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Abstract
Objective—This trial evaluated the efficacy of an HIV intervention condition, relative to a health
promotion condition, in reducing incidence of non-viral STIs (Chlamydia, gonorrhea,
trichomoniasis), oncogenic HPV subtypes 16 and 18, sexual concurrency, and other HIV-
associated behaviors over a 12-month period.

Design—Randomized controlled trial. Data analysts blinded to treatment allocation.

Setting—Kaiser Permanente Georgia

Subjects—A random sample of 848 African American women

Intervention—The two 4-hour HIV intervention sessions were based on Social Cognitive
Theory and the Theory of Gender and Power. The intervention was designed to enhance
participants’ self sufficiency and attitudes and skills associated with condom use. The HIV
intervention also encouraged STI testing and treatment of male sex partners, and reducing vaginal
douching and individual and male partner concurrency.

Main Outcome Measure—Incident non-viral STIs.

Results—In GEE analyses, over the 12-month follow-up, participants in the HIV intervention,
relative to the comparison, were less likely to have non-viral incident STIs (OR=0.62; 95% CI,
0.40-0.96; P =.033); and incident high-risk HPV infection (OR=0.37; 95% CI, 0.18-0.77; P = .
008), or concurrent male sex partners (OR=0.55; 95% CI, 0.37-0.83; P = .005). Additionally,
intervention participants were less likely to report multiple male sex partners, more likely to use
condoms during oral sex, more likely to inform their main partner of their STI test results,
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encourage their main partner to seek STI testing, report that their main partner was treated for
STIs, and report not douching.

Conclusion—This is the first trial to demonstrate that an HIV intervention can achieve
reductions in non-viral STIs, high-risk HPV, and individual concurrency.
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INTRODUCTION
HIV is the leading cause of death among African American women ages 25 to 34 years.1

The annual rate of new HIV cases has been increasing among African American women;2

particularly in the Southern U.S.. Seven of the ten states with the highest AIDS case rates for
women are in the southern US.3 Southern African American women’s HIV risk may be
attributed to the higher prevalence of other sexually transmitted infections (STIs) among
African Americans in the South 4, vaginal douching,5 which is much more prevalent among
African American women in the Southern US6 and having a higher prevalence of concurrent
sexual partnerships among African Americans.7

While HIV interventions for women have been published, few address sexual concurrency.8

Translational research is pivotal for reducing racial disparities in health outcomes.9

Translating critical epidemiologic evidence regarding the impact of concurrency on African
American women’s HIV vulnerability into the design of HIV interventions tailored for this
population could reduce racial disparities in African American women’s vulnerability for
HIV. The current trial evaluated the efficacy of an HIV intervention that sought to reduce
concurrency, other HIV sexual behaviors, and incident STIs among African-American
women in the Southern US.

METHODS
Participants

From October 2004 through October 2007, eligible participants were recruited into the trial.
Eligibility included being a self-identified African-American woman, 18-29 years of age,
unmarried, sexually active in the prior 6 months, and a member of one of three Kaiser
Centers in Atlanta, Georgia. Kaiser Permanente is the largest integrated health maintenance
organization (HMO) in the US offering individual and family health care plans. During the
recruitment period, the Kaiser Permanente subscriber database was used to randomly select
8231 women from the three Kaiser Permanente Centers having the greatest number of
African-Americans. Of these subscribers, 4151 (50.4%) did not meet inclusion criteria (were
not African-American women or within the specified target age range of 18–29 years). The
remaining 4080 women were mailed letters inviting them to participate in the study. Of
these, 2510 (61.5%) were not eligible due to study exclusion criteria (currently married, use
condoms 100% of the time, want to become pregnant in the next year, or live outside the
state); and 591 (14.5%) were not available to participate (i.e. they could not attend both
sessions of the intervention due to school or work conflicts). Thus, 979 women (24%) met
all criteria, were invited to participate in the study, with 848 (86.6%) completing baseline
assessment and randomized to study conditions (Figure 1). Participants were compensated
$50 for their time in participating in the baseline and follow-up assessments. The Emory
University Institutional Review Board approved the study prior to implementation.
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Study Design
The study used a randomized controlled trial design. Assignment to conditions was
conducted subsequent to baseline assessment using concealment of allocation procedures
defined by protocol and compliant with published recommendations.10 Prior to enrollment a
computer-generated randomization scheme was developed. As participants completed
baseline assessments, sealed opaque envelopes were used to execute assignments.
Participants were randomly assigned to the HIV intervention condition or a health
promotion condition using a 2:1 intervention-to-comparison condition allocation ratio. This
randomization ratio was selected to provide increased power to detect a secondary biological
outcome,11 reduction in human papillomavirus (HPV) incidence. Immediately following
randomization participants received their allocated study condition.

