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Abstract

Aims: To examine the association between alcohol consumption at last sex and unsafe sex in seven countries in sub-Saharan
Africa.

Design: Multivariable logistic regression of unsafe sex was performed using cross-sectional data with a stratified sample design
from seven countries.

Setting: The study uses data from the Demographic and Health Surveys of Lesotho, Kenya, Mozambique, Swaziland, Uganda,
Zambia, and Zimbabwe.

Participants: Men and women age 15-49 years with data available on alcohol consumption and who have had sex in the last 12
months were included in the analysis.

Measures: The main independent variable is alcohol consumption at last sex with a non-cohabiting partner.

Findings: The analysis has shown that alcohol consumption was a strong predictor of unsafe sex for all surveys except for
women in Kenya. Age and number of sexual partners were also strong predictors of unsafe sex.

Conclusions: The findings indicate that there is a positive link between alcohol consumption and unsafe sex in all countries
except for Kenya among women. The inconsistent finding in Kenya requires further study. One of the main limitations of the
analysis is the low number of observations found for women and men who reported drinking at last sex with a non-cohabiting
partner.

There appears to be no consensus on the pathway or nature
of the relationship between alcohol use and sexual
behavior, and studies have found that the relationship may
be either causal or spurious (Cooper, 2002, 2006). A
causal explanation is supported by the theory of alcohol
myopia and the expectancy theory, which mainly describe
the pharmacological or psychological mechanisms by
which alcohol use leads to risky sexual behavior (Cooper,
2006; MacDonald, MacDonald, Zanna, & Fong, 2000;
Weinhardt & Carey, 2000). Cooper (2006) also describes a
reverse causal explanation in which individuals who want

Introduction

Alcohol use contributes to disease and injury, including
cancer, cardiovascular disease, liver cirrhosis, motor
vehicle accidents, and epilepsy (Hahn, Woolf-King, &
Muyindike, 2011; Lim et al., 2013; Rehm et al., 2009;
World Health Organization [WHQ], 2014). In addition,
studies have found associations between alcohol and
HIV/AIDS (Baliunas, Rehm, Irving, & Shuper, 2010; Hahn
et al., 2011). This link between HIV infection and alcohol
use is of particular concern in sub-Saharan Africa, where

HIV prevalence is the highest in the world (Hahn et al.,
2011). Several studies and review articles have found a
relationship between alcohol consumption and risky sexual
behaviors, including sex with multiple or casual partners,
unprotected sex, transactional sex, and sexual coercion
(Cooper, 2002; Fisher, Bang, & Kapiga, 2007; Kalichman,
Simbayi, Kaufman, Cain, & Jooste, 2007; Leigh & Stall,
1993; Woolf-King & Maisto, 2011).

to engage in risky sex may use alcohol to facilitate their
desire. Alternatively, a spurious or third-variable
explanation describes the importance of individual
variables, or between-person differences, such as
personality traits, gender, or other attributes that directly
affect risk-taking behavior (Cooper, 2002, 2006). In other
words, coping mechanisms, risk-seeking behavior, or
lifestyle could influence drinking, having risky sex, or both.
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A longitudinal study on behaviors associated with discrete
sexual events revealed that the majority of differences in
risky behaviors were explained at the within-person level,
or the variability that each individual person can have from
one occasion or situation to the next (Cooper, 2010). For
example, individuals may behave differently in one
relationship than another or exhibit varying personality
characteristics from day to day.

Review articles on the link between alcohol and risky sex
have grouped studies into three main types: global
association studies, situational association studies, and
event-level studies (Cooper, 2002; Kalichman et al., 2007,
Leigh & Stall, 1993; Woolf-King & Maisto, 2011). Global
association studies examine whether a person who engages
in one behavior (alcohol intake) is more likely to engage in
another behavior (risky sexual activity, such as sex with
multiple or casual partners and unsafe sex). These studies
include examining the relationship between alcohol
consumption and HIV or other STI status. Only two
review articles focused on studies in sub-Saharan Africa
(Kalichman et al., 2007; Woolf-King & Maisto, 2011).
However, all of these review articles found that the
majority of global association studies support an
association between history of alcohol use and several risky
sexual behavior outcomes, including HIV and STI status.
Cooper (2002), however, found an inconsistent relationship
between alcohol consumption and protective behaviors
such as condom use.

