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ABSTRACT

Background

In Botswana, an estimated 24% of adults ages 15-49 years are infected with HIV. While
alcohol wse is strongly assocdiated with HIV infection in Africa, few population-based studies
have characterized the association of alcohol use with specific high-risk sexual behaviors.

Methods and Findings

We conducted a cross-sectional, population-based study of 1,268 adults from five districts in
Botswana using a stratified two-stage probability sample design. Multivariate logistic
regression was used to assess correlates of heawy alcohol consumption (=14 drinks/week for
women, and =21 drinks/week for men) as a dependent variable. We also assessed gender-
specific associations between alcohol use as a primary independent variable (categorized as
none, moderate, problem and heavy drinking) and several risky sex outcomes including: (a)
having unprotected sex with a nonmonogamous partner; (b) having multiple sexual partners;
and (c) paying for or selling sex in exchange for money or other resources. Criteria for heavy
drinking were met by 31% of men and 17% of women. Adjusted correlates of heavy alcohol use
included male gender, intergenerational relationships (age gap =10 y), higher education, and
living with a sexual partner. Among men, heavy alcohol use was associated with higher odds of
all risky sex outcomes examined, including unprotected sex (AOR = 3.48 95% confidence
interval [Cl], 1.65 to 7.32), multiple partners (AOR = 3.08; 95% (I, 1.95 to 4.87), and paying for
sex (AOR = 3.65; 95% Cl, 2.58 to 12.37). Similarly, among women, heavy alcohol consumption
was associated with higher odds of unprotected sex (AOR = 3.28; 95% Cl, 1.71 to 6.28), multiple
partners (AOR = 3.05; 95% Cl, 1.83 to 5.07), and selling sex (AOR = 8.50; 95% Cl, 3.41 to 21.18). A
dose-response relationship was seen between alcohol use and risky sexual behaviors, with
moderate drinkers at lower risk than both problem and heavy drinkers.

Conclusions

Alcohol use is associated with multiple risks for HIV transmission among both men and
women. The findings of this study underscore the need to integrate alcohol abuse and HIV
prevention efforts in Botswana and elsewhere.

The Editors’ Summary of this article follows the references.
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Introduction

Botswana ran

among the countries with the highest HIV

alence in the world, with an estimated 24% of

pre lults ages
15-49 imfected [1]. Prior research in sub-Saharan Africa has
demonstrated that alcohol use and abuse are associated with
risky sexual behaviors [2-4), sexually transmitted disease
prevalence [45], HIV incidence [6), and HIV prevalence
[2,7.8]. Sex under the influence of alcohol is associated with
both increased HIV prevalence and a greater likelihood of
paying for sex [24.9]. Alcohol consumption is also associated

with a greater likelihood of condom failure and improper use

of lubricants with condoms [4]. In a cros

sectional study
AMong men recruited from beer halls in Harare, Zimbabwe,
HIV prevalence was shown to increase with inereasing levels
of alcohol consumption [2]. Simply having visited a beer hall
I'l:c:l:]'l].'}r' has been shown to be associated with HIV I)I'l:'\'il'l:]l(:l:
and risky sexual behaviors in several studies from Zimbabwe
(10,11 Intergenerational sexual relations, which are thought
to play an important role in the propagation of HIV in Africa
[12], are often initiated in drinking establishments [13]. Since
alcohol is the most common form of substance abuse in sub-

Saharan Africa [1415], and has been associated with

sexual behaviors as described above, it may be one of the
factors,

maost common and potentially modifiable HIV risk

Studies to date IthJking at the association between aleohol

(Z(J]'l!ill]l]p].j(]]'l and i ¥ oOSCX, I]EJ\‘\'(:\'C:I', have IEII'[__’_(:I}' usesed

potentially biased clinic ed samples or alcohol venue-
410013,16,1 7). In addition, risk

based 5;1111})|:i11g strategies
factors for heavy alcohol use

s

f with regard to sexual
behavior have not yet been adequately characterized. Finally,
there are few data on whether the relationship between
alcohol and risky sex is the same for men and women, and on
the interplay between alcohol, intergenerational relations,
and sex exchange. We therefore set out to assess the following

in a large, population-based sample covering rural, urban,
and semi-urban areas in Botswana: (a) the prevalence and
correlates of heavy alcohol consumption; and (b) gender-
specific relationships between heavy alcohol use (as a primary
incit:pt:ndt:m. variable) and a number of HIV transmission risk
OLLLCOmes, i11t:|udi11g han'inl__{ l1]1PI'(J1.l:I::1.l:d sex with a non-
monogamous partner, having multiple partners, and paying

for or SKfIIjllg sex in lf}\lﬁih':l]'lglf for money or resources.

Methods

We conducted a cross

sectional study using a structured
yinstrument among a probability sample of 1,268 adults
(654 women and 614 men) selected from the five districts of
Botswana with the highest number of HIV-infected individ-

surT

wals in November and December of 2004, These five districts

cover a papulation of 725,000 out of a total population of 1.7
million individuals in Botswana,

For the selection of the population-based sample, we used a
stratified two-stage probability sample design with the assis-
tance of the Central Statistics Office at the Ministry of Finance
and Dl:\'l:'(]P]I]l:]l]. Plzmuing in Botswana. The first sta re
involved the selection of enumeration arcas with probability
proportional to measures of size, where the measure of size is
the number of households in the enumeration area as defined
by the 2001 Population and Housing Census. We randomly
ed 89 enumeration areas in total, 41 from large urban
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Alcohol and Risky Sex in Botswana

settlements
villages, agricultural lands, and cattle posts, Field researchers
then systematically selected houscholds within each enumer-
ation area under the guidance of field supervisors. Witha target
sample of 1,200 households and an anticipated 85% response
rate, 1,433 households were randomly selected. We used

