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Abstract

We estimated HIV prevalence and identified correlates of HIV infection among 1106 men and
women aged 16-34 years residing in Kisumu, Kenya. Demographic, sexual, and other behavioural
data were collected using audio computer-assisted self-interview in conjunction with a medical
examination, real-time parallel rapid HIV testing, and laboratory testing for pregnancy,
gonorrhoea, chlamydia, syphilis, and herpes simplex virus type 2. Multivariate logistic regression
was used to identify variables associated with prevalent HIV infection by gender. Overall HIV
prevalence was 12.1%. HIV prevalence among women (17.1%) was approximately two and one
half times the prevalence among men (6.6%). Odds of HIV infection in men increased with age
(aOR associated with one year increase in age =1.21, Cl =1.07-1.35) and were greater among
those who were uncircumcised (aOR =4.42, Cl =1.41-13.89) and those who had an herpes
simplex virus type 2 positive (aOR =3.13, Cl =1.12-8.73) test result. Odds of prevalent HIV
infection among women also increased with age (aOR associated with one year increase in age
=1.16, ClI =1.04-1.29). Women who tested herpes simplex virus type 2 positive had more than
three times the odds (aOR =3.85, Cl =1.38-10.46) of prevalent HIV infection compared with
those who tested herpes simplex virus type 2 negative. Tailored sexual health interventions and
programs may help mitigate HIV age and gender disparities.
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Introduction

To more effectively control HIV epidemics, correlates of HIV infection need to be better
understood, and prevention strategies adapted to account for risk patterns linked to particular
settings or situations. Several factors have been associated with HIV infection in sub-
Saharan Africa, including extramarital sex,12 multiple sexual partners,3-% inconsistent or
lack of condom use,’~10 the absence of male circumcision,11-12 and most recently, hormonal
contraceptive use.14-16 Physiological factors, such as having a sexually transmitted infection
(STI), particularly ulcerative genital diseases such as herpes simplex virus type 2 (HSV-2),
have also been found to increase infectiousness and susceptibility to HIV infection via a
variety of biological mechanisms.1’

Nyanza Province in western Kenya has the highest HIV prevalence of any province in
Kenya. While HIV prevalence among adults aged 15-64 years decreased nationally from
7.2% in 2007 to 5.6% in 2012, prevalence in Nyanza Province slightly increased from 14.9
to 15.1% during this period.18 Similar to other African countries, women in Kenya are
disproportionately affected by HIV. The 2012 Kenya AIDS Indicator Survey!8 showed that
among 15- to 64-year-olds, a higher proportion of women (6.9%) were infected with HIV
than men (4.4%). A 2003 cross-sectional survey among 13-34-year-olds in rural Asembo,
Nyanza Province, found an HIV prevalence of 3.5% among women 15-19 years of age
compared to a prevalence of 1% among their male counterparts.® Similarly, a gender
disparity in prevalence was found among 20-24-year-olds (7.4% among women and 1.9%
among men).

Given known challenges of undertaking HIV prevention research in resource-poor
settings1920 and for specific populations such as adolescents,21:22 the availability of HIV
prevalence and incidence estimates are important in designing and implementing HIV
research or programmatic activities. The high prevalence of HIV in Nyanza Province makes
it an ideal location to conduct research, including clinical trials, and to evaluate HIV
biomedical interventions/strategies. Using data from the Kisumu Incidence Cohort Study
(KICoS), one of the few detailed HIV risk factor incidence cohort studies in Kenya since the
inception of the U.S. President’s Emergency Plan for AIDS Relief, we assessed the
prevalence of HIV among young adults aged 16—34 for study eligibility and identified
factors associated with HIV infection. The purpose of the analysis is to determine HIV
prevalence and identify correlates of HIV infection among men and women residing in
Kisumu.
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Methods

Study population and procedures

We conducted an observational, prospective study among HIV-seronegative young adults,
16-34 years of age, recruited from a non-probability convenience sample in Kisumu, Kenya.
Study visits for enrolees occurred at three-month intervals for 12 months. The purpose of the
cohort study was to estimate the incidence of HIV and to determine successful recruitment
and retention strategies to prepare for future community-based efficacy trials of biomedical
interventions to prevent HIV.23 Here, we focus on the baseline data collected from persons
who were screened for study participation. Details of KiCoS have been published

elsewhere. 2324

In brief, recruitment for KICoS screening was completed in a variety of venues (e.g.
markets, health clinics, community forums, special interest group meetings, and other public
venues in Kisumu) using convenience sampling. A two-part screening process conducted at
the study clinic was used to determine study eligibility. Those who completed only the first
screening process were referred to as pre-screeners. Those who completed both parts, and
the focus of this analysis, were referred to as screeners.

