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Abstract: Objective: To identify factors associated with prevalent HIV in a national HIV survey in Kenya.
Methods: The Kenya AIDS Indicator Survey was a nationally representative population-based sero-survey that examined
demographic and behavioral factors and serologic testing for HIV, HSV-2 and syphilis in adults aged 15-64 years. We
analyzed questionnaire and blood testing data to identify significant correlates of HIV infection among sexually active
adults.
Results: Of 10,957 eligible women and 8,883 men, we interviewed 10,239 (93%) women and 7,731 (87%) men. We
collected blood specimens from 9,049 women and 6,804 men of which 6,447 women and 5,112 men were sexually active
during the 12 months prior to the survey. HIV prevalence among sexually active adults was 7.4%. Factors independently
associated with HIV among women were region (Nyanza vs Nairobi: adjusted OR [AOR] 1.6, 95%CI 1.1-2.3), number of
lifetime sex partners (6-9 vs 0-1 partners: AOR 3.0, 95%CI 1.6-5.9), HSV-2 (AOR 6.5, 95%CI 4.9-8.8), marital status
(widowed vs never married: AOR 2.7, 95%CI 1.5-4.8) and consistent condom use with last sex partner (AOR 2.3, 95%CI
1.6-3.4). Among men, correlates of HIV infection were 30-to-39-year-old age group (AOR 5.2, 95%CI 2.6-10.5), number
of lifetime sex partners (10+ vs 0-1 partners, AOR 3.5, 95%CI 1.4-9.0), HSV-2 (AOR 4.7, 95%CI 3.2-6.8), syphilis (AOR
2.4, 95%CI 1.4-4.0), consistent condom use with last sex partner (AOR 2.1, 95% CI 1.5-3.1) and lack of circumcision
(AOR 4.0, 95%CI 2.8 - 5.5).
Conclusion: Kenya’s heterogeneous epidemic will require regional and gender-specific prevention approaches.
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INTRODUCTION
Lack of a comprehensive understanding of national HIV
epidemics remains a major challenge for targeting effective
HIV programs. Antenatal clinic (ANC) sentinel surveillance
has been useful to document trends of generalized epidemics
but lacks adequate sexual-behavioral and other associated
risk factors for HIV infection, and is not generalizable to
men and non-pregnant women [1]. Studies conducted in a
number of sub-Saharan African countries showed that ANC
data over-estimated prevalence in 15-19 year olds and underestimated prevalence in older ANC clinic attendees [2, 3].
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Hospital-based studies have also been conducted in low
prevalence areas to understand risk factors [4], but the
findings are not easily generalizable to populations living in
countries with high HIV prevalence.
Concerns about the representativeness and accuracy of
national HIV estimates derived from ANC surveillance have
led to an increased demand for surveys and more data on the
prevalence and distribution of HIV in the whole population
[5]. In sub-Saharan Africa, more than 38 countries have
conducted national population-based HIV surveys [6]. These
surveys most often were restricted to reproductive ages,
collected dried blood spots for biological tests [7], and
avoided questions about sexual behavior and HIV status
which are considered sensitive. Thus, laboratory and risk
factor analyses have been limited. Programmatic data from
voluntary counseling and testing (VCT) centers as well as
HIV test results from prevention of mother-to-child
2011 Bentham Open
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transmission (PMTCT) programs have been used in some
cases to estimate HIV prevalence and investigate
associations with demographic, behavioral, and biological
factors [8-10]. However, these are limited due to their lack of
representativeness of the populations that seek VCT and
PMTCT services [11]. For example, PMTCT services are
only offered to pregnant women. Additionally, risk behavior,
perception of risk behavior, or attitudes towards HIV/AIDS
have been shown to influence uptake of VCT services [12].
Sexual transmission is the major route for HIV infection
in sub-Saharan Africa [13,14]. In Kenya, sexual transmission
contributes over 90% of all HIV infections [13]. The World
Health Organization (WHO) categorizes Kenya as having a
generalized HIV epidemic, defined as having an HIV
prevalence of more than 1% in the adult general population
and more than 5% in vulnerable adults such as sexually
transmitted infection (STI) clinic patients. Kenya has wide
variability in the distribution of HIV infection by
geographic, demographic, sexual-behavioral, and biological
factors. The Kenya Demographic and Health Survey
(KDHS) conducted in 2003 included HIV serology but was
limited in the scope and depth of sexual-behavioral and
biological indicators collected, and included consenting
adults aged 15-49 years [15]. In this era of expansion of
prevention, care and treatment programs for HIV, additional
variables of interest are needed to facilitate accurate
interpretation of HIV prevalence data and associated risk
factors [16].
We conducted the Kenya AIDS Indicator Survey (KAIS)
in 2007 to provide nationally-representative and
comprehensive data on demographic, behavioral, and
biologic indicators of HIV/AIDS, beyond that of previous
national HIV surveys in Kenya. In addition to providing
national prevalence estimates for HIV and sexually
transmitted infections, these data provided the opportunity to
link HIV status with key demographic, behavioral, and
biologic information to identify significant correlates
associated with HIV infection in Kenya. We examined
factors independently associated with the risk of HIV
infection among individuals who were sexually active during
the 12 months prior to the survey.
METHODS
Ethics Statement
Ethical approval was obtained from the Ethical Review
Committee at the Kenya Medical Research Institute
(KEMRI) and the Institutional Review Board at the Centers
for Disease Control and Prevention (CDC). Respondents
provided consent separately for the interviews and blood
draws.
Study Setting
KAIS was conducted among a nationally representative
sample of households selected from all the eight provinces in
Kenya, covering both rural and urban areas. Various studies
show that Nyanza province continues to have the highest
HIV prevalence in Kenya [15,17,18]. Nairobi province is the
capital city and has a cosmopolitan population with diverse
ethnic groups and cultures. Nyanza on the other hand is
predominantly inhabited by the Luo ethnic group.
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Survey Design, Sampling and Participation
Briefly, we conducted a cross-sectional, stratified twostage cluster survey designed to achieve a nationally
representative sample and sufficient statistical power to
provide prevalence estimates for each of the 8 provinces
(Fig. 2). The first stage involved selecting 415 clusters out of
1,800 in the national sampling frame and the second stage
involved the selection of households per cluster with equal
probability of selection in the rural-urban strata. In order to
reflect the population distribution, we sampled 294 and 121
clusters in rural and urban areas respectively. We collected
data between August and December, 2007. Eligible
participants were individuals aged 15-64 who were residents
or household visitors the night prior to the survey team’s
visit. We administered household and individual
questionnaires and collected venous blood from respondents.
Key questions included respondent’s HIV status, testing
history, age at sexual debut, condom use, number of lifetime
sex partners, alcohol use during last sexual intercourse, male
circumcision status and mobility (which was defined as the
number of separate occasions when the respondent traveled
away from home/community and slept away in the previous
12 months) and access to cotrimoxazole and antiretroviral
therapy (ART) for those with HIV infection. Partner-specific
information on HIV status, testing history, disclosure,
condom use and family planning preference were collected
for up to four sex partners in the last year. With exception of
condom use and family planning preferences, many of the
indicators were unique to KAIS and were not asked in the
KDHS. For population size estimates, we used census data