28 from small urban willages, and 20 from rural

randlom number tables within each household to select one
adult member that met our inclusion criteria, and up to two
repeat visits were made. No replacements were made if

ed after two vis

I)ElI'I.j(ZjI)EI]l].S could not be contact

Study Procedures
We pilot-tested our survey instrument among 20 individ-
uals from Gaborone, Botswana's capital. A four-day training

COUTSE 0N Survey i]I]I)'l:]I]l:]l].;l].i(]]l was given to 2 qu;lliﬁt:ci

local researchers. To check the :

" IJ'[":I.(:'\' (]r Lrans 1'j(]]1r we
1.'[":[]15';[1.(:(1 s I'\'l:'\' instruments ':l]'lci comsent r(]'[']ﬂ!i- into
Setswana and then back-translated them into English. All
interviews lasted 45-60 minutes, and were conducted in
either English or Setswana in a private setting. Written
consent was obtained from all study participants. Participants

were excluded if they were younger than 18 years or older
than 49, did not speak  either En[__{lish or Setswana, had
cogmitive disabilities, were not a resident of Botswana, or if
there was inadequa
U

of Health Research and Development Committee approved

s privacy to conduct the interviews, The

SF Human Suhj: ts Committee and the Botswana Mini stry

all study procedures.

Measures

Domains of inguiry for our surveys were based on
previously validated instruments [18-20], and included
demographic characteristics, use of alcohol, sexual practi
including HIV risk behaviors), history of HIV testing
symptoms of depression, and measures of health care ac
and utilization.

5

To measure alcohol use, we asked participants to indicate
the number of days per week that they drank alcohol, as well
as the number of drinks per day on the days that they drank.

From this information, we then caleulated the number of
drinks per week. Alcohol use was defined in four categories:
(a) no drinking; (b) moderate drinking (1-7 drinkshweek for
women and 1-14 for men), (¢) problem drinking (8-14 drinks/
week for women, 15-21 for men) [19]; and (d) heavy drinking
(=14 drinksiweek for women, =21 for men).

To measure HIV knowledge, we adapted questions from
the UNAIDS General Population Survey and the DHS AIDS

]I](J(il

Individuals we ored

having correct HIV

modes of HIV prevention in Botswana (consistent condom
use and abstinence) as specified in the UNAIDS knowledge
indicator scoring system [18].

10T WeTe 1es

Symptoms of depr ed using the 15-item
Hopkins Symptom Checklist for Depression (HSCL-Dy) [20],
which has been validated previously in a number of interna-
tional settings in Africa and elsewhere [21]. A score of 1.75 or
above corresponds to a diagnosis of depression according to
this measure.

Analysis
Our overarching analysis plan was to assess the potential
role of aleohol use in perpetuating the HIV epidemie.
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Descriptive statistics were used to examine prevalence of
aleohol consumption and frequency of alcohol use before sex
over the I)EISI. IQ months El]I](J]'ll.l’_ men El]'ld WOInen 1n our
sample. Pearson’s Chi® tests were used 1o compare men and
women on demographic and behavioural variables of interest.
To determine correlates of alcohol use, we
logistic regression with the four categories of alcohol use
listed above, as well as multivariate logistic regression with
heavy drinking as the primary outcome. Since results were
similar using the two strategies, results of logistic
(]]1'}' Are pro C:]li.l:d :ﬂn' Si]T]I)Ii(:

sed both ordinal

D TEETeSS ion

AN

We then used multivariate logistic regression to examine
the impact of alcohol use as a primary independent variable
{(il:ﬁ]'ll:(i El(:(:(]I'(li]lg to the ft]ur (:El‘.ﬂ:g(]'{'

|]5 lf(i abowv :l oan

several sexual risk outcomes. These analyses were stratified by
gender, since gender is well known to modify sexual risk-
taking, and key outcome measures differed for men and

wornern flf.l."., I)El\'j]ll_’; for sex ve
Our primary transmission risk outcome was unprotected
s

5 I'lf(:lf]‘"]‘]ll_" money for sex).

'll':ll intercourse with a NONIMONOEATNOUS E)El'['].]'llf'[' over the
past month. Additional outcomes included (a) having multi-
ple partners over the past 12 months; (b) exchanging sex for
money, or other resources over the I)':I.S]. IQ months fil]'l.':ll}'!itf!i
I)I'l:!i.]'l].lfd for women only, because \r'lf'["'\r' few men I'lfI)(]t'].l:d
this behaviour); and () paying for or providing resources for
sex over the I)El51. IQ months fil]lill}'!i(f!i I)I'lf!ilf]'l].lfd f'm' men
only,because very few women reported this behaviour), We
did not ask specifically about sexual orientation.

Specific variables controlled for in our analysis were
selected based on prior literature and theory |[2

©
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4,6,7,9,10,13,17,22,23] and included: (a) age (continuous per
year); (b) sex (male or female); (c) income (<<1,000 or (00

equi valent at the time of the

Pulaimonth [where 1 Pula was

study to approximately US$0.25)); (d) education (did not
complete high school or had at least a high school

education); (e) residence type (rural, urban, or urban

village): (f) marital status (married, living with partner, or
other); (g) klmwlt:dgt: 5!11'1'0!111dj11|._{ HIVIAIDS (corre or
incorrect); (h) symptoms of depression (continuous measure

with score ranging from 1.0 to 4.0} (1) frequency of visits to
a medical provider (less than one, one or two, or three or
more visitslyear); (j) history of testing for HIV (yes or no); (k)
intergenerational relationships, defined as having had sexual
relations with a pil'['].]'lif'[' ten or more years older or younger

in the past year [24] (yes or no): () lack of contral in sexual
dt:c:i:sitm—u:l;lki]'lg in the I)I'l:'\'i(]lls 12 maonths (p;n'].ic:ipmn.s
were included in this category if they believed that their

ision as to whether or

I)EI.'['].]'[(:'[' llSllEI.")—' oar }ll\.\'il.r\'!i mac il: the dl:
not to have sex); and (m) health status (very good or good
Ve rsus ﬁlil' ar I)(J(]t":l.