The initial screening involved a brief computer-based interviewer-administered assessment.
If the person presenting for pre-screening was younger than 18 years of age and not a mature
minor, parental/ guardian consent and minor assent were required before pre-screening was
undertaken. Per Kenya National HIV voluntary counselling and testing guidelines, persons
under 18 years of age, who are pregnant, married, or a parent, and who are able to provide
informed consent for themselves are considered mature minors.2> Mature minors, however,
were encouraged to speak with and involve their parents/ guardians. Verbal agreement to
take part in the brief pre-screening assessment was obtained from person 18 years of age and
older after providing an overview of the study purpose and a general explanation of what the
pre-screening procedures involved.

No personally identifiable information was collected during the pre-screening process. With
the exception of self-reported age being between 16 and 34 years, a yes response was
required for all the following questions in order for pre-screeners to proceed with the
screening assessment and procedures: fluent in English, Kiswabhili, or Dholuo; lived within
the study catchment area (within 5 km of Kisumu town); intended to remain in the study
catchment area over the next 12 months; had sex at least once in the past three months;
never had been told that he/she was infected with HIV by a doctor, nurse, or VCT
counsellor; was not taking part in another HIV prevention study; was willing to return for
study visits every three months for the next 12 months; was willing to undergo HIV and
other medical testing, including a physical exam; and was willing to provide detailed locator
information if determined to be eligible for enrolment. Women also had to self-report that
they were neither currently pregnant nor planning on becoming pregnant in the next 12
months.

Persons eligible to proceed with screening completed written informed-consent procedures
before further data collection was undertaken. The informed consent process involved a
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detailed explanation of the purpose of the study, an account of potential risks and benefits,
and a description of the screening and follow-up procedures, including the sensitive nature
of some questions about sexual behaviour, and repeated rapid HIV testing with pre- and
post-test counselling. In addition, personal and detailed contact information was collected.
Screeners were informed during and following the informed consent process that data
collection would encompass an audio computer-assisted self-interview (ACASI), a medical
examination, rapid HIV testing, and laboratory testing for pregnancy and HSV-2. Both a
staff member and a self-directed ACASI tutorial were provided. Screeners could repeat the
ACASI tutorial as many times as needed and request staff assistance at any time. To
facilitate computer use, the ACASI was completed using a touch screen; mouse and
keyboard use were not available.

The ACASI included an array of demographic (e.g. sex, age, education, marital status,
employment status, and occupation) and behavioural questions (e.g. number of lifetime
sexual partners; STI treatment ever as well as in the past three months; history of oral, anal,
and/or forced/unwanted sex; number of partners; condom use for vaginal or anal sex; birth
control use; and sex during special occasions, all during the past three months). In Western
Kenya, sexual intercourse is part of a traditional practice/sacred ritual that is associated with
cultural activities such as planting, harvesting, weddings, and funerals.28:27 Among the Luo,
the ethnic predominate group in this region, an inextricable relationship exists between sex,
wealth, and productiveness of the land.26:27 HIV testing was conducted through parallel
rapid testing using Uni-Gold HIV-1/2 (Trinity Biotech, Wicklow, Ireland) and Determine
HIV-1/2 (Abbott Labs, Tokyo, Japan) with Bioline (Meridian Life Science Company,
Cincinnati, Ohio) used as a tiebreaker.

Persons who tested HIV positive were provided with referrals for HIV care and treatment
services. In addition, CD4 T-lymphocyte testing was performed and results given to the
participants. Participants were asked to share their results with the referral clinic of their
choice to ensure they received appropriate clinical care. All persons who completed both the
pre-screening and screening received a bar of soap and transport reimbursement of 300-500
Kenya Shillings (equivalent to $3.50-$5.90) depending on the distance between the clinic
and their residence.