from the Kenya National Bureau of Statistics, using the 2006
sampling frame based on the 1999 census. We calculated the
corresponding 95% confidence intervals taking into account
the sampling weights and study design. Full details of
methods used in KAIS have been published elsewhere [18].
Laboratory Testing
Blood specimens were transported to Kenya’s National
Public Health Laboratory in Nairobi and tested for HIV,
syphilis and HSV-2. CD4 cell count enumeration was
conducted for HIV-infected participants. HIV testing was
performed according to the national guidelines for HIV
testing using a validated HIV testing algorithm for the
country: the Vironostika HIV Uni-Form II antigen/antibody
(BioMérieux Bv, Boseind, Netherlands) for screening and
the Murex HIV antigen/antibody combination (Abbott/
Murex-Biotech Ltd, Kent, UK) for confirmation in a serial
testing algorithm. Specimens with discordant results were retested with the two assays. Polymerase Chain Reaction
(PCR) testing was conducted on specimens that still had two
discordant results after re-testing. For HSV-2 testing, the
Kalon HSV Type 2- specific IgG EIA (Kalon Biologicals,
Guildford, UK) was used; this was a recombinant type 2
antigen (gG2) modified to eliminate reactivity arising from
HSV type 1 infection, at the same time retaining the natural
antigenic characteristics of HSV-2. For syphilis infection,
serum specimens were first screened using a Treponema
pallidum particle agglutination assay (TPPA) (SerodiaTPPA, Fujirebio Diagnostics Inc, Tokyo, Japan) to detect
previous exposure to syphilis antigens. All TPPA-positive
specimens were then tested using a rapid plasma reagin
(RPR) (Becton, Dickinson and Company, Franklin Lakes,
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NJ, USA) test on undiluted (i.e. neat) serum specimen to test
for reaginic antigens. Specimens with positive TPPA and
RPR serologies were defined an active syphilis infection. For
quality control of each test, all positive specimens and 5% of
negative specimens were retested in a different laboratory
using the same testing algorithms.
Data Analysis
Data from questionnaires were entered into a CSPro
database (version 3.3, US Census Bureau, Washington DC,
USA) by two different data clerks. All discrepancies
between the two entries were resolved by a data manager
during the data cleaning stage. To obtain nationally
representative estimates, we calculated sampling weights for
each individual and household based on selection probability
and taking into account cluster-level non-participation. In
addition, special weights were calculated for those who
participated in the blood draw to take into account clusterlevel non-participation.
For the purposes of this paper, we restricted analysis to a
sub-set of questions from the individual questionnaire among
participants who were sexually active in the last year before
the survey. Sexually active individuals were those who selfreported having had sexual intercourse. Additionally, we
conducted a sub-analysis to further investigate correlates of
HIV infection that were specific to Nyanza province, the
province with the highest HIV prevalence rate for men and
women compared to all other provinces. We used the RaoScott chi-square test which allowed adjusting for the cluster
survey design when testing for associations between
categorical variables and HIV infection. Bivariate analysis
was used to quantify the association between the
demographic, behavioral and biological variables and HIV
infection. We conducted multivariate logistic regression by
constructing separate models for males and females to assess
factors independently and significantly associated with HIV
infection among sexually active persons. All variables were
first included in the models and model selection was carried
out using a backward elimination procedure. All variables
that had a p-value of greater than 0.5 were removed from the
models in the first step unless they were suspected to be
confounders. Variables were then removed sequentially from
the models starting with the one with the highest p-value
until all variables had a p-value of less than 0.05. All
confounders were retained in the model irrespective of the pvalue. Odds ratios, adjusted odds ratios (AOR), and
associated 95% confidence intervals were calculated based
on pre-specified reference groups.
RESULTS
We collected information from 9,691 households. A total
of 19,840 individuals were eligible, of which 17,970 (90%)
consented to be interviewed, including 10,239 women (93%)
and 7,731 men (87%) (Fig. 1). Among the eligible
respondents, 9,049 (83%) women and 6,804 (77%) men
consented for and provided a blood sample for HIV, HSV-2,
and syphilis testing, a response rate of 88% of those
interviewed, with similar uptakes rates among men and
women. Among those consenting to blood draw 6,447
women (71%) and 5,112 men (75%) were sexually active in
the last year. Overall, 57% of KAIS participants were
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female, the median age was 30 years, 74% resided in rural
areas, 70% were currently employed, 61% were married, and
<1% of women and 6.6% of men drank alcohol before their
last sexual encounter (Table 1). Among the laboratoryconfirmed HIV positive respondents, 56% had never tested
for HIV infection, 28% self-reported HIV negative and 16%
self-reported HIV positive status. We found ethnicity to be
co-linear with province and circumcision and choose to
present differential risks with a focus on circumcision status
and province rather than with a focus on ethnicity.
HIV Prevalence
Overall, HIV prevalence among all adults aged 15-64
years was 7.1% (95% CI, 6.5-7.7), representing an estimated
1.4 million people nationwide. Among sexually active adults
aged 15-64 years old, 7.4% (95% CI, 6.7-8.2) were infected
with HIV. Women were more likely to be infected (8.2%)
than men (6.4%). Young women aged 15-24 years were
nearly 5 times more likely to be infected (7.8%) than young
men of the same age group (1.7%). HIV prevalence
increased with age, with the highest prevalence (10.1%)
between 30 and 39 years. Among 30-39 year olds, HIV
prevalence was 11.0% among women compared to 9.0%
among men. Prevalence among individuals aged 60-64 was
2.9%.
Although there was no difference in HIV prevalence
between rural and urban areas,, prevalence varied greatly
across provinces (Table 1). Women had higher HIV
prevalence than men in all provinces. In Nyanza Province
17.7% (95% CI, 14.9-20.5) of women and 14.1% (95% CI,
11.4-16.9) of men were infected. HIV prevalence was higher
among married or cohabitating (7.4%, 95% CI 6.6-8.2),
separated/ divorced (12.7%, 95% CI 9.1-16.2), and widowed
individuals (21.3%, 95% CI 15.0-27.6) compared with never
married individuals (4.3%, 95% CI 3.2-5.4). We observed no
difference in HIV prevalence by wealth status for women
and men; however, men who were currently employed had
higher prevalence (6.8%, 95% CI 5.9-7.6) than those that
were not employed (2.9%, 95% CI 1.0-4.8) (Table 1).
Behavioral Factors and HIV Infection
Among sexually active men, HIV prevalence was 18.1%
(95% CI 14.8-21.4) among uncircumcised men and 4.5%
(95% CI 3.8-5.2) among the circumcised men. HIV
prevalence in uncircumcised men rose sharply between the
15-24 year age group (3.2%) and the 30-39 year age group
(30.4%) and remained high in uncircumcised men through
age 59.
Among participants who reported being sexually active
in the last 12 months, consistent condom use with the last
sex partner was associated with higher HIV prevalence
compared to no condom use with the last sex partner (Table
1). However, a sub-analysis showed that HIV-infected
persons who knew their sero-positive status were 4 times
more likely to use a condom compared to those who selfreported an HIV negative status based on the result of their
last test (53.1.% vs 13.9%) or those who had never had an
HIV test (11.2%).
HIV prevalence also varied with STI infection.
Respondents who reported any STI in the last 12 months had
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HIV Prevalence by Demographic, Behavioral and Biologic Factors Among Sexually Active Adults Aged 15-64 Years in
Kenya in 2007
Female