Situational association studies explore the link between
risky sexual behavior and alcohol consumption that
occurred during the same time (or situation), such as within
the same day. Event-level studies explore the link that
occurred during a specific occasion, such as the most recent
sexual encounter. The findings from situational association
studies support the findings of global association studies of
an existing positive association between alcohol use and
risky sexual behavior. However, the findings from event-
level studies are mixed. Leigh and Stall (1993) found
several studies that indicate no relationship between
substance abuse (drugs or alcohol) and use of condoms or
other contraceptives in recent encounters. Cooper (2002)
found that drinking was strongly associated with decreased
protective behaviors (e.g., condom use) among younger
individuals at first intercourse. A review article of event-
level studies in the United States (Weinhardt & Carey,
2000) did not support a link between alcohol use and
protective behaviors (such as condom use). Woolf-King
and Maisto (2011) found two event-level studies, both in
South Africa, which showed that alcohol consumption
decreased the likelihood of condom use; however, only one
of the studies found this association to be significant
(though this study was specifically focused on HIV-
positive men and therefore cannot be generalized to the
public). An event-level study of countries in sub-Saharan
Africa by Kiene and Subramanian (2013) found that among
men in Southern Africa, being drunk before most recent sex
had a negative effect on condom use with steady partners,
but that the effect was only marginally significant for
women. The study also found that South and East African
men had increased odds of condom use during most recent
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sex with casual partners if they were drunk (Kiene &
Subramanian, 2013).

The conflicting findings in the literature on the link
between alcohol consumption and risky behaviors
(including unsafe sex) and protective behaviors, especially
in event-level studies, highlight the need for more studies in
this area. There are also very few event-level studies in this
topic conducted in sub-Saharan Africa. The analysis
explores the link between alcohol consumption and unsafe
sex in sub-Saharan Africa using the event-based measure of
alcohol consumption at last sex with a non-cohabiting
partner. The study is not an event-level study in the
traditional sense, as it does not follow respondents over
time to ask about their behaviors. However, since the
analysis focuses on one event, last sex with a non-
cohabiting partner, for both alcohol consumption and
condom use, it can be considered an event-based study.
This analysis originated from an earlier study by the same
authors (Mallick & Assaf, 2015) but with a focus on the
event-based analysis. The interest here is to study whether
there is a significant association between alcohol
consumption at last sex and unsafe sex, and to observe
whether this association is similar in all the countries in the
analysis and between men and women.

Method

Data

Data from the Demographic and Health Surveys (DHS) and
one AIDS Indicator Survey (AIS) in sub-Saharan African
countries with high HIV prevalence were selected for
analysis (Table 1). In addition, only surveys that included
questions on alcohol consumption at last sex were used in
the analysis. These included Kenya 2008—-2009 DHS (men
and women), Lesotho 2009 DHS (men only), Mozambique
2009 AIS (women only), Swaziland 2006-2007 DHS (men
and women), Uganda 2011 AIS (women only), Zambia
2013-2014 DHS (men and women), and Zimbabwe 2005—
2006 DHS (men and women). While surveys were
conducted with women and men in Lesotho, Mozambique,
and Uganda, the question on alcohol consumption at last
sex was not asked for both men and women.