Ethics statement

The KICoS protocol, study procedures, data collection instruments, and informed consent
documents were approved by the Research and Public Health Collaboration of the Kenya
Medical Research Institute Scientific Steering and National Ethics Review Committees, and
the U.S. Centers for Disease Control and Prevention Institutional Review Board. As
previously stated, all eligible pre-screeners provided written informed consent prior to
undergoing the second part of the screening. Parental consent and minor assent were used
for all minors <18 years of age except mature minors (i.e. minors who were pregnant,
married, or had children), who provided consent for themselves.
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We used HIV infection at screening as the dependent variable in our analyses. Independent
variables included: demographic characteristics (sex, age, marital status, ethnic group,
religion, highest level of education completed, employment status, and occupation), sexual
history (lifetime number of sexual partners, sex during special occasions, anal sex, oral sex,
forced/unwanted sex, and ST treatment history), sexual behaviour in the past three months
(number of sexual partners with whom vaginal or anal sex occurred, vaginal or anal sex with
a main partner, condom use for vaginal or anal sex, and birth control methods), and medical
data (pregnancy test results, male circumcision status, HIV test results, and HSV-2 results).
Any instance of vaginal or anal sex without a condom in the past 12 months with one or
more partners was used to create a composite unprotected sex variable.

Data analysis

Results

To describe screener characteristics, we computed the frequencies for demographic
variables, circumcision for men, and pregnancy test status for women. Prevalence of HIV
and HSV-2 were also calculated. Bivariate analyses were carried out to assess associations
between HIV status and the independent variables. Age was treated as a continuous variable.
Two continuous variables, the number of lifetime sexual partners and number of vaginal or
anal sexual partners in the past three months, were categorised due to the highly skewed
distribution. All participants reported being sexual active in the past three months in the pre-
screening computer-assisted personal interview (CAPI), but some indicated either that they
had not had any sexual partners or they refused to provide a response in the screening
ACASI. In both questionnaires, sexual intercourse was defined as vaginal or anal sex.
Gender-specific variables, such as pregnancy status and hormonal contraceptive use for
women, and circumcision status for men, were also included.

Multivariate logistic regression models were run separately for men and women to allow for
different variables in the final model, which included variables with a p-value <0.25 in
bivariate analyses. Adjusted odds ratios (aORs) and 95% confidence intervals (Cls) were
calculated. Analyses were performed using statistical analysis software (SAS) for Windows
version 9.2 (SAS Institute, Cary, North Carolina, USA).

Between March 2007 and March 2010 study recruitment and screening were conducted. Of
1724 persons pre-screened, 64% (n =1106, and included 534 men and 572 women)
completed the full screening process (Table 1). Among the 618 persons not meeting one or
more of the eligibility criteria to proceed to the full study screening (data not shown), 465
(75%) reported that they were not sexually active (i.e. had not had vaginal or anal sex) in the
past three months, 90 (15%) planned to move outside of the study catchment area within the
next 12 months, 69 (22%) were not willing to test for HIV, 40 (6%) reported ages outside of
the target age range (75% were too young), 32 (5%) were participating in other HIV
intervention trials, 18 (3%) were women who were pregnant or intending on getting
pregnant within the next 12 months, and 16 (3%) had previously been told that they were
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HIV infected. Residency outside of the study catchment area was only reported by three of
the pre-screeners.

Among those completing screening, the median age was 21 years; the majority reported
being single/never married (68.0%), having an education beyond primary school (60.7%),
and not being employed (60.6%).

Overall HIV prevalence was 12.1% (n =134); prevalence of HIV infection for women was
two and a half times the prevalence for men (17.1% versus 6.6%, respectively). Median
number of lifetime sexual partners was three (men: 5, range 1-88; women: 3, range 1-82).
Unprotected sex in the past three months was reported by 83.4% of participants.

Factors associated with HIV infection: bivariate analyses

For men, the odds of prevalent HIV infection increased with every one year increase in age
(OR =1.20, Cl =1.11-1.29) and for those who had never attended school (OR =9.25, CI
=2.67-32.08) compared to those who completed post-secondary school (Table 2). Men who
had received STI treatment in the past three months (OR =7.00, Cl =2.51-19.53) or prior
history of STI treatment (OR =4.03, ClI =1.78-9.12) had higher odds of prevalent HIV
infection compared to those with no history of an STI treatment. Men who had an HSV-2
positive (OR =6.82, Cl =3.04-15.29) or indeterminate (OR =5.23, Cl =2.02-13.55) test
result compared to a negative result were more likely to be HIV-positive. Men who were
uncircumcised (OR =4.29, Cl =1.49-12.35) had greater odds of being HIV-positive.