Male
Total Positive %
(95% CI)

Total
(N)

Total Positive
(n)

536

8.2 (7.3 - 9.2)

5112

1669

147

7.8 (6.2 - 9.4)

1181

108

10.0 (7.9 - 12.1)

30-39

1825

198

40-49

1156

50-59
60-64

Total
Total Positive
(n)

Total Positive %
(95% CI)

Total Positive
% (95% CI)

Total
(N)

323

6.4 (5.6 - 7.2)

11559

859

7.4 (6.7 - 8.2)

977

20

1.7 (0.8 - 2.5)

2646

167

5.6 (4.5 - 6.6)

720

56

8.3 (6.0 - 10.7)

1901

164

9.4 (7.8 - 11.0)

11.0 (9.1 - 12.9)

1354

115

9.0 (7.1 - 10.9)

3179

313

10.1 (8.7 - 11.6)

63

5.2 (3.9 - 6.5)

1040

88

8.1 (6.3 - 10.0)

2196

151

6.6 (5.4 - 7.7)

520

18

3.5 (1.7 - 5.2)

740

37

5.2 (3.4 - 7.0)

1260

55

4.5 (3.1 - 5.9)

96

2

3.4 (0.0 - 8.1)

281

7

2.7 (0.6 - 4.9)

377

9

2.9 (0.5 - 5.3)

Male

0

0

. (. - .)

5112

323

6.4 (5.6 - 7.2)

5112

323

6.4 (5.6 - 7.2)

Female

6447

536

8.2 (7.3 - 9.2)

0

0

. (. - .)

6447

536

8.2 (7.3 - 9.2)

never married/cohabitating

631

49

7.0 (4.6 - 9.4)

1017

30

2.6 (1.5 - 3.6)

1648

79

4.3 (3.2 - 5.4)

separated/divorced

299

54

17.1 (11.6 - 22.5)

198

14

5.8 (2.3 - 9.3)

497

68

12.7 (9.1 - 16.2)

widowed

145

37

21.0 (14.3 - 27.8)

31

8

22.4 (7.0 - 37.8)

176

45

21.3 (15.0 - 27.6)

currently married/cohabitating

5372

396

7.5 (6.6 - 8.4)

3866

271

7.3 (6.3 - 8.3)

9238

667

7.4 (6.6 - 8.2)

Yes

213

56

23.4 (17.3 - 29.6)

-

-

-

213

56

23.4 (17.3 - 29.6)

No

6234

480

7.7 (6.8 - 8.6)

-

-

-

6234

480

7.7 (6.8 - 8.6)

No primary

1076

55

6.2 (4.3 - 8.2)

478

16

4.4 (2.0 - 6.8)

1554

71

5.7 (4.3 - 7.1)

Incomplete primary

1846

202

10.6 (8.8 - 12.3)

1270

89

6.8 (5.1 - 8.6)

3116

291

9.0 (7.7 - 10.4)

Complete primary

1701

155

8.6 (7.2 - 10.1)

1347

94

6.9 (5.3 - 8.4)

3048

249

7.9 (6.7 - 9.0)

Secondary or higher

1824

124

6.4 (4.7 - 8.0)

2017

124

6.2 (5.0 - 7.4)

3841

248

6.3 (5.2 - 7.3)

Lowest

1196

91

8.7 (6.7 - 10.7)

883

56

6.6 (4.5 - 8.7)

2079

147

7.8 (6.0 - 9.5)

Second

1148

100

9.0 (7.0 - 11.0)

898

58

7.1 (5.3 - 8.9)

