and
treatment services for women in community supervision settings.
These settings are ideal venues for engaging low-income women in
order to achieve a high public health impact [50]. The extremely
high baseline rates of HIV (14%) and STIs (26%) confirm the
critical need to focus on prevention and treatment efforts among
this population.
This trial demonstrates that a theory-based, multi-session,
gender-specific HIV/STI prevention intervention delivered

Hypotheses testing for HIV and STIs
Of 244 women, two HIV seroconverted by the 12-month
follow-up assessment (one in multimedia WORTH and one in
traditional WORTH), which translated to 820 per 100,000 people.
A total of 47 newly detected STI cases were found at the 12-month
follow-up assessment. The incidence for any STI at 12-month
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Table 2. Summary of Sexual Risk Behaviors at Baseline, 3-Month, 6-Month and 12-Month Follow-up Assessments: Means/
percentages and 95% Confidence Intervals.

Within 90 days

Condition

Baseline

3-Month

6-Month

12-Month

Number of unprotected vaginal and anal
intercourse acts with primary partner

Wellness

24.8

18.2

8.6

10.2

[15.2–34.5]

[9.8–26.6]

[4.1–13.0]

[6.4–14.0]

16.6

7.3

8.7

11.3

[10.8–22.4]

[3.4–11.2]

[2.7–14.6]

[4.2–18.4]

16.4

8.2

8.7

7.5

[11.0–21.7]

[4.3–12.2]

[4.2–13.2]

[3.9–11.1]

Wellness

0.39

0.51

0.60

0.62

[0.30–0.48]

[0.42–0.60]

[0.51–0.69]

[0.53–0.72]

Traditional

0.43

0.64

0.75

0.68

[0.35–0.52]

[0.55–0.74]

[0.66–0.83]

[0.59–0.77]

Multimedia

0.42

0.66

0.71

0.71

[0.34–0.51]

[0.57–0.75]

[0.63–0.80]

[0.62–0.79]

33%

42%

56%

59%

[24%–43%]

[32%–52%]

[46%–66%]

[49%–69%]

32%

61%

70%

63%

Traditional

Multimedia

Proportion of protected vaginal and anal
intercourse acts with primary partner

Consistent condom use during vaginal
and anal intercourse with primary partner

Wellness

Traditional

Number of unprotected vaginal and
anal intercourse acts with all partners

[23%–41%]

[50%–71%]

[60%–79%]

[53%–72%]

Multimedia

29%

57%

68%

66%

[20%–38%]

[48%–67%]

[59%–77%]

[56%–75%]

Wellness

29.4

22.1

11.0

13.5

[19.5–39.3]

[10.9–33.3]

[6.1–15.9]

[6.3–20.8]

Traditional

23.4

8.7

12.7

15.0

[12.8–34.0]

[0.8–16.6]

[3.7–21.6]

[4.6–25.5]

22.1

11.1

11.3

10.4

[15.4–28.8]

[3.8–18.5]

[4.0–18.6]

[5.9–14.0]

Wellness

0.40

0.49

0.56

0.62

[0.32–0.48]

[0.40–0.58]

[0.47–0.66]

[0.52–0.72]

Traditional

0.45

0.63

0.71

0.65

[0.37–0.53]

[0.54–0.72]

[0.62–0.81]

[0.57–0.74]

0.41

0.64

0.65

0.65

[0.33–0.48]

[0.56–0.73]

[0.56–0.74]

[0.55–0.75]

24%

37%

49%

56%

[15%–32%]

[28%–47%]

[39%–60%]

[46%–67%]
53%

Multimedia

Proportion of protected vaginal and
anal intercourse acts with all partners

Multimedia

Consistent condom use during vaginal
and anal intercourse with all partners

Wellness

Traditional

Had multiple sex partners

25%

55%

62%

[16%–33%]

[44%–66%]

[52%–73%]

[43%–63%]

Multimedia

19%

50%

55%

56%

[12%–27%]

[41%–60%]

[45%–65%]

[45%–67%]

Wellness

69%

41%

38%

43%

[59%–78%]

[31%–51%]

[27%–48%]

[33%–53%]

60%

45%

38%

42%

[50%–70%]

[35%–55%]

[28%–48%]

[31%–52%]

69%

47%

39%

38%

[59%–78%]

[36%–59%]

[28%–51%]

[29%–48%]

Traditional

Multimedia

doi:10.1371/journal.pone.0111528.t002
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Table 3. Estimates of Intervention Effects on Sexual Risk Behaviors: Estimates, 95% Confidence Intervals and p-values.