For women, the odds of prevalent HIV infection increased with every one year increase in
age (OR =1.17, Cl =1.11-1.23) and were higher for those married or living as married (OR
=2.76, Cl =1.70-4.48) and separated, divorced, or widowed (OR =6.03, Cl =2.92-12.45)
compared to those who were single or never married. The odds of prevalent HIV infection
were greater among those who had never attended school (OR =4.21, CI =1.53-11.61) or
only completed primary school (OR =2.26, Cl =1.19-4.28) versus those who completed
post-secondary school, and who were currently working (OR =1.92, Cl =1.24-2.99)
compared to those who were not. The odds of prevalent HIV infection were also higher
among women with 3—4 lifetime partners (OR =2.53, Cl =1.25-5.12) and those with =5
lifetime partners (OR =3.81, Cl =1.88-7.74) as compared to those who reported 1-2
partners. Those who had received STI treatment more than three months ago (OR =4.03, ClI
=1.78-9.11) or within the past three months (OR =7.00, Cl =2.51-19.53) had a higher
prevalence of HIV compared to those with no history of an STI treatment, those who had an
HSV-2 positive (OR =12.92, Cl =6.94-24.06) or indeterminate (OR =7.04, Cl =2.78-17.82)
test result compared to a negative result, those who had a laboratory confirmed pregnancy
test result (OR =2.06, Cl =0.88-4.82), and those who had used birth control pills in the past
three months (OR =1.96, Cl =1.01-3.82) or had used injections to delay or avoid pregnancy
in the past three months (OR =2.02, Cl =1.05-3.90).

Factors associated with HIV infection: multivariate analyses

In multivariate analyses among men (Table 3), the odds of prevalent HIV infection
increased with each one year increase in age (aOR =1.21, ClI =1.07-1.35), and among those
who had an HSV-2 positive (aOR =3.13, Cl =1.12, 8.73) test result compared to men who
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had a negative result. Men who were uncircumcised (aOR =4.42, Cl =1.41, 13.89) had
greater odds of being HIV-positive.

In multivariate analyses among women, the odds of prevalent HIV infection increased with
each one year increase in age (aOR =1.16, ClI =1.04-1.29), and among those who had an
HSV-2 positive (aOR =3.85, Cl =1.38, 10.71) test result compared to those with a negative
result.

Discussion

A number of other studies throughout Kenya2829 as well as in other African countries have
shown a similar gender disparity in HIV prevalence.13:30.31 The prevalence of HIV infection
among women (17.1%) in our sample was about two and one half times as high as among
men (6.6%). Risk factors for men and women in our study were not identical, but did
overlap. In multivariate models, both increasing age and being HSV-2 positive were
associated with prevalent HIV infection in men and women; the former was not unexpected
as the chance of acquiring infection increases with repeated exposures. Although the
maximum age in our study was 34 years, our results were similar to those described in other
studies.6:32

Men who tested HSV-2 positive had nearly three times the odds and women more than four
times the odds of prevalent HIV infection than those who tested HSV-2 negative. Among
persons with a positive HSV-2 serology, nearly a third were HIV-positive, although the
relative timing of co-infection cannot be determined through our screening data. This
finding concurs with several earlier reports linking HSV-2 with an increased risk of HIV
acquisition®11:13.17.33-38 g ggesting that ulcerative lesions may provide portals of entry for
HIV.3940 A meta-analysis of longitudinal studies also found that HSV-2 infection was
associated with a three-fold risk for HIV acquisition among men and women.36 Behavioural
interventions aimed at preventing HIV infection may benefit from also addressing HSV-2
prevention.