2046

158

8.2 (6.7 - 9.7)

Middle

1225

94

7.6 (5.9 - 9.2)

919

56

6.1 (4.3 - 7.8)

2144

150

6.9 (5.6 - 8.3)

Fourth

1270

120

8.8 (6.8 - 10.8)

1023

59

5.4 (3.8 - 6.9)

2293

179

7.3 (5.9 - 8.7)

Highest

1608

131

7.4 (5.4 - 9.5)

1389

94

7.0 (5.1 - 8.8)

2997

225

7.2 (5.6 - 8.8)

Currently employed

4405

396

8.7 (7.6 - 9.8)

4620

308

6.8 (5.9 - 7.6)

9025

704

7.7 (6.9 - 8.5)

Not currently employed

2042

140

7.2 (5.7 - 8.6)

492

15

2.9 (1.0 - 4.8)

2534

155

6.4 (5.1 - 7.7)

Nairobi

696

68

10.6 (7.9 - 13.4)

623

44

8.4 (4.5 - 12.2)

1319

112

9.7 (6.8 - 12.5)

Central

887

35

4.0 (2.3 - 5.7)

746

24

3.9 (1.7 - 6.2)

1633

59

3.9 (2.2 - 5.7)

Coast

759

57

8.6 (6.4 - 10.7)

610

40

6.5 (4.2 - 8.8)

1369

97

7.6 (6.1 - 9.2)

Eastern

1048

62

6.1 (3.6 - 8.5)

751

20

2.7 (1.5 - 4.0)

1799

82

4.7 (3.0 - 6.4)

North-Eastern

305

3

1.2 (0.1 - 2.3)

225

4

1.1 (0.0 - 2.9)

530

7

1.2 (0.1 - 2.2)

Total
(N)

Total Positive (n)

6447

15-24
25-29

Variable
Total

Age

Gender

Marital status

Widowhood*

Level of education

Wealth Quintiles

Current employment

Province
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Female

Total
Total Positive
(n)

Total Positive %
(95% CI)

Total
(N)

Total Positive
(n)

17.7 (14.9 - 20.5)

770

114

14.1 (11.4 - 16.9)

1750

294

16.1 (13.8 - 18.5)

74

6.5 (4.2 - 8.9)

734

49

5.9 (4.3 - 7.5)

1667

123

6.3 (4.6 - 8.0)

57

6.2 (4.0 - 8.4)

653

28

4.4 (2.6 - 6.3)

1492

85

5.4 (3.7 - 7.1)

4825

370

7.7 (6.8 - 8.7)

3763

220

6.1 (5.2 - 6.9)

8588

590

7.0 (6.3 - 7.8)

1622

166

9.7 (7.1 - 12.3)

1349

103

7.5 (5.4 - 9.6)

2971

269

8.8 (6.8 - 10.8)

4418

189

4.5 (3.8 - 5.2)

4418

189

4.5 (3.8 - 5.2)

680

132

18.1 (14.8 21.4)

680

132

18.1 (14.8 - 21.4)

Total
(N)

Total Positive (n)

Nyanza

980

180

Rift-Valley

933

Western

839

Rural
Urban

Variable

Male
Total Positive %
(95% CI)

Total Positive
% (95% CI)

Total
(N)

Urban/Rural

Circumcision
Yes
No
Mobility**
0

3348

251

7.5 (6.3 - 8.7)

2735

158

5.8 (4.8 - 6.8)

6083

409

6.7 (5.8 - 7.7)

1

1911

168

8.4 (6.9 - 9.8)

1005

74

7.3 (5.5 - 9.1)

2916

242

8.0 (6.9 - 9.2)

2

1188

117

10.0 (8.1 - 12.0)

1372

91

7.0 (5.5 - 8.6)

2560

208

8.4 (7.1 - 9.8)

<10

10

1

8.6 (0.0 - 25.1)

44

0

. (. - .)

54

1

1.9 (0.0 - 5.8)

10-14

712

94

12.6 (9.6 - 15.7)

853

60

7.0 (5.1 - 8.8)

1565

154

9.6 (7.8 - 11.4)

15-19

3723

334

8.6 (7.4 - 9.9)

2886

196

6.8 (5.8 - 7.8)

6609

530

7.9 (7.0 - 8.7)

20-24

979

58

5.6 (3.9 - 7.3)

816

52

6.2 (4.4 - 8.0)

1795

110

5.9 (4.6 - 7.1)

25+

119

1

0.4 (0.0 - 1.3)

239

11

5.0 (2.1 - 7.9)

358

12

3.4 (1.5 - 5.4)

Yes

427

35

6.8 (4.3 - 9.4)

280

6

1.7 (0.3 - 3.1)

707

41

4.9 (3.2 - 6.6)

No

1202

105

7.9 (6.1 - 9.6)

665

11

1.4 (0.5 - 2.3)

1867

116

5.5 (4.4 - 6.7)

0

0

0

. (. - .)

0

0

. (. - .)

0

0

. (. - .)

1

6268

505

8.0 (7.1 - 9.0)

4241

246

6.0 (5.2 - 6.8)

10509

751

7.2 (6.5 - 7.9)

2

136

24

15.5 (9.1 - 21.8)

695

55

7.5 (5.2 - 9.9)

831

79

8.9 (6.7 - 11.1)

159

23

14.2 (8.0 - 20.4)

Age at first sex

Condom use first sex

Sex partners in the last 12
months

14

3

19.5 (0.0 - 42.2)

145

20

13.7 (7.3 20.1)

0

0

0

. (. - .)

0

0

. (. - .)

0

0

. (. - .)