Within 90 days

Comparison

Entire Follow-up

3-Month

6-Month

12-Month

Number of unprotected vaginal and anal
intercourse acts with primary partner (IRR)

Intervention (MM+TD vs. WP)

0.72**

0.62**

0.70**

0.87

[0.57, 0.90]

[0.45, 0.86]

[0.55, 0.88]

[0.59, 1.26]

(p = 0.005)

(p = 0.004)

(p = 0.002)

(p = 0.458)

0.99

1.07

1.01

0.89

[0.75, 1.31]

[0.72, 1.61]

[0.76, 1.35]

[0.56, 1.42]

(p = 0.951)

(p = 0.728)

(p = 0.947)

(p = 0.628)

0.10*

0.14**

0.11**

0.06

[0.02, 0.18]

[0.04, 0.24]

[0.03, 0.19]

[20.04, 0.16]

(p = 0.011)

(p = 0.005)

(p = 0.007)

(p = 0.260)

0.01

20.001

0.01

0.02

[20.09, 0.10]

[20.11, 0.11]

[20.09, 0.10]

[20.10, 0.14]

(p = 0.868)

(p = 0.983)

(p = 0.907)

(p = 0.751)

2.36**

3.42**

2.61**

1.52

[1.28, 4.37]

[1.61, 7.27]

[1.38, 4.95]

[0.68, 3.43]

Modality (MM vs. TD)

Proportion of protected vaginal and anal
intercourse acts with primary partner (b)

Intervention (MM+TD vs. WP)

Modality (MM vs. TD)

Consistent condom use during vaginal and
anal intercourse with primary partner (OR)

Intervention (MM+TD vs. WP)

Modality (MM vs. TD)

Number of unprotected vaginal and anal
intercourse acts with all partners (IRR)

Intervention (MM+TD vs. WP)

Modality (MM vs. TD)

Proportion of protected vaginal and anal
intercourse acts with all partners (b)

Intervention (MM+TD vs. WP)

Modality (MM vs. TD)

Consistent condom use during vaginal and
anal intercourse with all partners (OR)

Intervention (MM+TD vs. WP)

Modality (MM vs. TD)

Had multiple sex partners
(OR)

Intervention (MM+TD vs. WP)

Modality (MM vs. TD)

(p = 0.006)

(p = 0.001)

(p = 0.003)

(p = 0.308)

1.01

0.83

0.97

1.33

[0.50, 2.07]

[0.34, 1.99]

[0.46, 2.03]

[0.51, 3.44]

(p = 0.968)

(p = 0.670)

(p = 0.930)

(p = 0.561)

0.78*

0.59**

0.73**

1.12

[0.62, 0.98]

[0.41, 0.85]

[0.58, 0.93]

[0.73, 1.73]

(p = 0.029)

(p = 0.006)

(p = 0.010)

(p = 0.602)

1.10

1.27

1.14

0.92

[0.83, 1.44]

[0.83, 1.93]

[0.85, 1.53]

[0.59, 1.43]

(p = 0.510)

(p = 0.263)

(p = 0.383)

(p = 0.708)

0.09*

0.14**

0.10*

0.02

[0.01, 0.17]

[0.05, 0.24]

[0.02, 0.18]

[20.09, 0.14]

(p = 0.028)

(p = 0.003)

(p = 0.012)

(p = 0.683)

20.003

20.001

20.003

20.01

[20.09, 0.09]

[20.11, 0.11]