All data were analyzed with STATA statistical software
version 8.0 [25]. Categorical variables were compared with

i0n

. . .
Chi® tests and continuous variables by t-tests. Regr
diagnostic procedures yielded no evidence of multicolinear-

ity or overly influential outliers in any of the models. Logistic

regression data are 5upp|t:1m:111.t:d by de scriptive statistics on

the views of respondents about the key barriers to condom

use, ':l]'ld on the IJI'j]l(:jI)ElI f’:l(:].(]'{'!i that I)ll]. men ':l]'ld wormmen at

risk for HIV in Botswana.

Table 1. Baseline Characteristics of Respondents, Botswana, 2004 (n = 1,268)

Characteristic Subcategory Women, n (%)  Men, n(%) p-Value
Marital status Marrled i36 (21) 105 (17)

Living with partner 191 (29) 149 (24

Other 326 (50) 358 (59) =001
Education High school or abowve 349 (54) 335 (55) 0.57
Monthly household income =1,000 Pula (approximately US$250) 321 (50) 3N (g1} <00
Residence type Urban 310 47) 247 (40

Urban village 172 (26) 177 (2%

Rural 172 (26) 189 (31) 03
Frequency of visits to physician, per year Less than one 115 (18) 163 (27)

One of two 288 (42) 277 (45)

Three of mare 248 (38) 173 (28) =001
Self-reported health status Fair or poor 179 (27) 19 (31) 013
Depressive symptoms, by HSCL-D Prasent 175 (27) 190 (31) 0]
Alcohol use Mone 454 (70} 258 (42)

Moderate 32 (5 109 (18)

Problem drinking 50 (8 50 (8)

Heavy drinking 13 (17) 188 (31) <001
Ever tested for HIV Yes 335 (52) 265 (44) =001
Correct HIV prevention knowledge Yes 533 (82) 545 (89) <00
Inconsistent condom use over the past month with a nonprimany partner Yes 69 (11) a3 (1) 090
Multiple partners over the past 12 mo Yes 164 (25) 245 (400 <001
Salling sex for money of ressurces Yoy 45 (7) 81 =001
Paying for sex with moeney or resources Yog 16 (2 79 (13) =0
Interge nerational sex Wes 122 (18) 8 15 0.06
Lack of control in sexual relations Wes 159 (24) 9 (1) =001

Mean age (standard deviation) of study participants was 288 y .21 for women, 283 8,3} for men. The age difference was not statistically significant {p = 0.27).

HECL-D, Hopkins Symptom Checklist for Depression.
B01: 10,1371/ journal prmed 0030392 1001

@ PLoS Medicine | www plosmedicine. org
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Results

Participant Characteristics

A total of 1,433 individuals were randomly selected. Of
these, 165 people were
(3.2%) were unavailal

excluded from the study sample: 46
after two repeat visits, 78 (54%)
refused or did not meet cni cand 41 (29%) were unable to
complete the interview, Among the 1,268 (88.5%) respond-
ents that completed the survey, 654 (52%) were

rlf]l]':lll:.

Additional demographic and behavioral characteristics of the
stucly population are shown in Table 1. Criteria for problem
drinkiug were met by 30U, (n=238) of men, and of these 795,
(n = 188) also met criteria for heavy drinking (Table 1)
Among women, 25% (& = 163) met criteria for problem

drinking, and of these, 69% (n = 113) were heavy drinkers.
Dirinking alcohol before sex in the past year on a regular or
semiregular basis was reported by 39% of men and 20% of
% of respondents reported having  had
car, only 126:-13% of both

men and women said that they

women. Whil
unprm.r.:t:i.t:d sex over the past y

had unprotected sexual
intercourse with a NOTITLO TR TTONS p}l'['].]'l.l!'[' [1|11'j]1l__’_ the p}l!i].
month. Over the previous year, 46% of men and 28% of
women had multiple partners. In semistructured questions,
45% of participants identified alcohol use as the single most
impo rtant factor that makes both men and women vulnerable
to HIV in Botswana,

Demographic and Behavioral Correlates of Heavy Alcohol
Consumption

Because there were few differences in correlates of aleohol
use by gender, data are presented for the sample as a whole
(Table 2). In adjusted analyses, people with a history of
i111.&:1';1:11(:1';11.1'011;“ sexual rt:l;n.icmships had 11r.:;n'|:v three times
the odds of heavy aleohol use (95% confidence interval [CI),
1.82 to 3.69). Males also had 11(:"11"}' three times the odds of
heavy drinking when compared to females (95% CL 189 to
3.58). People living with a sexual partner had two times the

Alcohol and Risky Sex in Botswana
odds of heavy drinking (95% CL, 1.43 to 2.81), and individuals
with more education had approximately 40 % higher odds of
heavy drinking (95% CI, 105 to 2.00).