Not being circumcised was also associated with prevalent HIV infection in men and this has
been reported in ecological studies as well as clinical trials.11-134142 Following the
announcements of the positive results of male circumcision on HIV infection, voluntary
medical male circumcision initiatives have been initiated throughout sub-Saharan Africa. A
study in Kisumu, however, found that uncircumcised men who expressed a positive attitude
about circumcision were more likely to report high-risk sexual behaviours.1? Thus, targeted
educational messages for both men and women on the benefits of male circumcision may be
important. Participation in routine counselling and testing may help to further emphasise the
need to use condoms and reduce high-risk behaviours.

Two gender-specific variables were significant in our bivariate analysis and are worth noting
in spite of not reaching statistical significance in multivariate analyses. For women, use of
birth control pills and use of injections to delay pregnancy were associated with higher
prevalence of HIV infection. These results are consistent with cross-sectional studies that
found an association between hormonal contraception use and HIV prevalence, likely
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reflecting higher sexual activity among persons using contraception.14-16 Additional
research in this area is warranted given the disproportionate rates of HIV infection among
women in this geographical region.

Another variable worth noting is education, which was also significant in bivariate analysis
but not in the multivariable analysis. Men and women who never attended school had higher
odds of prevalent HIV infection than those with post-secondary school education. Many
studies from different parts of Africa have now reported on the inverse relationship between
level of education and HIV infection (Zambia,*3 Uganda,** South Africa,*®> Zimbabwe,*6
Tanzania®’). General education has been shown to be a ‘social vaccine’ against HIV
infection in that it can contribute to delays in sexual debut and adoption of other safer sexual
behaviour, 11434849

Our analyses have several limitations. The data presented are cross-sectional; thus, temporal
causality cannot be inferred. Moreover, HIV prevalence and correlates found to be
associated with at-risk behaviours may differ from those associated with HIV incidence,
including the duration of infection. The use of a non-probability convenience sample may
limit the generalisability of our findings. Recruitment focused on sexually active young
adults, 16-34 years of age, in the general population as opposed to high-risk groups (e.g. sex
workers, men who have sex with men, and HIV-negative persons in serodiscordant
relationships) in Kisumu, where HIV prevalence might be expected to be higher. Other
studies have found higher reporting of sensitive behaviour with ACASI in comparison to
face-to-face interviewer-administered surveys.?9-54 Nevertheless, self-reported sexual
behaviour data may contain inaccuracies, including recall biases, social desirability, or
reluctance to truthfully answer sensitive personal questions, resulting in either over reporting
of behaviours (e.g. condom use) or under reporting (e.g. number of lifetime partners). In
addition, use of an ACASI data collection tool with a sample, in which about a third of
persons had no formal education, may have led to increased participant auditory fatigue.
Inconsistencies between CAPI and ACASI methods suggest that there may be additional
value in undertaking a multi-step screening process to ensure that persons ultimately
enrolled suitably meet the study eligibility criteria.

Given the wide Cls shown in our regression results, our sample size was too small and thus
limited inferences can be made from our data. Any conclusions drawn from this data would
require replication with a larger sample. It is also important to note that we had a number of
sexual behaviour variables that were likely correlated, so would not be significant in
multivariate analyses. This may have been one reason that other studies found an association
between HIV prevalence and variables such as the number of lifetime sexual partners,
marital status, and past treatment for an STI,% which did not show statistical significance in
our analyses. The predominantly urban (versus rural) population and our small sample size
may have also contributed to the lack of statistical significance.

In conclusion, continued attention to examining HIV risk factors is needed in this setting,
especially among adolescents. Disparities in gender and age among 16—-34-year-olds suggest
that tailored sexual health interventions and programs may help mitigate risk for STIs,
including HIV, and other negative sexual outcomes, such as unintended pregnancy.
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Demographic and behavioural characteristics of persons screened, Kisumu Incidence Cohort Study, Kenya,