Intervention Methods
The HIV intervention consisted of two 4-hour group sessions, facilitated by two trained
African-American female health educators, was administered on two consecutive Saturdays
at the Kaiser Center where they were recruited, and had an average of 10 participants per
session. The health promotion condition also implemented by two trained African-American
female health educators consisted of one 4-hour group session that emphasized nutrition
education. The HIV intervention was informed by CDC-defined evidence based HIV
interventions developed by the study team12 and applied complementary theoretical
frameworks to guide program activities. Social Cognitive Theory13 informed HIV
intervention content by seeking to enhance participants’ attitudes and skills in abstaining
from sexual intercourse, practicing low-risk sexual behaviors (i.e. outercourse), avoiding
untreated STIs, using condoms consistently, and refraining from having multiple and
concurrent sexual partners. Content regarding avoiding concurrency emphasized valuing
one’s body, perceiving one’s body as a temple (a culturally appropriate connotation),
informing participants of the heightened risk of STIs, including HIV, when women engage
in concurrency, and discussing partner selection strategies that encouraged monogamy (for
both the female participant and their male sexual partners).

HIV intervention content was also informed by the Theory of Gender and Power,14 which
examines economic forces, power imbalances, gender-related factors, and biological
influences affecting women’s HIV risk. Theoretically informed content sought to enhance
women’s awareness of power imbalances, such as relationships that threaten their safety,
and by teaching women about economic forces which may reduce their self-sufficiency,
such as dating male partners who desire pregnancy. The theory informed intervention
content by educating participants’ about gender-related HIV prevention strategies, such as,
refraining from vaginal douching15 and enhancing sexual communication, and by educating
women about biological influences which could reduce HIV risk, such as encouraging
participants to have their male sexual partners seek STI testing and treatment if necessary.16

HIV prevention strategies were equally emphasized and the benefits of adopting multiple
strategies was discussed.17,18

Data Collection
Data collection occurred at baseline, 6- and 12-months follow-up. At each assessment
participants completed a 40-minute Audio Computer-Assisted Survey Interview (ACASI)
that collected psychosocial and sexual behavior data. To enhance confidentiality, codes
rather than names were used, facilitators did not have access to ACASI data, and to
minimize interviewer bias, ACASI monitors were blind to participants’ condition. At each
assessment self-administered vaginal swabs were collected and assessed for STIs. STI
assays were conducted at the Emory University Pathology Research Laboratory using
polymerase chain-reaction nucleic acid amplification assays.
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Non-viral STIs
Acquiring an incident non-viral STI was the primary outcome, defined as testing positive for
Chlamydia (CT), gonorrhea (GC), or trichomoniasis (TV), at either the 6- or the 12-month
assessment. We compared the cumulative percentage of participants in each condition with
any of the three STIs from enrollment to the 6- and 12-month assessment, per protocol in
other HIV prevention trials.19 One swab was tested for Neisseria gonorrhoeae (GC) and
Chlamydia trachomatis (CT) using the Becton Dickinson ProbeTec ET Chlamydia
trachomatis and Neisseria gonorrhoeae Amplified DNA Assay. A second swab was tested
for Trichomonas vaginalis (TV) using Taq-Man PCR.20 Women testing STI positive were
given single-dose therapy and received counseling per CDC recommendations.