Correlates of Unprotected Sexual Intercourse

I:]'l':l.dljllfi-].lfd ':l]'ld El(lljllfi].lfd (Z(]I'I'lflil].(f!i (Jf\ ll]'lp'['t]].(f(:].lfd SexX
with a nonmonogamous partner are displayed in Table 3,
stratified by gender. After potential confounding factors were
adjusted for, men and women who screened positive for
heavy drinking had over three times the odds of reporting a
l]jS].(JI'}r‘ of ll]lI)I'(]].lf(:l.lf(i sex with a ]1(]11]1](]]'lEJl..’_':l]]](Jll.‘i E)El'['].]'ll:'['.

There was a dose-response relationship between alcohol

(8] ]15|1]I]I)1.i(]]1 ':l]'l.d ll]lIJI'(]].lf(:l.lf(i sSexX {‘(]'[' bath Hlf]l(llft'?ﬁ, in that
heavy drinkers (=14 drinksiweck for women, =21 for men)
had higher odds of unprotected sex than did problem
drinkers (814 drinksfweek for women, 15-21 drinkslweek
for men), who in turn had had higher odds of unprotecte
compared to mode
alcohol were at lowest risk for unprotected sex. A history of
intergenerational sex was associated with over three times the
odds of engaging in unprotected sex for women and nearly
three times the E]d.d!i (]f ll]'lp'['(]].lf(:].lf(l SEX fE]I' men. For women
only, older age and greater HIVIAIDS prevention knowle dge
were associated with lower odds of unprotected sex.

d sew

drink

Plf(]pllf who consumed no

The cited barriers to using condoms differed for men and
women when [:[]]I]p}l'['lf[i |15j]'ll__{ Pearson's
cited the belief that condoms dec

o
hi” tests, More men

sure (699

Cas

&

sexual ple
of men versus 46% of women: 5 << 0.001), and that condoms
are inconvenient (29% of men versus 15% of women; p <

0.001) More women claimed that they did not use condoms
because their partners wsually refused (33% of women
compared to 13% of meng p << 0.001), or because they lacked
control in sexual decision-making (22% of women versus 7%
of men; = 0001} Fewer than 6% of both men and women
cited not knowing how to use condoms, not having condoms
available, believing that condoms do not prevent AIDS, or not

Table 2. Unadjusted and Adjusted Assodiations with Heavy Drinking, Botswana, 2004 (n = 1,196)

Characteristic Subcategory OR (95%: CI) AOR (95% CI)
Age (per year) 1.02 (1.00-1.03) 1.00 (0:99-1.02)
Gender Male 2.14 (1.64-2.79) 2.60 (1.89-3.58)
Marital status Single Reference group Reference group
Living with sexual partner 1.82 [1.35-2.45) 2.00 [1.43-2.81)
Married 1.31 (0.92-1.86) 141 (089-2.22)
Education High school or above 1.12 (087=1.46) 1.44 (1.05=2.00)
Men thly household income =1,000 Pula (approximately US5250) 1.08 (083-1.40) 0.86 (0.62-1.18)
Residence type Urban Reference group Reference group
Urban village 1.63 (1.19-2.25) 1.35 (0.97-1.90)
Rural 1.71 (1.25-2.34) 131 (0.93-1.85)
Freguency of visits to physician, per year Less than one Reference group Reference group
One or two 1.33 (0.94-1.89) 1.26 (0.86-1.84
Thres or more 1.18 (082=1.71) 1.27 (0.84=1.91)
Self-reported health statius Fair of poor 1.07 (081-1.42) 0.95 (0.69-1.31)
Depressive symptoms, per 1 unit on the HSCL-D 1.20 (0.92-1 56) 1.09 (0.81-1.46)
Ever tested for HIV Yes 0.98 (0.76-1.27) 0.87 (0.64-1.16)
Correct HIV knowledge Yes 0.94 (0.66-1.36) 0.79 (0.53-1.18)
Intergenertional sex Yes 2.53 (1.84-3.46) 2.60 (1.82-3.69)
Lack of control in sexual relations Yes .89 (0.60-1.31) 1.15 (0.73-1.82)

Results presented are not stratified by gender, as there were no significant differences in adjusted correlates by gender. Bolded values are statistically significant.

HECL-D, Hopkins Symptom Checkiist for Depression.
DOz 10,1371/ journal prmed 0030392 1002

'@E PLoS Medicine | www plosmedicine.org
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Table 3. Unadjusted and Adjusted Associations of Unprotected Sex with Monprimary Partner over Past Month by Gender; Botswana,