Measures

The main outcome of interest was unsafe sex, which we
defined as sex within the last year with a non-cohabiting
partner and without the use of a condom at last intercourse
(Ezzati, 2004). This was constructed as a binary variable
based on a series of questions that first assess whether a
respondent has had sex in the twelve months preceding the
survey. If so, the respondent was asked 1) when was the
last time the respondent had sexual intercourse in the past
year, 2) was a condom used at the time of the last sexual
intercourse, and 3) what was the relationship to that person
with whom the respondent had last sexual intercourse. We
coded unsafe sex as (1) if the respondent had sex within the
last year and the most recent sexual intercourse was both
with a non-cohabiting partner and without the use of a
condom. We coded all other responses, such as most recent.
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HIV prevalence among men and women age 15-49 in sub-Saharan Africa, DHS surveys 2005-2014

Women

Country and survey year HIV prevalence

Kenya 2008-2009 8.0
Lesotho 2009 26.7
Mozambique 2009 13.1
Swaziland 2006-2007 311
Uganda 2011 8.3
Zambia 2013-2014 15.1
Zimbabwe 2005-2006 211

Men
Number of women HIV prevalence Number of men
3,641 43 3,066
3,778 18.0 2,856
5,229 9.2 3,832
4,424 19.7 3,763
10,883 6.1 8,673
14,719 11.3 13,140
6,947 145 5,848

Note: Figures in bold indicate population that was included in the regression analysis

sex was with a cohabiting partner, or most recent sex was
with a non-cohabiting partner but with the use of a condom,
as safe sex (0). A non-cohabiting partner includes any non-
marital partner that does not currently live with the
respondent, such as  boyfriend/girlfriend, casual
acquaintance, or commercial sex worker. Other measures
of risky sexual behavior were not possible for this analysis.
For example, having multiple partners, sex with a casual
acquaintance, and having transactional sex all have very
low frequencies in the surveys of the selected countries,
especially among women.

We also constructed the main independent variable of
interest from the series of questions regarding the last
sexual intercourse. Following the above questions, another
survey question is posed, referring to the same “last sexual
intercourse”. It reads, “The last time you had sexual
intercourse with [this] person, did you or this person drink
alcohol?” The response options are: no, respondent drunk
only, partner drunk only, both drunk, and neither drunk but
consumed alcohol. Due to the low frequencies in self-
reported alcohol consumption, especially in women, any
response that indicated that the respondent consumed
alcohol was combined (i.e., respondent drunk, both drunk,
or neither drunk but consumed alcohol) and responses that
indicated that the respondent did not consume alcohol were
combined (i.e., answered no or partner drunk only). This
independent variable was also only coded positively (1) if
the respondent drank at last sex and last sex was with a
non-cohabiting partner. All other responses were coded as
(0), which included did not drink at last sex with a non-
cohabiting partner, and drank or did not drink with a
cohabiting partner.

Because this variable links alcohol consumption directly
with the same occasion as the outcome (last sexual
intercourse) and with the same non-cohabiting partner, it
allows for a type of event-level analysis of alcohol
consumption and unsafe sex. However, the data is not
event-level in the conventional sense, as it is not based on a
longitudinal study that follows respondents over time to
observe their behaviors. Therefore, the analysis can be
described as event-based as it is looking at the behavior at
the same event, the last sexual intercourse.
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The remaining independent variables included in the
analysis were respondent’s age (15-24, 25-34, 35 and
over); place of residence by wealth (urban, rural non-poor,
rural poor); respondent’s education level (none or primary,
secondary or more); and total lifetime number of sexual
partners (one, two, three, four or more for women, and
one-two, three—four, five-six, seven or more for men).
The residence-by-wealth variable was created because of
the high correlation between the place of residence variable
and the wealth index. All countries had very low
frequencies for the urban poor category (urban residence
combined with the three lowest quintiles of the wealth
index). Therefore, the urban category combines urban poor
and urban non-poor. Rural poor included respondents in a
rural residence that are in the two lowest quintiles of the
wealth index (poorest and poor), and rural non-poor
included rural respondents in the three highest quintiles of
the wealth index (middle, rich, and richer). Finally, due to
the different distributions of lifetime number of sexual
partners by gender, this variable was categorized differently
for women and men. This variable was used to control for
some amount of between-person variability in risky
behaviors.