Human papillomavirus
Incident high-risk HPV infection was the secondary biological outcome, defined as a
laboratory-confirmed test for HPV type 16 or 18 at the 12-month follow-up assessment after
testing HPV-negative at baseline (HPV was not assessed at the 6-month assessment). HPV
was selected as an outcome based on its prevalence in women21 and being implicated as a
risk factor for HIV.22 Participants provided a self-administered vaginal swab at baseline.
Women testing negative for high risk HPV at baseline were re-screened at 12-month
assessment. Swabs were tested by polymerase chain reaction (PCR)/reverse blot strip
assay.23 Low-risk HPV types were not assessed. Women testing positive for high-risk HPV
were referred for follow-up at Kaiser Permanente.

Behavioral outcomes
Concurrency was defined as participants who self-report having a main male sexual partner
for 6 months or longer and who also self-report having another male sexual partner during
this time period.24 The percent of participants engaging in concurrency and the prevalence
of multiple, non-overlapping male sexual partners, in the past 6 months was measured.
Other sexual behaviors were assessed for the 30 day period prior to baseline, 6- and 12-
month assessment. The frequency of unprotected intercourse acts for vaginal and oral sex
was computed separately for each sexual activity by dividing the number of times a condom
was not used by the total number of intercourse acts for vaginal sex as well as oral sex. A
single item assessed frequency of douching by asking participants the number of times they
douched in the past 30 days. A single item assessed frequency of outercourse, defined as
number of times participants masturbated a male sexual partner in the past 30 days. Given
the projected low HIV incidence over the follow-up, HIV was not considered an outcome.

Mediators
Mediators were derived from the underlying theoretical frameworks and assessed using
reliable and valid scales. Responses to scale items were summed and means calculated. The
HIV knowledge index was measured using 7-items which had a true/false response format
with higher scores indicating greater HIV knowledge. Perceived partner barriers to condom
use was measured using a 6-item scale with lower scores indicating participants perceived
fewer partner barriers to effectively use condoms (alpha = .88).25 Condom use self-efficacy
was measured using a 9-item scale with higher scores indicating participants’ greater
confidence in their ability to properly use condoms (alpha = .88).25 Partner communication
was assessed by participants indicating the frequency of safer sex discussions with male sex
partners. Higher scores indicate greater communication frequency. Partner pregnancy desire
was assessed using a five-point scale with higher scores indicating participants perceived
their male sex partner as having a strong desire for pregnancy outside of marriage.
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Data Analysis
Given enrollment of 848 participants assigned to treatment with a 2:1 randomization
allocation ratio, we estimated accruing 568 participants to the intervention and 280 to the
comparison. Baseline prevalence was estimated at 17% such that a 25% reduction would
correspond to a post-treatment incidence of 12.8%. Following Rochon,26 we assumed a
within-participant correlation of 5% and an attrition rate of 20%, yielding approximately
70% power to detect a 25% reduction in STI incidence. Data analysts were blind to study
conditions. Analyses were performed only on pre-specified hypotheses using an intention-
to-treat protocol in which participants were analyzed in their assigned conditions.27

Differences between conditions were assessed using t-tests for continuous variables and chi-
square analyses for categorical variables. Variables for which differences between
conditions approached (P< 0.15) and which were identified as potential confounders were
considered covariates. The effectiveness of the intervention was analyzed over the 12-month
period (from baseline to 12 month assessment) using population generalized estimating
equations (GEE) for logistic and linear regression models. Statistical models included a
time-independent variable (study condition) and time-dependent variables (covariates and
outcomes). Models included the corresponding baseline measure of the outcome of interest
as well as the theoretically important covariates such as history of forced sex and receipt of
public assistance. An indicator for the time period was included in the model to capture any
unaccounted temporal effects.28 An indicator for cohort was included in the model to adjust
for unaccounted group effects. This yields adjusted odds ratios (OR) which assess
intervention effects on dichotomous outcomes, and adjusted mean differences to assess
intervention effects on continuous outcomes over the 12-month period. The 95% confidence
intervals were computed using two-tailed statistical testing. For fitted models adjusted
means were calculated and standard errors were estimated.29

RESULTS
Of the 848 participants randomized, 605 were allocated to the HIV intervention and 243 to
the comparison condition. We obtained a 1:2.5 randomization ratio (comparison:
intervention) as 50 sibling pairs were randomized together in the intervention. Overall, at
baseline the prevalence of Chlamydia, trichomoniasis, gonorrhea was, respectively, 10.4%
(n = 88), 3.2% (n = 27); 6.5% (n = 55), and the prevalence of having “any STI” was 17% (n
= 144). The prevalence of high risk HPV at baseline was 38.9% (n = 259). No differences
between conditions were observed for sociodemographic characteristics, hypothesized
psychosocial mediators, and behaviors (Table 1).