2004
Characteristic Subcategory Women (n = 608) Men (n = 572)
OR (95% CI) AOR (95% €1} ©OR (95% Ci) AOR (95% CI)
Age, per year 0.97 (0.94-1.00) 0.95 (0.91-0.99) 1.03 (1.00-1.05) 102 (0.99-1.05
Marital status Single Reference group  Reference group  Reference group  Reference group
Living with sexual partner 121 (069=2.13) 096 (045-188) 165 (0.92=-2.96) 1.04(0.51=211)
Marriad 0.93 (0.47-1.83) 145 [059-352) 108 (0.51-2.28) 062 (0.23-1.71)
Education High school or above Q.74 (0.45-1.22) 0,69 (0.36-1.32) 095 (0.56-163) 1.10 (0.56-2.15)
Menthly household income =1,000 Pula (approximately US3250) Q.66 (0.40-1.11) 0485 (045-1.80) 082 (0.48-1.39) 085 (0.43-1.71)
Residence typa Urbsan Reference group  Reference group  Reference group  Reference group
Urban village 1.39 (0.79-2.46) 1.37 (0.71-265) 1.72 (0.85-3 44) 1.32 (0.62-281)
Fural Q71 (0.36-140)  0.56 (0.26-1.18) 245 (1.28-4.68) 2.00 (0.97-4.16
Freguency of visits to physician, per year Less than one Reference group  Reference group  Reference group  Reference group
One or two 104 (0.50-2.16)  0.86 (0.38-1.96) 093 (0.45-188 060 (0.31-152)
Three or more 1.21 (0.58-2.52) 094 (041-217) 2,01 (1.01-3.99) 1.77 (0.80-3.96)
Self-reported heatth status Fair or poor 1.18 (0.69-2.04) 1.11 (059-2.09) 143 (0.83-246) 1.37 (0.74-256)
Depressive symptoms, per 1 unit on the HSCL-D 1.04 (062-1.75) 089 (048-163) 107 (0.64-1.80) 087 (0.44-1.48)
Alechol use Mone Reference group  Reference group  Reference group  Reference group
Mederate drinking 1.38 (0.40-4.78) 145 (040-5.24) 181 (0.64-407) 141 (0.23-3.73
Problem drinking 2.60 (1.12-6.03)  2.48 (097-6.36) 3.37 (1.25-9.07)  3.00 (1.06=8.45)
Heavy drinking 417 (2.36-7.39) 3.28 (1.71-6.28) 4.64 (233-9.22) 3.48 (1.65-7.32)
Ever tested for HIV Yes 124 (0.75-205) 127 (071-228) 096 [0.5%-162 070 (0.37-1.32
Correct HV knowledge Yes 0.56 (0.31-0.98) 0.42 (0.22-0.81) 1.16 (0.48-2.82) 1.1 (0.43=287)
Intergenerational sex Yes 4.09 (2.41-6.92) 3.65 (1.97-6.77) 3.59 (2.00-6.44) 2.60 (1.29-5.25)
Lack of control in sexual relations Yes 1.86 (1.10-3.16)  1.41 (0.75-267) 245 (0.50-1270) 187 (0.28-11.53)

Bolded values are statistically significant
HESCL-D, Hopkine Symptom Checklist for Depre ssion.
B0 101371/ ournal pmed 0030 352 6003

being able to afford condoms as significant barriers to
(:(]llti(]]ﬂ use.

Correlates of Having Multiple Sexual Partners

Problem drinking, heavy drinking, and intergenerational
sex were also strongly associated with having multiple
partners for both men and women in unadjusted and
4). In addition, lack of control in
led with having
Living with a sexual

;Ldjus].::d ;m;ll}'s s (1
sexual relationships was significantly corre
multiple partners for both gende

partner was associated with having multiple partners for both
genders in unadjusted analyses and for women only in
adjusted analyses. Having more depressive symptoms was
correlated with having multiple partners for both genders in
unadjusted analyses, and for women only in adjusted analyses.

For men only, having had an HIV test was associated with o
lower odds of having multiple partners, and more frequent
health care contacts was correlated with a higher odds of
having multiple partners. In addition, for men only being
married was associated with lower odds of having ]J]IJI].iIJIt:
partners, and having greater HIV knowledge was associated
with higher odds of having multiple partners.

Correlates of Sex Exchange

Alcohol use was also strongly associated with both paying
for and providing sex for resour
possible confounders (Table 55 Men who were moderate
drinkers had nearly three times the odds of paying for sex
with ]IJ(]]K:}' orother resources (Z(J]T]I)El'['lfd Liy ]'l(]]lti'[']l]'lk(f'['!i, ':l]'ld

es when adjusting for

men who were heavy drinkers or problem drinkers had
ElI)I)I'(J}{j]I]EI].l:I\' f(]ll'[' Loy ﬁ\—'lf times the (1(1(15 (Jf I)':l\'jlll." ft]'[' SEX
compared to nondrinkers. Women who were problem
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T

drinkers or heavy drinkers had over eight times the odds of
I)'['(] vi (ii]lg Sex In l:X(:I]El]ll_{l: f(]I' ]I](]]ll:)—' Or resources (:(]]I]I)El'{'l:d

to nondrinkers. Men engaging in intergenerational sex had

nearly four times the odds of paying for sex, and women
engaging in intergenerational sex had nearly six times the
odds of sex exchange in adjusted analyses. Additional factors
associated with paying for sex among men in multivariate

analyses included more

ymptoms of depression, and fair or

poor self-reported health status, Additional adjusted corre-
Iil1.l:5 ch le(:I]El]ll_’:i]Ll_’_ SexX f(]I' resources El]I]E]]lg waoIimen i]l(:lll(il:d
living with a sexual partner and lacking control in sexual

relationshi ps

Discussion

To our knowledge, this is one of the first population-based
assessments to explore the association between alcohol use
and a number of high-risk sexual behaviors in sub-Saharan
Africa. We found that nearly 40% of men, and over 25% of
women reported problem drinking, and the majority of these
also met eriteria for heavy drinking. High levels of alcohol use
and (il:pt:]td(:]'l(:(: have 5i11:|1'|;n:'|)—' been found in neighboring
countries, including South Africa and Zimbabwe [4,11.26].
Approximately 40% of men, and 209% of women in our study
claimed to drink rt:guhn'l}' before sex. Our ﬁudings that men
and those of higher education levels were more likely to drink
are consistent with the cultural depiction of alcohol as a
symbol of masculinity and of higher socioeconomic status in
Botswana [27].