[20.09, 0.09]

[20.13, 0.12]

(p = 0.942)

(p = 0.986)

(p = 0.953)

(p = 0.922)

1.68

2.89**

1.94*

0.88

[0.93, 3.05]

[1.39, 6.04]

[1.05, 3.60]

[0.38, 2.03]

(p = 0.087)

(p = 0.005)

(p = 0.035)

(p = 0.760)

0.90

0.69

0.84

1.24

[0.46, 1.76]

[0.30, 1.58]

[0.42, 1.68]

[0.49, 3.15]

(p = 0.747)

(p = 0.377)

(p = 0.617)

(p = 0.644)

1.13

1.40

1.19

0.86

[0.64, 1.96]

[0.70, 2.78]

[0.67, 2.10]

[0.41, 1.78]

(p = 0.677)

(p = 0.337)

(p = 0.553)

(p = 0.678)

0.88

1.04

0.92

0.72

[0.45, 1.73]

[0.47, 2.29]

[0.47, 1.80]

[0.27, 1.87]

(p = 0.718)

(p = 0.919)

(p = 0.805)

(p = 0.490)

** p,0.01, * p,0.05.
Note: MM = Multimedia WORTH; TD = Traditional WORTH; WP = Wellness Promotion.
doi:10.1371/journal.pone.0111528.t003
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through multimedia or traditional group-based modalities can
reduce self-reported sexual risk behaviors among women in
community supervision settings. The intervention had significant
effects averaged over the 12-month follow-up period on primary
behavioral outcomes including increasing the proportion of
condom-protected sex, increasing consistent condom use, and
reducing the number of unprotected sex acts with primary and all
partners. The magnitude and consistency of findings across sexual
behavior outcomes promotes confidence in the efficacy of the
interventions. The content of both multimedia and traditional
modalities addressed factors that affect sexual risk such as
relationship context, partner violence, drug use, communication
and problem solving skills, and access to services.
Our hypothesis that the multimedia-delivered intervention
would have superior outcomes in reducing sexual risk was not
supported; however, the multimedia approach was equally
effective as the traditional modality. The multimedia modality
may be more feasible to implement in community supervision
programs as it may require less training and supervision to
implement and sustain, may be more cost effective to deliver
[24,26,29,30,32,34], and may improve standardization of intervention delivery [22,23].
In contrast to the significant effects on primary sexual risk
behavior outcomes, the WORTH intervention did not influence
HIV/STI incidence. This may be due to low HIV and STI
incidence rates and small sample size.
Three study limitations must be mentioned: (1) findings may not
be generalizable to all women under community supervision due
to non-random sampling procedures and (2) the use of self-report
for measuring primary behavioral outcomes may have resulted in
biased responses, influenced by social desirability. However, the
use of CASI and the emphasis by study personnel on confidentiality and anonymity may have mitigated potential problems with
self-report validity. Although women were not recruited randomly,
we were able to access a key population of women with high levels
of HIV risk, targeting those in most need of prevention services.
Lastly, as the multimedia intervention was delivered in a group
format, it presents a mixed modality with multimedia self-paced
components, but is not solely a multimedia intervention. Despite
these limitations, findings have important implications for HIV
prevention science. The study demonstrated high participation,
attendance, and retention rates indicating a high level of
motivation among women in community supervision to participate

in HIV prevention and other health promotion programs. More
access to evidence-based prevention strategies as well as attention
in HIV research is needed among this high-risk population.
This study demonstrates the feasibility of recruiting and
retaining drug-using, urban women in community supervision
settings for a continuum of HIV prevention, testing, and treatment
interventions. Findings draw attention to an effective intervention
strategy that may be scaled up to curb the continued spread of
HIV/STIs among women in a range of criminal justice settings to
reduce highly concentrated HIV epidemics in low-income innercity neighborhoods. This study demonstrates that both the
multimedia and traditional modalities of the WORTH HIV/
STI intervention are efficacious and add to the compendium of
HIV/STI prevention strategies to be disseminated.
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