Of the 605 participants allocated to the HIV intervention condition, 441 (72.9%) completed
the 6-month assessment and 452 (74.7%) completed the 12-month assessment. Of the 243
participants allocated to the comparison 194 (79.8%) completed the 6-month assessment and
183 (75.3%) completed the 12-month assessment. 727 (86%) participants were retained for
at least one follow-up; 511 (84%) participants in the HIV intervention and 216 (89%) in the
comparison. No differences were observed between conditions with participants retained
and lost to follow-up at the 6-month assessment (27.10% [n = 441] versus 20.20% [n =
194]) or 12-month assessment (25.30% [n = 452] versus 24.7% [n = 183]).

Over the 12-month follow-up, 89 participants (16.2%) were diagnosed with a new non-viral
STI; 10 (1.8%) with gonorrhea, 62 (11.2%) with Chlamydia, and 26 (4.7%) with
trichomoniasis. At the 12-month follow-up 60 participants (28.0%) were diagnosed with an
incident high-risk HPV infection.

In the HIV intervention 96.2% (n = 588) of participants completed both sessions. All (n =
244) participants in the comparison condition completed the single session. Participants’
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ratings of their satisfaction with session implementation and content, assessed on a 5-point
Likert scale, indicated high ratings for the intervention (mean = 4.8; sd =.23) and
comparison (mean = 4.6; sd = .24; P = 0.89).

Effects of the HIV Intervention
For the primary biological outcome, at the 6-month assessment, 19 participants (9.7%) in the
comparison condition and 27 participants (6.1%) in the HIV intervention condition
developed a non-viral STI (OR=0.52; 95% CI=0.26-1.04) (Table 2). At 12-month
assessment 22 participants (12.0%) in the comparison and 42 participants (9.5%) in the HIV
intervention developed an STI (OR=0.67; 95% CI=0.37-1.20). In GEE analyses across the
12-month study period, relative to the comparison, 38% fewer participants in the
intervention developed non-viral STIs (OR= 0.62; 95% CI=0.40-0.96).

For to the secondary biological outcome, incident high-risk HPV infection, at the 12-month
assessment 24 participants (39.3%) in the comparison condition and 36 participants (23.5%)
in the HIV intervention condition had a high-risk HPV infection (OR= 0.60; 95% CI=
0.39-0.91) (Table 3). At 12-months follow-up the unadjusted incidence rate for high-risk
HPV was 0.39 in the comparison condition and 0.24 in the intervention condition (rate
ratio=0.62; 95% CI=0.35– 1.05). In adjusted analyses, relative to the comparison condition,
about 63% fewer participants in the HIV intervention condition developed high-risk HPV
infection (OR=0.37; 95% CI= 0.18-0.77).

For the behavioral outcomes, across the 12-month study period, participants in the HIV
intervention condition, relative to the comparison condition, were less likely to have a
concurrent male sex partner (OR=0.55; 95% CI=0.37-0.83) (Table 4); more likely to
communicate their STI test results with their main male sexual partner (OR=1.52; 95%
CI=1.11-2.06), more likely to report that their main male sexual partner was treated for STIs
(OR=1.41; 95% CI=1.05-1.90), more likely to use condoms during oral sex (OR=2.05; 95%
CI=1.01–4.14), and masturbate their main male partner more frequently in the past 3 months
(1.48 vs. 1.05; % Mean Difference = 0.43; 95% CI=0.03 – .83) as well as over the past 30
days (0.76 vs. 0.55; % Mean Difference = 0.21; 95% CI= 0.002 - 0.42). Across the 12-
month follow-up period, participants in the HIV intervention, relative to the comparison,
were less likely to have a male sexual partner with a strong desire to have children
(OR=0.62; 95% CI=0.40-0.95), less likely to have multiple male sexual partners (OR=0.73;
95% CI=0.54-0.99), and less likely to report douching (OR=0.38; 95% CI=0.23-0.62).
Across the 12-month study period, participants in the HIV intervention condition, relative to
the comparison condition, had higher mean scores on HIV knowledge, condom use self-
efficacy, and perceived fewer partner barriers to practicing safer sex (Table 5). The total
number of safer sex activities employed by each woman was assessed by summing if
participants had outercourse, used condoms consistently, did not engage in concurrency,
used condoms for oral sex, or reduced having multiple sexual partners. Compared to the
comparison, participants in the HIV intervention used more safe sex strategies at the 6-
month (3.21 vs. 2.92; % Mean Difference = .30; 95%CI=.12-.49; P = .002) and 12-month
(3.23 vs. 3.04; % Mean Difference = .19; 95%CI = .01-.39; P = .048) follow-up as well as
over the 12-month period (3.22 vs. 2.98; Relative Difference = 8.61; 95%CI=4.38-12.84; P
= .001).