1

2579

81

3.7 (2.7 - 4.6)

554

7

1.5 (0.3 - 2.6)

3133

88

3.3 (2.5 - 4.1)

2-3

2905

291

8.9 (7.6 - 10.2)

1479

62

4.1 (2.8 - 5.3)

4384

353

7.3 (6.3 - 8.3)

4-5

654

105

16.2 (12.6 19.7)

1040

71

5.9 (4.2 - 7.6)

1694

176

10.0 (8.2 - 11.7)

6-9

124

26

20.1 (12.2 28.0)

719

46

7.7 (5.4 - 10.1)

843

72

9.7 (7.1 - 12.3)

10+

88

12

16.4 (5.1 - 27.6)

981

91

9.3 (7.1 - 11.4)

1069

103

9.8 (7.5 - 12.2)

Yes

568

95

17.8 (14.1 21.6)

873

68

8.2 (6.1 - 10.2)

1441

163

12.0 (9.7 - 14.3)

No

5879

441

7.3 (6.4 - 8.2)

4239

255

6.0 (5.2 - 6.9)

10118

696

6.8 (6.1 - 7.5)

3+
Lifetime sex partners

Condom use with last sexual
partner
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(Table 1) contd…..

Female

Male

Total
Total Positive
(n)

Total Positive %
(95% CI)

Total
(N)

Total Positive
(n)

8.9 (6.6 - 11.1)

560

42

7.5 (4.8 - 10.2)

1494

131

8.3 (6.6 - 10.1)

8.1 (7.1 - 9.1)

4552

281

6.3 (5.4 - 7.1)

10065

728

7.3 (6.5 - 8.1)

79

2.2 (1.6 - 2.7)

3530

83

2.4 (1.7 - 3.0)

7122

162

2.3 (1.8 - 2.7)

2793

455

15.8 (14.0 17.5)

1546

240

15.3 (13.3 17.3)

4339

695

15.6 (14.1 - 17.1)

Syphilis negative

6272

521

8.2 (7.3 - 9.2)

4962

301

6.2 (5.4 - 6.9)

11234

822

7.3 (6.6 - 8.0)

Syphilis positive

106

13

11.8 (5.1 - 18.5)

107

20

18.6 (9.0 28.2)

213

33

15.3 (9.3 - 21.4)

Yes

154

28

17.0 (9.3 - 24.6)

135

17

15.9 (7.2 24.7)

289

45

16.5 (10.5 - 22.6)

No

5708

479

8.1 (7.2 - 9.1)

4670

297

6.4 (5.6 - 7.2)

10378

776

7.4 (6.6 - 8.1)

Total
(N)

Total Positive (n)

Yes

934

89

No

5513

447

HSV-2 negative

3592

HSV-2 positive

Variable

Total Positive %
(95% CI)

Total Positive
% (95% CI)

Total
(N)

Alcohol use at last sex

HSV-2 infection

Active Syphilis infection***

STI

Widowhood*: Widowhood variable was defined as previous marriage that ended due to death of a spouse. Some previously widowed women had remarried when the survey was
conducted.
Mobility**: Mobility was defined as the number of separate occasions the respondent traveled away from home or community and slept away in the last 12 months.
Active Syphilis infection***: Active syphilis infection was defined as positive RPR and TPPA serologies.

higher prevalence of HIV (16.5%) compared to those not
reporting an STI (7.4%), and 44.7% of women and 32.0% of
men were infected with HSV-2. HIV prevalence among
those co-infected with HSV-2 was 15.6% compared to 2.3%
among those not infected with HSV-2. Syphilis prevalence
was 1.9% (1.6% and 2.3% among women and men,
respectively). HIV prevalence was significantly higher
among those infected with syphilis (16.5%) compared to
those without syphilis infection (7.4%).
Factors Independently Associated with HIV
Women
In multivariate analyses, independent correlates of HIV
infection among sexually active women were geographical
area of residence (Nyanza Province vs Nairobi: adjusted OR
[AOR] 1.6, 95% CI 1.1-2.3), higher number of lifetime sex
partners (6-9 vs 0-1 partners: AOR 3.0, 95% CI 1.6-5.9),
HSV-2 infection (AOR 6.5, 95% CI 4.9-8.8), marital status
(separated/divorced vs never married: AOR 2.2, 95% CI 1.23.9; widowed vs never married: AOR 2.7, 95% CI 1.5-4.8)
and consistent condom use with the last sex partner (AOR
2.3, 95% CI 1.6-3.4) (Table 2).
Men
Among men, correlates of HIV infection were age group
(30-39 years vs 15-24 years: AOR 5.2, 95% CI 2.6-10.5),
number of lifetime sex partners (10 partners vs 0-1, AOR
3.5, 95% CI 1.4-9.0), HSV-2 infection (AOR 4.7 95% CI
3.2-6.8), syphilis infection (AOR 2.4, 95% CI 1.4-4.0),
consistent condom use with the last sex partner (AOR 2.1,
95% CI 1.5-3.1) and lack of male circumcision (AOR 4.0,
95% CI 2.8 - 5.5) (Table 2).

Factors Associated with HIV in Nyanza Province
Prevalence among sexually active adults in Nyanza
province was highest in the 25-to-29-year-old age group for
women (23.4%) and in the 30-to-39-year old age group for
men (25.9%). Of separated/divorced individuals, 42.2% were
HIV-infected; uncircumcised men had a prevalence of 20.8%
compared to the 6.8% among those circumcised. In
multivariate analysis, factors independently associated with
HIV prevalence among recently sexually active women were
age group 25-29 years vs 15-24 years (AOR 1.3, 95% CI 0.82.3); current marital status (separated/divorced vs never
married: AOR 5.7, 95% CI 1.5-20.9; widowed vs never
married: AOR 4.4, 95% CI 1.0-19.5), HSV-2 infection
(AOR 6.4, 95% CI 3.6-11.4), higher number of lifetime sex
partners (6-9 vs 0-1: AOR 3.2, 95% CI 1.2-9.0), consistent
condom use with the last sex partner (AOR 3.2, 95% CI 1.95.5), mobility (2 days vs 0 days: AOR 1.4, 95% CI 0.9-2.3).
Factors associated with HIV infection among recently
sexually active men were age group 30-39 years vs 15-24
years (AOR 19.1, 95% CI 5.9-61.6); education (incomplete
primary vs no primary: AOR 1.4, 95% CI 0.5-4.0), HSV-2
infection (AOR 4.6, 95% CI 2.2-9.4), consistent condom use
with the last sex partner (AOR 3.7, 95% CI 2.0-7.1), and
lack of male circumcision among men (AOR 2.8, 95% CI
1.7-4.8).
DISCUSSION
In 2007, an estimated 7.4% of sexually active Kenyan
adults aged 15-64 years were infected with HIV. Correlates
of HIV infection among women and men were age, number
of lifetime sex partners, residence in Nyanza province, HSV-2
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402 Enumeration areas randomly selected
from 2003 KDHS
285 Rural clusters
117 Urban clusters