Heavy alcohol consumption was a strong and consistent

ate of all sexual risk behaviors esamined for both men
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Table 4, Bivariate and Adjusted Odds of Having Multiple Sexual Partners over the Past 12 Months; Botswana, 2004

Category Subcategory Women (n = 616) Men (n = 578)
OR (95% CI) AOR [95% CI) OR (95% CI) AOR (95% CI)
Age, per year 0:99 (0.97-1.01) 098 (0.96-1.01) 100 (099-1.02) 1,00 {0.97-1.02)
Marital status Single Reference group  Reft = group  Fef & group Reference group
Living with sexual partner .00 (1.35-2.97) 1.67 (1.04-2.67) 1.60 (1.09-2.35)  1.25 (0.78-2.02)
Married 067 (0.39=1.13) 0.94 (0.48=1.85) 052 (0.32-0.85) 0.40 (0.19-0.82)
Education High school or above 0.57 (0.40-0.82) 082 (0.51=1.32) 053 (067=1.30) 1.07 (0.70=1.64)
Manthly hausehald incorme =1,000 Pula (approxd mately USS250) 0,50 (0.35-0.72) 0.61 (0.39-0.97) 087 [063-1.22) 0.88 {0.57-1.36)
Residence type Urban Reference group  Ref e group  Ref e group Reference group
Urban willage 100 (0.66-1.56) 087 (0.52-1.45) 1.57 (1.06-2.32)  1.14 (0.72-1.80)
Rural 109 (0.71-1.68) 082 (0.49-1.36)  1.18 (0.80-1.75) 097 (0.61-1.56)
Frequency of visits to physician, per year Less than one Reference group  Refe e group  Ref & group Reference group
One of two 1.20 (0.78-2.14) 140 (0.77-253) 183 (1.21-2.76)  1.63 (1.01-2.64)

Three or more
Depressive symptormns, per 1 unit on the HSCL-D

Health status Fair or poor
Aleohol use None
Moderate drinking
Problem drinking
Haawy drirnking
Ever tested for HIV Yas
Correct HV knowledge Yes
Intergenerational sex Yes
Lack of control in sexual relations Yes

0.96. (0.57-1.62)
2.16 (1.51-3.09)
Q.93 (0.62-1.38)

098 (0.52-1.83) 190 (1.21-2.99)
1.99 (1.29-3.07) 1.49 (1.08-2.07)
074 (0.45-1.19) 1.57 (1.11-2.22)
Reference group  Reference group  Reference group
1.25 (0.52=3.00) 1.38 (0.55-3.45) 174 (1.08-2.80)
3.52 (1.92-6.46) 4.06 (2.05-8.05) 4.03 (2.14-7.59)
31.68 (2.37-5.72) 3.05 (1.83-5.07) 3.37(2.26-5.02)
076 (0.52-1,08) 080 (0.52-1.22) 085 (061-1.18)

0.4 [0.60-1.49) 083 (0.49-1.41) 2117 (1.19-3.76)
3.42 (2.26-5.17) 2.44 (1.49-3.99) 488 (2.97-8.01)
2.63 (1.79-3.86)

1.77 (1.03-3.02)
1.10 (0.75-1.64)
1.37 (0.91-2.07)
Reference group
160 (0.94=2.73)
3.91 (1.94=7.86)
3.08 (1.95-4.87)
0.63 (0.42-0.95)
2.08 (1.06-4.07)
5.39 (2.98-9.76)
1.79 (1.12-2.86) 535 (1.10-25.98) 6.13 (1.11-33.77)

Bolded values are statistically significant.
HSCLD, Hopkins Symptom Checklist for Depression.
DOz 10,1371 journal jpmed 0030392 1004

and women, including unprotected sexual intercourse with a
nonmonogamous partner, having multiple partners, and
I)El}'j]lg for or exch El]ll__{j]lg sex for money or other resources.
Parallel to findings from our multivariate regression analyses,
45% of participants identified aleohol use as the single most
important HIV risk factor in semistructured questions, Our
results from this large probability sample of adults in

Botswana reinforce the findings from a number of smaller
alcohol use is strongly associated with a number
of risky sexual behaviors in sub-Saharan Africa [2-4]. For

studies th

example, in a study among 324 male beerhall patrons in
Zimbabwe, Fritz et al. demonstrated that the number of days
of alcohol consumption was correlated with the number of
episodes of unprotected sex with a casual partner and with
episodes of paying for sex. In another study by Simbayi et al.
among 149 men and 72 women rec

siving sexually transmitted
ervices in Capetown, South Africa, participants with
more problematic drinking had significantly more sexual

discase

partners over the previous month, were more likely to have
received moncy for SON, and were more I]'\ll\- o have a
history of sexually transmitted diseases. These results were
not stratified by gender. Dunkle et al. showed that problem
drinking was associated with significantly higher odds of sex

exchange in women attending antenatal clinics in Soweto,
South Africa [17]. Our data extend this previous res
demonstrating that these associations hold in a population-
based study, that the relationships between alcohol s
risky sexual practices are similar in both men and women,
and that there is a dose-response relationship between
EIIEZ(JII(JI use El]'llii ll]'lp'['(]'l.l:(:].l:d SEX as \‘\'lf" as other 'E]‘a'\} SCXIIEII
practices among both genders. Qur findings, in conjunction
with those of others, strongly argue for the need to target

sarch by

Al i

. PLoS Medicine | www plosmedicine.org

alcohol use and abuse in HIV prevention programs. While

causality can not be determined from a cross-sectional study,
the consistency of results across many studies (including the
reported associations between alcohol use and incident HIV
infection [6]), the dose-response relationship between alcohol