2007-2010.2
Characteristic Total n/N (%) Womenn/N (%) Menn/N (%)
1106 (100) 572 (51.7) 534 (48.3)
Age group (years)
16-17 260/1106 (235)  148/572(25.9)  112/534 (21.0)
18-24 635/1106 (57.4)  322/572(56.3)  313/534 (58.6)
25-29 149/1106 (13.5)  73/572 (12.8) 76/534 (14.2)
30-34 62/1106 (5.6) 29/572 (5.1) 33/534 (6.2)
Marital Status
Single/never married 747/1099 (68.0) 348/569 (61.2) 399/530 (75.3)
Married/living as married 305/1099 (27.8) 182/569 (32.0) 123/530 (23.2)
Separated/divorced/widowed 47/1099 (4.3) 39/569 (6.9) 8/530 (1.5)
Ethnic group or tribe
Luo 964/1105 (87.2)  489/571(85.6)  475/534 (89.0)
Luhya 83/1105 (7.5) 48/571 (8.4) 35/534 (6.6)
Kisii 33/1105 (3.0) 16/571 (2.8) 17/534 (3.2)
Kikuyu/Maasai/Other 25/1105 (2.3) 18/571 (3.2) 7/534 (1.3)

Religion

Roman Catholic

Protestant or other Christian

Muslim/Nomiya/Other
No religion

Highest education level
Never attended school
Primary school

Secondary school

Post-secondary schoolP
Currently working

Yes

No

Lifetime number of sexual partners®

1-2 partner
3-4 partners

=5 partners

Number of sexual partners in the last three monthsd

0 partners
1 partner
2-3 partners

>4 partners

Any unprotected vaginal or anal sex in the last three months

488/1103 (44.2)

404/1103 (36.6)

174/1103 (15.8)
37/1103 (3.4)

46/1099 (4.2)
386/1099 (35.1)
381/1099 (34.7)
286/1099 (26.0)

434/1100 (39.5)
666/1100 (60.6)

188/1052 (17.9)
377/1052 (35.8)
487/1052 (46.3)

70/1078

404/1078 (37.5)
368/1078 (34.1)
236/1078 (21.9)
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278/570 (48.8)

183/570 (32.1)
87/570 (15.3)
22/570 (3.9)

24/570 (4.2)
227/570 (39.8)
187/570 (32.8)
132/570 (23.2)

202/569 (35.5)
367/569 (64.5)

142539 (26.4)
228/539 (42.3)
169/539 (31.4)

35/552 (6.3)
289/552 (52.4)
156/552 (28.3)
72/552 (13.0)

210/533 (39.4)

221/533 (41.5)
87/533 (16.3)
15/533 (2.8)

22/529 (4.2)
159/529 (30.1)
194/529 (36.7)
154/529 (29.1)

232/531 (43.7)
299/531 (56.3)

46/513 (9.0)
149/513 (29.0)
318/513 (62.0)

35/526 (6.7)
115/526 (21.9)
212/526 (40.3)
164/526 (3.12)
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Characteristic Total n/N (%) Womenn/N (%) Menn/N (%)
1106 (100) 572 (51.7) 534 (48.3)
Yes 789/946 (83.4)  387/476(81.3)  402/470 (85.5)
No 157/946 (16.6) 89/476 (18.7) 68/470 (14.5)
Circumcision as confirmed by physical examination (men only)
Uncircumcised - 327/527 (62.1)
Circumcised - 200/527 (38.0)
Pregnant as confirmed by lab test (women only)
Pregnant - 28/569 (5.0) -
Not pregnant - 541/569 (95.1) -
Used any method to avoid or delay pregnancy in the last three months
Yes 455/1065 (42.7)  258/567 (45.5)  197/498 (39.6)
No 610/1065 (57.3)  309/567 (54.5)  301/498 (60.4)
Self/partner used birth control pills to delay or avoid pregnancy in the last three
months®
Yes 210/438 (48.0)  143/256 (55.9)  67/182 (36.8)
No 228/438 (52.1)  113/256 (44.1)  115/182 (63.2)
Self/partner used contraceptive injections to delay or avoid pregnancy in the last three
months®
Yes 165/425 (38.8)  137/255(53.7)  28/170 (16.5)
No 260/425 (61.2)  118/255 (46.3)  142/170 (83.5)

a . . o .
Sample sizes fluctuate for some variables due to missing data. Some percentages do not sum to 100 due to rounding.

Post-secondary education includes technical/vocational training or study at a college or university.

Person with whom the participant had vaginal or anal sex; 54 participants refused to report number of lifetime sexual partners in the ACASI.

Person with whom the participant had vaginal or anal sex; 28 participants refused to report number of sexual partners in the past three months in

the ACASI.

e - . . . . -
Asked of participants who reported using a method to avoid or delay pregnancy in the past three months in the ACASI; participant could select

more than one method.
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