10,050 households contacted

359 households refused participation or
members were repeatedly absent
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potential role of HSV-2 in driving the HIV epidemic [20,21].
HIV-induced immune compromise can result in frequent and
persistent HSV disease, while poorly managed HSV
replication may influence HIV transmission [22].
Researchers estimate that in settings with high HSV-2
prevalence, such as Nyanza province, HSV-2 infection could
contribute to the risk of HIV-infection in more than one in
four new cases of HIV [19,21]. Unfortunately, randomized
controlled trials that have examined daily acyclovir treatment
of HSV-2 among persons with HIV co-infection, or
acyclovir prophylaxis among persons without HIV have not
demonstrated a protective effect [23].

9,691 households participated
Eastern 4.6%

19,840 Eligible adults (15-64 years)
10,957 Women
8,883 Men
1,870 Refused or absent

Rift Valley 6.3%

Western 5.4%

North Eastern 0.8%

17,970 Interviewed
10,239 Women
7,731 Men

Central 3.6%

2,117 Refused or absent for HIV testing

Nyanza 14.9%
Nairobi 8.8%

15,853 Tested
9,049 Women
6,804 Men
11,559 sexually active at least 12 months
prior to the survey
6,447 Women
5, 112 Men

Fig. (1). Study Profile.

infection, consistent condom use with the last sex partner
and lack of circumcision among men. The strongest
independent predictors for HIV infection for both women
and men were HSV-2 co-infection and higher number of
lifetime sex partners.
HIV prevalence was highest in Nyanza Province, where
16.9% of the sexually active adults were HIV-infected. In a
sub-analysis for Nyanza Province, we found that age, HSV-2
infection, multiple lifetime sex partners, consistent condom
use with the last sex partner and lack of male circumcision
were independently associated with HIV. Many of these
factors are similar to predictors of HIV infection found at the
national level and are consistent with findings from other
studies [1,8,16,19].
In Kenya, the adjusted odds of having HIV among
sexually active persons with HSV-2 infection were 5-6-fold
higher than those uninfected with HSV-2. However,
awareness of HSV-2 is very low, even among health care
providers, despite the high prevalence of HSV-2 and the

Coast 8.1%

Fig. (2). Map of Kenya, with provincial HIV prevalence among all
adults aged 15-64 years.

The results from KAIS show a non-statistically
significant increase in overall HIV prevalence from KDHS
2003 (7.4% vs 6.7%) among those aged 15-49. The potential
increase in HIV prevalence may be in part due to the survival
effects of antiretroviral therapy. It may also indicate
increasing incidence and a need to improve and expand HIV
prevention programs throughout Kenya, and particularly in
Nyanza Province. Appropriate messages on delaying sexual
debut, knowledge of HIV status, male circumcision,
consistent and correct use of condom with partner of
unknown HIV status or known discordant HIV status, and
reduction of number of sex partners should be reinforced [8,
24, 25]. Our study showed that widowhood and divorce were
significantly associated with higher HIV prevalence. This
corroborates findings from other sub-Saharan African
countries which show that women who encounter marital
disruption through divorce or widowhood were more likely
to be HIV infected [26]. On the other hand, divorce is more
common among HIV-infected women, particularly those in
HIV discordant unions [27].
Ethnicity and province influence both the distribution of
circumcision practice and HIV prevalence. Several studies
have showed that male circumcision reduces the risk of HIV
acquisition among men [28]. High prevalence in Nyanza
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Factors Independently Associated with HIV Infection Among Sexually Active Adults in Kenya in 2007

Variable

Females

Males

Adjusted Odds Ratio (95% Confidence Interval)

Adjusted Odds Ratio (95% Confidence Interval)

Province
Nairobi

ref

-

Central

0.4(0.3 - 0.8)

-

Coast

0.8(0.5 - 1.3)

-

Eastern

0.7(0.4 - 1.1)

-

North-Eastern

0.4(0.1 - 1.2)

-

Nyanza

1.6(1.1 - 2.3)

-

Rift-Valley

0.7(0.4 - 1.1)

-

Western

0.6(0.3 - 0.9)

-

Age
15-24

ref

ref

25-29

1.2(0.9 - 1.7)

4.3(2.1 - 9.1)

30-39

1.1(0.8 - 1.5)

5.2(2.6 - 10.5)

40-49

0.4(0.3 - 0.6)

3.1(1.4 - 6.6)

50-59

0.3(0.1 - 0.5)

1.9(0.8 - 4.4)

60-64

0.6(0.1 - 2.3)

1.2(0.4 - 3.6)

Marital status
Never married/cohabitating

ref

-

Currently married/cohabitating

1.5(0.9 - 2.4)

-

Separated/divorced

2.2(1.2 - 3.9)

-

Widowed

2.7(1.5 - 4.8)

-

HSV-2 infection
HSV-2 negative

ref

ref

HSV-2 positive

6.5(4.9 - 8.8)

4.7(3.2 - 6.8)

Circumcision
Yes

-

Ref

No

-

4.0(2.8 - 5.5)

Lifetime sexual partners
0

ref

ref

10+

2.4(1.0 - 5.8)

3.5(1.4 - 9.0)

2-3

1.5(1.1 - 2.1)

2.0(0.8 - 4.8)

4-5

2.3(1.6 - 3.5)

2.2(0.8 - 5.8)

6-9

3.0(1.6 - 5.9)

2.6(1.0 - 6.9)

No

ref

ref

Yes

2.3(1.6 - 3.4)

2.1(1.5 - 3.1)

Consistent condom use with last sex partner

Age at first sex
<10

-

ref

10-14

-

1.3(0.6 - 2.9)