DISCUSSION
This is the first trial to demonstrate that a two-session HIV intervention can achieve
reductions in non-viral STI incidence, high-risk HPV incidence, and individual concurrency.
Participants in the intervention were 45% less likely to have had a concurrent partner.
Participants in the intervention were also 38% less likely to have a non-viral STI and 63%
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less likely to have high-risk HPV. To contextualize these biological findings, a meta-
analysis performed by the CDC (2009)30 involving 17 HIV/STI behavioral interventions
conducted among African American females observed a 19% reduced odds of having any
STI among intervention participants relative to comparison participants. The results
observed in the current study are more robust that the average intervention effect reported in
the meta-analysis.

Compared to women in the comparison, women in the HIV intervention used more safer sex
strategies. Perhaps as a result of adopting a number of other risk-reduction strategies women
did not enhance condom use during vaginal sex. Of particular importance, the HIV
intervention demonstrated the capacity to reduce multiple sexual partners and sexual
concurrency. Even small changes in concurrency may have a marked impact on transmission
of HIV among African Americans.4 Concurrency by women does not protect women; their
risk is derived from the concurrent relationships of their male sexual partners.5 However,
research has demonstrated that women who engage in concurrency often have male sexual
partners who also engage in concurrency.31 HIV interventions that motivate women to
reduce concurrency may affect women’s selection of a male sexual partner. As individuals
often choose partners like themselves, women who reduce concurrent partners may be more
inclined to select male partners who are less likely to engage in concurrency, 32 which may
reduce women’s HIV risk.

As male pregnancy desire can have an adverse economic impact on women and increase
their HIV risk,33 the HIV intervention addressed partner selection skills to enhance the
likelihood of women selecting male sexual partners who did not desire childbearing outside
of marriage. Reductions in incident STIs may have also been achieved as women were
informed of biological influences impacting women’s HIV risk. As part of this study, none
of the participant’s male sex partners received STI treatment. However, HIV intervention
participants were encouraged to communicate the importance of STI testing and treatment to
male partners. HIV intervention participants reported that their male sexual partners were
more likely to seek STI testing and treatment. Furthermore, participants in the HIV
intervention were less likely to engage in gendered factors influencing HIV risk, such as
vaginal douching. Enhancing partner STI testing/treatment and reducing vaginal douching
are both associated with lower STI acquisition.15,16 Thus, the effects of the HIV
intervention, which targeted Southern African American women’s HIV risks, may be
attributable to providing a range of prevention strategies that address behavioral, economic,
gender, and biological factors influencing their HIV vulnerability.

Study strengths include selecting a random sample, biological outcomes, large sample size
and, a randomized controlled design. This study may not be generalizable to women who are
not African American, who have a different risk profile (drug users), who engage in
concurrency defined differently than in this study, or who are not HMO members. While the
comparison was not time matched to the intervention, the provision of STI testing and
counseling with minimal health education was delivered to represent the usual STI services
participants may receive at a clinic. Siblings were not randomized to avoid contamination;
they were assigned as a pair to the intervention which may introduce bias.