Data Analysis

Adjusted logistic regressions were performed for each
country separately. The regressions included only men and
women who had sex in the past 12 months and were age
15-49. A stratified sampling design was used, with the
strata variable created from a combination of urban or rural
residences and region for each country. All analyses were
conducted with Stata/SE software, version 15.0.

Results

Descriptive results

Table 2 shows the variables used in the regression analysis
of men or women age 15-49 who had sexual intercourse in
the past 12 months. Men in Lesotho engaged in unsafe sex
most commonly (21%), followed by women in Swaziland
(20%) and men in Swaziland (17%). Unsafe sex was
lowest in Zimbabwe, among women (6%) and men (9%).
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Table 2

Variables used in the regression analyses for men or women age 15-49 who have had sexual intercourse in the past 12
months, DHS surveys in sub-Saharan Africa, 2005-2014

Kenya 2008-2009 Lesotho 2009 Mozgc%giq“e Swaziland 2006-2007
Women Men Men Women Women Men
Unsafe sex with last sex partner
Yes 11.2 (671) 11.8 (275) 21.1(477) 14.5 (1199) 20.2 (693) 17.2 (426)
No  888(5307)  88.2(2048) 78.9 (1780) 85.5 (7081) 79.8 (2745) 82.8 (2051)
Alcohol consumption at last sex
Yes 0.8 (48)* 2.1 (49) 5.2 (117) 0.9 (76) 0.6 (21)* 5.2 (128)
No 99.2(5933)  97.9(2274) 94.8 (2139) 99.1 (8226) 99.4 (3420) 94.8 (2350)
Age
15-24 29.5(1765)  25.9 (601) 39.8 (899) 33.6 (2788) 37.3(1283) 30.5 (755)
25-34  39.7(2373)  37.4(870) 33.8 (763) 34.7 (2880) 33.8 (1165) 37.0 (918)
35+ 30.8(1843)  36.7 (853) 39.8 (899) 31.7 (2634) 28.9 (994) 32.5(805)
Residence by wealth
Urban 25.8 (1545) 30.5 (708) 28.6 (646) 33.1 (2749) 27.8 (957) 35.2 (873)
Rural non-poor 40.6 (2429)  40.1 (932) 37.8 (854) 32.8 (2726) 39.8 (1369) 38.7 (959)
Ruralpoor  33.6(2008)  29.4 (683) 33.5 (757) 34.1 (2827) 32.4 (1115) 26.1 (646)
Education level
None/primary ~ 67.7 (4052)  53.8 (1249) 61.3 (1384) 81.5 (6767) 42.1 (1448) 39.5 (979)
Secondary+ 32.3(1930)  46.2 (1074) 38.7 (873) 18.5 (1535) 57.9 (1993) 60.5 (1498)
Lifetime number of sexual partners (women)
1 42.5 (2519) 29.6 (2267) 35.7 (1190)
2 30.4 (1800) 25.2 (1927) 30.2 (1007)
3 16.5(978) 16.7 (1280) 18.6 (620)
4+ 10.6 (627) 28.5(2182) 15.6 (520)
Lifetime number of sexual partners (men)
1-2 28 (583) 27.1 (578) 21.8 (501)
34 25.4 (529) 27.8 (592) 27.5(631)
5-6 17.8 (371) 17.9 (381) 19.8 (453)
7+ 28.7 (596) 27.2 (579) 30.9 (709)
Uganda 2011 Zambia 2013-2014 Zimbabwe 2005-2006
Women Women Men Women Men
Unsafe sex with last sex partner
Yes 10.7 (1578) 10.9 (1334) 15.2 (1519) 6.0 (353) 8.8 (385)
No 89.3 (13225) 89.1 (10909) 84.8 (8506) 94.0 (5526) 91.2 (3996)
Alcohol consumption at last sex
Yes 2.2 (319) 1.0 (123) 4.1 (409) 0.5 (31)* 3.6 (158)
No 97.8 (14491) 99.0 (12129) 95.9 (9618) 99.5 (5848) 96.4 (4228)
Age
15-24 29.5 (4365) 30.5 (3737) 26.5 (2656) 34.7 (2039) 28.9 (1195)
25-34 36.4 (5395) 38.9 (4772) 35.5 (3561) 39.0 (2293) 42.3 (1751)
35+ 34.1 (5050) 30.5 (3743) 38.0 (3810) 26.3 (1547) 28.9 (1195)
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Uganda 2011 Zambia 2013-2014 Zimbabwe 2005-2006
Women Women Men Women Men
Residence by wealth
Urban 19.7 (2923) 42.6 (5218) 42.9 (4298) 35.8 (2107) 41.0 (1798)
Rural non-poor 44.0 (6515) 21.3 (2611) 21.8 (2191) 26.7 (1567) 26.2 (1149)
Rural poor 36.3 (5372) 36.1 (4424) 35.3 (3538) 37.5 (2205) 32.7 (1435)
Education level
None/primary 70.5 (10448) 60.7 (7425) 45.9 (4598) 40.6 (2389) 28.6 (1255)
Secondary+ 29.5 (4363) 39.8 (4815) 54.1 (5424) 59.4 (3491) 71.4 (3127)
Lifetime number of sexual partners (women)
1 25 (3602) 44.8 (5473) 66.8 (3914)
2 23.7 (3409) 31.1 (3799) 20.8 (1220)
3 18.2 (2617) 14.8 (1813) 7.5 (440)
4+ 33.1 (4770) 9.2 (1127) 4.9 (284)
Lifetime number of sexual partners (men)
1-2 26.8 (2661) 33.7 (1447)
3-4 31.1 (3095) 28.2 (1211)
5-6 18.5 (1842) 16.3 (699)
7+ 23.6 (2346) 21.8 (936)