15-19

-

1.1(0.5 - 2.4)

20-24

-

1.2(0.6 - 2.6)

<10

-

0.0(0.0 - 0.0)

Syphilis negative

-

ref

Syphilis positive

-

2.4(1.4 - 4.0)

Active Syphilis infection*

*Active Syphilis infection: Active syphilis infection was defined as positive RPR and TPPA serologies.
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province could be attributed to low male circumcision rates.
Among the general population, 85% of men were
circumcised nationally while 48.2% were circumcised in
Nyanza Province. In addition, cultural practices such as
widow inheritance practiced among the Luo community (the
predominant ethnic group in Nyanza) may be a factor [28,
29]. Widow inheritance is a traditional practice in which a
designated man takes social and economic responsibility
over a woman following the death of her husband [30]. A
study by Agot et al. [30] in Nyanza province showed that
inherited widows were more likely to have HIV infection
compared to those not inherited. Luo women are believed to
acquire contagious cultural impurity following the death of a
husband. Often, a professional “cleanser” is hired who
performs sexual rituals to cleanse the widow. If the spouse of
the deceased is HIV-infected, the cleanser acts as a bridge
for HIV transmission to other widows hence putting
widowed women at a high risk [31]. The Kenya Ministries of
Health published The National Guidance for Voluntary
Medical Male Circumcision (VMMC) in January 2008 and
in November 2008 launched the VMMC program focusing
on Nyanza province and other traditionally non-circumcising
communities with the aim of reducing new HIV infections
and other STIs. The guidance provides a broad policy
framework for the integration of VMMC into existing HIV
prevention programs.
Respondents reporting ever having used condoms were
more likely to have HIV infection. Condom use reduces risk
of HIV acquisition and transmission [32] and HIV-infected
persons who are aware of their HIV infection are more likely
to use condoms [33, 34]. KAIS showed a 4-fold increase in
condom use among those who knew their HIV-positive
status. Though the association between condom use and HIV
infection was not expected, the finding may reflect the
success of positive prevention interventions and condom
promotion efforts to increase condom use by people living
with HIV. These data highlight the need for future HIV
surveys to collect more detailed partner-specific information
on condom use and knowledge of HIV status of participants
and their partners which could help interpret the complex
associations between condom use, sexual behavior, and HIV.
The application of a laboratory assay that can accurately
distinguish recent from established infection could also
suggest the temporality of any associations between HIV
infection and condom use, and more accurately highlight
areas for programmatic focus.
Our study was limited by several factors. About 20% of
eligible residents were either not present or declined to
participate in the interview and blood draw. Although we do
not expect that there is significant participation bias, we were
not able to conduct these analyses; however, appropriate
weighting was applied to adjust for non-response. These
results cannot be generalized to all Kenyans, but only to
those that reported recent sexual activity. Additionally, key
sexual behavior indicators were based on self reported data.
Though KAIS interviewers were trained on asking sensitive
questions around sexual behavior and ensuring respondent
confidentiality, there is a possibility that these questions
were not accurately answered. We did not ask how long after
circumcision the men engaged in sexual intercourse. The
cross-sectional design of the study limited our interpretation
of the temporality of association between the factors
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examined and HIV infection. The survey also did not ask
questions on men having sex with men or injecting drug use
activities that are practiced in Kenya and may contribute to
new HIV infections [13]. We did not include children due to
the relatively low HIV prevalence among this group.
HIV remains a major public health challenge in Kenya.
Although various prevention, care and treatment programs
have been initiated and expanded in Kenya, evidence based
prevention efforts that target known behavioral and biologic
factors such as reduction of sex partners, condom use,
delayed sexual debut and male circumcision should be
enhanced. The wide regional variation in HIV prevalence
reinforces the need for targeted prevention interventions
focusing on provinces with high infection rates, while at the
same time addressing the key behavioral factors that are
associated with the risk of HIV infection nationally.
ACKNOWLEDGEMENTS
Special thanks to Professor George Rutherford of the
University of California, San Francisco, for his useful
comments and assistance in editing this paper
Supported by the U.S. President’s Emergency Plan for
AIDS Relief, through CDC/HHS and USAID.
CONFLICTS OF INTEREST
None declared.
DISCLAIMER
The findings and conclusions in this paper are those of
the authors and do not necessarily represent the official
position of the Centers for Disease Control and Prevention.
REFERENCES
[1]

[2]

[3]

[4]
[5]
[6]
[7]

[8]

[9]

Kiptoo M, Mpoke S, Nganga Z, Mueke J, Okoth F, Songok E.
Survey on prevalence and risk factors on HIV-1 among pregnant
women in North-Rift, Kenya: a hospital based cross-sectional study
conducted between 2005 and 2006. BMC Int Health Hum Rights
2009; 9: 10.
Musinguzi J, Kirungi W, Opio A, et al. Comparison of HIV
Prevalence Estimates From Sentinel Surveillance and a National
Population-Based Survey in Uganda, 2004–2005. J Acquir Immune
Defic Syndr 2009; 51(1): 78-84.
Montana L, Mishra V, Hong R. Comparison of HIV prevalence
estimates from antenatal care surveillance and population-based
surveys in sub-Saharan Africa. Sex Transm Infect 2008; 84(Suppl
I): i78-84.
Croce F, Fedeli P, Dahoma M, et al. Risk factors for HIV/AIDS in
a low HIV prevalence site of sub-Saharan Africa. Trop Med Int
Health 2007; 12(9): 1011-7.
UNAIDS/WHO Working Group on Global HIV/AIDS and STI
Surveillance. Guidelines for measuring national HIV prevalence in
population-based surveys. 2005.
MEASURE DHS. HIV/AIDS Survey Indicators Database.
MEASURE DHS Tools 2009 [cited: 2009 Oct 15]; Available from:
URL: http: //www.measuredhs.com/hivdata/surveys/start.cfm
Garcia Calleja JM, Gouws E, Ghys PD. National population based
HIV prevalence surveys in sub-Saharan Africa: results and
implications for HIV and AIDS estimates. Sex Transm Infect 2006;
82 (Suppl III): iii64-70.
Landman KZ, Ostermann J, Crump JA, et al. Gender differences in
the risk of HIV infection among persons reporting abstinence,
monogamy, and multiple sexual partners in northern Tanzania.
PLoS One 2008; 3(8): e3075.
Fabiani M, Cawthorne A, Nattabi B, Ayella EO, Ogwang M,
Declich S. Investigating factors associated with uptake of HIV
voluntary counselling and testing among pregnant women living in
North Uganda. AIDS Care 2007; 19(6): 733-9.