and the

and 1l SEX h of the associations,

. the streng

ibility all suggest that alcohol is in fact a

biologic pl

cause rather than a consequence of risky sexual be havior,

To date few policies have been implemented in Botswana
El]'l(i l:IBl:l"hl:I'l: in ."!\{"[']I(:El Lo Eld(i'['(:!i!'i the 51.1'(]]1E{ (]\—'l:'l:'l':l.p
between alcohol use and HIV. A study by Fritz et al has
shown that it i methodologically feasible and culturally
appropriate to carry out HIV interventions in Zimbabwe beer
halls [2]. Additional risk reduction strategies that could be
considered include educational cam paigns targeting aleohol
and HIV in schools and other social venues, interventions

that limit alcohol licenses or increase taxes on alcohol, and

the holste ring 0 fprt]gr;m]s for the I)I'l:\'l:]li.i[]]L, treatment, and
rehabilitation of alcohol abuse. Alcohol use in Botswana and
elsewhere in Africa has deep-seated cultural and social
11'11:;111.1'11[._{5 related to social status, gt:ndt:r itit:ni.ii.y, and f;lmily
and communal structures [27] that must be taken into
account in the design of effect
egles

+ aleohol reduction strat-

sexual behavior

The most 5ig11iiit:;|111. correlates of r
were similar for men and women. In addition to alcohol use,

i]11.(:'['[__’_(:]1(:I'El].i(]]lill SC X was 51.'['(]]1[__’_'}' il]'l.d (Z(J]lS]‘SI.l:]H.I}' QISS(JEZ]I':I].C({

with all risky sex variables for both men and women, and was
also strongly associated with heavy drinking. Previous
(!Ililli1.il1.i\'l: studies have shown that :i111.1:1'g::m:r;n.:icm;ll and
transactional sexual relationships are often initiated in
drinking establishments [13]. Intergenerational sex can be a
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Table 5. Bivariate and Adjusted Odds of Engaging in Sex Exchange; Botswana, 2004

Characteristic Subcategory Providing Sex in Exchange Providing Money or Resources

for Money or Resources in Exchange for Sex

(Women only; n = 615) (Men only; n = 579)

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% Cl)
Age, per year 0.99 (0.96-1.03) 0.97 (0.92-1.03) 1.00 (0.98-1.03) 0.98 (0.94-1.03)
Marital status Sing le Reference group Reference group Reference group Reference group

Education
Monthly household incomse

Residence type

Freguency of visits to
physician, per year

Living with sexual partner
Married

High school or above
1,000 Pula
(approximately US5250)
Urban

Urban village

Rural

Less than one

2.57 (1.34-4.92)
0.54 (0.18-1.64)
055 (0.30-1.02)
0.38 (0.20-0.75)

Reference group
1.08 (0.46-252)

2.72 (1.36-5.44)
Reference group

One or two 0.86 (0.40-1.90)
Three or mone 0.59 (0.25-1.38)
Health status Fair or poor 1.22 (0.63-234)
Deprossive symploms, par 092 (048-1.77)
1 unit on the HSCL-D
Alcohol use None Reference group
Moderate drinking 2.90 (0.61-13.84)
Problem drinking 9.55 (3.67-24.83)
Heawvy drinking 11.12 (5.11-24.16)
Ever tested for HIV Yes 0.80 (0.44-1.47)
Correct HIV knowledge Yes 1.16 (0.48-2.82)
Intergenemtional sex Yes 10,0 (5.23-19.16)
Lack of control in Yes 3.60 [1.95-6.66)

sexual relations

3.26 (1.32-8.06)
1.13 (0.29-4.50)
0.87 (0.37-2.05)
0.84 (0.34-207)

1.79 (1.07-3.01)
062 (028137
158 (0.96-2.63)
1.83 (1.09-3.09)

129 (0.65-2.55)
045 [(L14-1.43)
168 (0.87-3.23)
198 (0.97-4.02)

Reference group
0.7 (0.24-207)
2.08 (0.84-5.16)
Reference group

Reference group
194 (1.07-3.51)
1.76 (097-3.18)

Reference group

Reference group
168 ((LB5-3.35)
166 (0.80-3.46)
Reference group

1.04 (0.36-2.96)
0.53 (0.17-1.68)
1.17 (050-2.73)
0.59 (0.26=1.34)

1.89 (0.96-3.76)
277 1.37-561)
153 (0.94-2.50)
2,07 (1.32=323)

1.25 (0.55-2.85)
183 (0.77-4.34)
232 (1.26-4.28)
1.79 (1.01=3.18)

Reference group
3.76 (0.68-20.75)
12.59 (3.80-41.64)
8.50 (3.41-21.18)
0.92 (0.41-2.06)
0.50 (0.19-1.29)
5.97 (2.69-13.24)
3.04 (1.31-7.04)

Reference group
251 (1.05-5.98)
6.34 (2.57-15.65)
6.74 (3.37-13.47)
172 (1.07-2.78)
1.09 {0.50-2.38)
547 (3.23-9.25)
083 (0.10-6.70

Reference group
271 (1.05-7.01)
529 (1.86-14.99)
365 (2.58-12.37)
1.09 (0.59-2.00)
0.59 [{(.24-1.47)
383 (1.98-7.42)
050 (0.05-5.22)

Bolded values are statistically significant.
HSCL-D, Hopkins Symptom Checklist for Depression.
DOl: 101371 journal pmed 0030392 1005

major contributor to propagating and sustaining HIV in sub-
Saharan Afric

HIV transmission between different age groups [12]. In view

as it can a

unt for substantial amounts of

(]f the 51.'['[]]1[__’_ []\-'lf'['l}lp between i } ElI[Z[]I](]I jik i]l].lf'['l__’_lf]'ll:'["cl'

tiomal sex, and sexual risk-taking, our results attest to the

need for multidimensional approaches in HIV prevention
programs that silnultauuznusly target a number of high-risk
practices. For example, reinforcing or raising the drinking
age may also be effective at decreasing intergenerational sex,

and programs to promote economic independence for
women may help overcome the financial dependency that
promotes intergenerational sex and sex exchange [28].