Conclusion
Globally, very few published HIV interventions address concurrency reduction. Noteworthy
is the Ugandan HIV control approach that communicated a risk avoidance message of being
“faithful to one’s partner” or Zero Grazing and witnessed population-level reductions in
HIV incidence.34 Southern African American women are disproportionately affected by
HIV, future interventions for this population and other women should focus on concurrency,
address structural factors and women-controlled biomedical strategies.
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Table 1

Comparability between study conditions at baseline (NOTE: continues onto second page)

Characteristic

General
Health

Condition
(n = 243)

HIV
Intervention

Condition
(n = 605)

P

Sociodemographics

 Age, mean (SD) 22.15 (3.65) 21.99 (3.60) .57

 Finished high school, % (n) 37.0 (90) 36.5 (221) .89

 Living alone, % (n) 23.5 (57) 18.8 (114) .13

 Received public assistance, % (n) 15.6 (38) 19.7 (119) .14

 Employed, % (n) 72.4 (176) 71.2 (431) .73

 Hours work per week, mean (SD) 35.16 (12.03) 33.92 (11.76) .24

 Hourly wage, mean (SD) 11.98 (5.88) 11.62 (6.53) .53

 Relationship length 20.17 (19.32) 21.54 (19.58) .4

 Frequency marijuana use past 30 days, mean (SD) 1.56 (5.77) 2.71 (12.64) .07

 Frequency alcohol use past 30 days, mean (SD) 2.72 (4.09) 2.55 (4.26) .59

 History of forced sex, % (n) 17.7 (43) 16.0 (97) .56

 HIV/STI prevention knowledge, mean (SD) 5.34 (1.17) 5.46 (1.10) .17

 Condom self-efficacy, mean (SD) 28.21 (5.88) 28.82 (5.39) .15

 Perceived partner barriers to condom use, mean (SD) 16.95 (3.73) 17.05 (3.66) .73

 Partner communication frequency past 30 days, mean (SD) 7.40 (5.62) 7.11 (5.45) .49

 Douching frequency past 30 days, mean (SD) 1.41 (0.71) 1.44 (0.78) .69

Sexual behaviors

 Percentage condom use for vaginal sex in past 30 days, mean (SD) 51.00 (40.00) 46.00 (39.00) .13

 Condom for oral sex in past 30 days, % (N) 8.9 (29) 11.0 (14) .48

 Had multiple sexual partners in past 6 months, % (n) 39.9 (97) 35.5 (215) .23

 Had concurrent sexual partners in past 6 months, % (n) 18.7 (89) 16.5 (30) .51

 Reported ever having an HIV test, % (n) 62.4 (93) 66.3(227) .4

 Frequency of outercourse in past 30 days, mean (SD) 15.44 (3.53) 15.67 (3.33) .39

 Frequency of outercourse in past 6 months, mean (SD) 2.22 (7.30) 2.25(5.62) .95

  STIs

 Chlamydia, % (N) 8.6 (21) 11.1 (67) .294

 Trichomoniasis, % (N) 8.2 (20) 5.8 (35) .191

 Gonorrhea, % (N) 2.5 (6) 3.5 (21) .452

 Any STDs, % (N) 18.5 (45) 16.4 (99) .450
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Table 2

Effects of the intervention on incidence of any non-viral STI (CT, GC, TV) over the 12-month follow-up

6-Month Assessment 12-Month Assessment GEE Model
Baseline – 12-Month

Unadjusted Percent Unadjusted Percent

I C I C

[N = 441] [N=194] ORa (95%CI) [N= 452] [N = 183] OR (95% CI) b OR (95% CI) P

% % % %

(n) (n) (n) (n)

Non-viral STIs
(CT, GC, TV)

6.1%
(27)

9.7%
(19)

0 .52 (0.26, 1.04) 9.5%
(42)

12,0%
(22)

0 .67 (.37, 1.20) 0.62 (0.40, 0.96) .033
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Table 3

Effects of the intervention on HPV incidence at 12-months follow-up

Crude HPV incidence:
At 12 months follow-up

Baseline – 12 months

Unadjusted
Percent

I
[N=153]

%
(n)

Unadjusted
Percent

C
[N=61]

%
(n)

Relative
Risk
Ratio

(95% CI) P-value Odds
Ratioa

(95% CI)b P-value

23.5%
(36)

39.3%
(24)

0.60 (0.39, 0.91) .02 0.37 (0.18, 0.77) 0.008
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