Notes: 1 — Estimates are to be interpreted with caution as they are based on fewer than 50 cases.

Figure 1

Percentage HIV positive, percentage who had unsafe sex with last sex partner, and percentage who consumed alcohol at last
sex with a non-cohabiting partner, DHS surveys in sub-Saharan Africa, 2005-2014
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* HIV-positive estimates are for men or women aged 15-49 who were tested. The risky sexual behavior and alcohol consumption at last sex
variables are for men or women aged 15-49 who have had sexual intercourse in the last 12 months.
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Men in Lesotho and Swaziland reported the highest
proportion drinking alcohol at last sex with a non-
cohabiting partner (5.2%); the highest among women was
in Uganda (2.2%). For countries where the question of
drinking at last sex was asked of both men and women,
men were more likely than women to report this behavior.
In Kenya, Mozambique, Swaziland, Zambia, and
Zimbabwe, the proportions of women who reported
drinking at last sex were low (approximately 0.5-1.0%),
with some surveys having fewer than 50 cases. Figure 1
summarizes the DHS data on alcohol consumption, unsafe
sex, and HIV-positive status in the sub-Saharan countries
included in the analysis.

Regression results

Table 3 summarizes the adjusted logistic regressions for
unsafe sex. The event-based analysis revealed that alcohol
consumption at last sex was a significant predictor of
unsafe sex for almost all populations. After adjusting for

Table 3

other variables, regression analysis found significant
associations between alcohol at last sex and unsafe sex for
all surveys except for women in Kenya. The results
indicate that in these countries, respondents who drank at
last sex with a non-cohabiting partner had higher odds of
engaging in unsafe sex compared with respondents who did
not drink at last sex with a non-cohabiting partner or had
sex with a cohabiting partner. The odds ratios for this
variable also had high magnitudes, with the lowest odds
found in Zimbabwe men (OR 2.2, p <.001) and odds ratios
that were above 10 in women in Uganda and Zambia. It is
important to note that due to the low number of cases found
for those who drank at last sex with a non-cohabiting
partner, the confidence intervals for these odds ratio had
relatively large ranges. Due to the lack of data from
women in Lesotho and Mozambique and men in Uganda,
we cannot know the significance for this variable for both
men and women in these countries.