We found that lack of control in sexual relationships was
associated with having multiple partners for both men and
women, and with

% exchange for women. Not 5|n'pt'i5i11g|}',
women were significantly more likely than men to report lack
of control in sexual relationships, and were also more likely
to consider lack of control in sexual relationships and a

partner’s refusal to use condoms as key barriers to condom
use. These findings are consistent with studies showing that
lower relationship control and forced sex for women are
ent condom use

HIV seroprevalence [30]. Higher

associated with both inconsi

29] and higher
negotiating power within
sexual relationships and economic independence were also
found to be positively associated with condom use in a small
cross-sectional study among 71 women in Gaborone, Bot-
swana [22]. HIV prevention programs are more likely to be
effective if they address the pervasive gender discrimination

FLoS Medicine | www plosmedicine.org
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that helps to perpetuate the spread of HIV in Botswana and
¢ in Africa [30]. Interventions should also target the
complex inter-relationships be en alcohol use and gender

elsewhe

cconomic imbalanc

=5,

A few important gender differences were notable in
correlates of sexual risk-taking. For example, older age was
associated with lower adds of unprotected sex for women, and
the reverse trend was apparent for men. This is consistent with
statistics on HIV prevalence in Botswana (with evidence that
HIV pr(:v;ll::m:(: is three times as high among younger women

than younger men [31]) as well as with the aforementioned

ﬁuding that i]11.(:I'l_{l:]ll:l';l].j[]]l;ll sex is associated with a greater
likelihood of unprotected sex since these relationships are
most common bet

en younger women and older men. Men
but not women with more fr(:qut:m. contact with health
providers were more likely to have multiple partners, and men
who reported poor health were more likely to pay for sex. Itis
more likely that frequent contact with health providers and
poor health are a consequence and not a cause of these risky
sexual practices. HIV testing was associated with a lower
likelihood of having multiple partners for men but not
women. This may be because men are in a bet
change their sexual bel

T position to
ior after HIV testing [Z(]]Ilp;ll't!d to

women, who may lack control over sexual negotiation, as
discussed above. Greater symptoms of depression were
associated with having multiple partners for women and
paying for sex for men. This is consistent with studies in
developed countries that have shown a strong link between

October 2006 | Volume 3 | lssue 10 | 392



depression and high-risk sexual behavior [3233) but no
studies to our km]wh:dga: have pra:vit]ush‘ examined this
In view of the high
prevalence of depressive symptoms reported in this study
(nearly 30% of participants screened positive using the
Hopkins Symptom Checklist), is important to further
l.‘}&}ll(]rt.‘ til.‘pTl ss10m as both a E)(]S!iil]ll.‘ cause urui (:(]Il!&l.‘(!ul.‘]l(:l.‘
of the high-level of HIV transmission in sub-Saharan Africa.

In addition to the cross-sectional design, a number of
limitations affect interpretation of our results, Self-reporting
may introduce bias, because it can be influenced by social
desirab i|i1.}'. To minimize sa:|f—rr.:pc1r1.in.g hias, we did not ask
about HIV status, assured confidentiality and privacy in all
and t:ur::fu”},' trained  interviewers on usking
sensitive questions in a nonjudgmental fashion. While risky
sexual pract may have been underreported, this would
not m:t:a:ssurﬂ:,' alfect the associations we found between risk}'
sex and alcohol use as well as other covariates. Another

association in an African contest.

interviews,

limitation was that owr measures on alcohol use did not
address either alcohol dependence or impairment in social
functioning. Findings would have been strengthened if we
used the internationally validated WHO Aleohol Use Dis-
T (AUDIT) as a screening tool for
validation studies of Western

orders Identification Test

alcohol use. Future stand-
ardized alcohol abuse screening tools in African settings
should pay careful attention to the fact that consump tion of
home-brewed drinks may be more difficult to quantify.
Finally, Botswana has a number of unigque features that may
Liamat g::lu:raﬁzuhﬂil.}' to neighboring African countries, such
as its relatively high per capita income, comparatively
extensive health care infrastructure, strong donor involve-
ment, and strong government commitment to combating
HIV. Nonetheless,
African countries [2,4,10,13] strongly support these findings
and their applicability elsewhere in Africa.

similar results from studies in other

Concluding Remarks

In summary, we found a very high prevalence of heavy
alcohol consumption in a large probability sample of rural
and urban individuals in Botswana, consistent with the results
of previous venue-based studies elsewhere in Africa. We
dl..‘l]'l(]ﬂ!é].Tu.].l:d a 51.1'(1115 Hl'ld consistent rl:|u1.itnlship between
heavy alcohol use and a number of risky sexual behaviors
among both men and women, including the important link

cohol use.

between sex exchange and heavy This study also
confirms the associations between different risky sexual
practices and intergenerational sex, and also points to other
important correlates of risky sex that have
pra:vinusl},‘ studied in sub-Saharan Africa, such as Symptoms
of depression. The findings in this study underscore the
importance of integrating policies on alcohol abuse in HIV
prevention efforts in Botswana and elsewhere,
the need for multipronged approaches to HIV prevention
that simultancously address the overlap of risk behaviars as

not been

and attest to

well as some of the social, cultural, and structural factors that
help fuel the HIV epidemic.
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