134 The Open AIDS Journal, 2011, Volume 5
[10]

[11]

[12]
[13]
[14]
[15]
[16]

[17]
[18]
[19]
[20]

[21]

Oluoch et al.

Baryarama F, Bunnell RE, Montana L, et al. HIV prevalence in
voluntary counseling and testing centers compared with national
HIV serosurvey data in Uganda. J Acquir Immune Defic Syndr
2008; 49(2): 183-9.
Baryarama F, Bunnell RE, Ransom RL, et al. Using HIV voluntary
counseling and testing data for monitoring the Uganda HIV
epidemic, 1992-2000. J Acquir Immune Defic Syndr 2004; 37(1):
1180-6.
Bradley H, Tsui A, Kidanu A, Gillespie D. Client characteristics
and HIV risk associated with repeat HIV testing among women in
Ethiopia. AIDS Behav 2011; 15(4): 725-33.
Kenya National AIDS Control Council, UNAIDS, World Bank,
Global AIDS M&E Team. Kenya - HIV Response and Modes of
Transmission Analysis - Final Report. 2009.
Potterat JJ. AIDS epidemiology in Africa: a changing of the guard.
Int J STD AIDS 2009; 20(12): 812-5.
Central Bureau of Statistics (CBS) [Kenya], Ministry of Health
(MOH) [Kenya], ORC Macro. Kenya Demographic and Health
Survey 2003-2004.
Chen L, Jha P, Stirling B, et al. Sexual risk factors for HIV
infection in early and advanced HIV epidemics in sub-Saharan
Africa: systematic overview of 68 epidemiological studies. PLoS
One 2007; 2(10): e1001.
Central Bureau of Statistics (CBS) [Kenya], Ministry of Health
(MOH) [Kenya], ORC Macro. Kenya Demographic and Health
Survey 2008-09. 2010.
National AIDS and STI Control Program (NASCOP) K. 2007
Kenya AIDS Indicator Survey: Final Report. 2009.
Amornkul PN, Vandenhoudt H, Nasokho P, et al. HIV prevalence
and associated risk factors among individuals aged 13-34 years in
Rural Western Kenya. PLoS One 2009; 4(7): e6470.
Abu-Raddad LJ, Magaret AS, Celum C, et al. Genital herpes has
played a more important role than any other sexually transmitted
infection in driving HIV prevalence in Africa. PLoS One 2008;
3(5): e2230.
Freeman EE, Weiss HA, Glynn JR, Cross PL, Whitworth JA,
Hayes RJ. Herpes simplex virus 2 infection increases HIV
acquisition in men and women: systematic review and metaanalysis of longitudinal studies. AIDS 2006; 20(1): 73-83.

Received: May 23, 2011

[22]
[23]
[24]

[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]

[34]

Ramaswamy M, Geretti AM. Interactions and management issues
in HSV and HIV coinfection. Expert Rev Anti Infect Ther 2007;
5(2): 231-43.
Celum C, Wald A, Lingappa JR, et al. Acyclovir and transmission
of HIV-1 from persons infected with HIV-1 and HSV-2. N Engl J
Med 2010; 362(5): 427-39.
Stoneburner RL, Low-Beer D. Sexual partner reductions explain
human immunodeficiency virus declines in Uganda: comparative
analyses of HIV and behavioural data in Uganda, Kenya, Malawi,
and Zambia. Int J Epidemiol 2004; 33(3): 624.
Williams BG, Lloyd-Smith JO, Gouws E, et al. The potential
impact of male circumcision on HIV in Sub-Saharan Africa. PLoS
Med 2006; 3(7): e262.
Boileau C, Clark S, Bignami-Van AS, et al. Sexual and marital
trajectories and HIV infection among ever-married women in rural
Malawi. Sex Transm Infect 2009; 85 (Suppl 1): i27-33.
Porter L, Hao L, Bishai D, et al. HIV status and union dissolution
in sub-Saharan Africa: the case of Rakai, Uganda. Demography
2004; 41(3): 465-82.
Luginaah I, Elkins D, Maticka-Tyndale E, Landry T, Mathui M.
Challenges of a pandemic: HIV/AIDS-related problems affecting
Kenyan widows. Soc Sci Med 2005; 60(6): 1219-28.
Shiino W. Death and Rituals Among The Luo in South Nyanza.
Afr Study Monogr 1997; 18: 213-28.
Agot KE, Vander SA, Tracy M, et al. Widow inheritance and HIV
prevalence in Bondo District, Kenya: baseline results from a
prospective cohort study. PLoS One 2010; 5(11): e14028.
Ambasa-Shisanya CR. Widowhood in the era of HIV/AIDS: a case
study of Slaya District, Kenya. SAHARA J 2007; 4(2): 606-15.
Pinkerton SD, Galletly CL. Reducing HIV transmission risk by
increasing serostatus disclosure: a mathematical modeling analysis.
AIDS Behav 2007; 11(5): 698-705.
Crepaz N, Lyles CM, Wolitski RJ, et al. Do prevention
interventions reduce HIV risk behaviours among people living with
HIV? A meta-analytic review of controlled trials. AIDS 2006;
20(2): 143-57.
Bunnell R, Opio A, Musinguzi J, et al. HIV transmission risk
behavior among HIV-infected adults in Uganda: results of a
nationally representative survey. AIDS 2008; 22(5): 617-24.

Revised: August 25, 2011

Accepted: September 26, 2011

© Oluoch et al.; Licensee Bentham Open.
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/
3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited.