Adjusted (AD) Odds Ratios from the logistic regressions of unsafe sex for men and women age 15-49 who had intercourse in
the past 12 months, DHS surveys in sub-Saharan Africa, 2005-2014

Kenya 20082009 Lesotho 2009 MOZ;"(’)‘[‘)giq“e Swaziland 2006-2007
Women Men Men Women Women Men
Alcohol consumption at last sex
Yes 2.2 6.1** 4.5%** 5.4%** 5.4** 6.0***
No Ref. Ref. Ref. Ref. Ref. Ref.
Age
15-24 3 4wk 15.8%** 3 grrx 4.g%** 4.6%** 3 7rkk
25-34 11 3.5%** 14 12 1.6*** 1.7**
35+ Ref. Ref. Ref. Ref. Ref. Ref.
Locality by wealth
Urban Ref. Ref. Ref. Ref. Ref. Ref.
Rural non-poor 0.7* 1.7* 3.8%** 0.9 12 1.4*
Rural poor 0.8 1.0 4.2%%* 0.7* 1.3* 1.4*
Education level
None/primary 0.7** 1.8* 3.0%** 1.3** 1.2* 1.6%*
Secondary+ Ref. Ref. Ref. Ref. Ref. Ref.
Lifetime of sexual partners (women)
1 Ref. - - Ref. Ref. -
2 13 - -- 2.4%** 1.1 -
3 1.gr** . - 3 xH* IR .
4+ 3 Grr* - - 3 grrx 2 Dk -
Lifetime of sexual partners (men)
1-2 - Ref. Ref. - - Ref.
3-4 - 0.7 1.5* -- - 0.9
5-6 -- 0.6 14 -- -- 11
7+ - 11 1.6** -- - 11
Observations 5,935 2,137 2,115 1477 3,361 2,335
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Uganda 2011 Zambia 2013-2014 Zimbabwe 2005-2006
Women Women Men Women Men
Alcohol consumption at last sex
Yes 17.2%** 11.0** 5.3*** 3.5* 2.2%*
No Ref. Ref. Ref. Ref. Ref.
Age
15-24 8.4x** 5.9%** 23.5%** 3.0%** 16.6%**
25-34 1.5%%* 12 3.0%** 0.8 2.3%**
35+ Ref. Ref. Ref. Ref. Ref.
Locality by wealth
Urban Ref. Ref. Ref. Ref. Ref.
Rural non-poor 1.0 1.0 11 0.8 1.2
Rural poor 0.8*** 1.0 0.9 0.8 2.1%**
Education level
None/primary 0.8** 0.6%** 1.3** 0.9 1.8%**
Secondary+ Ref. Ref. Ref. Ref. Ref.
Lifetime of sexual partners (women)
1 Ref. Ref. - Ref. -
2 1.3%% 1 5Hxx - 3. Grrx -
3 1.8%** 9 JHwk . 6.9%** -
4+ 9 ok 4.0%%* - 9.7%%* -
Lifetime of sexual partners (men)
1-2 - - Ref. - Ref.
3-4 - - 12 - 0.7
5-6 - -- 1.4%%* - 0.8
7+ - - 1.5%** - 13
Observations 14,329 12,202 10,027 5,8223 4,222

*p < .05, **p < .01, *** p < 001

The age of respondent and lifetime number of sexual
partners were also strong predictors of unsafe sex in all
countries. This pattern was observed especially for the
youngest age category (15-24) for both men and women,
and for women who had four or more lifetime sexual
partners. As Table 3 shows, respondents age 15-24 in
every country had higher odds of engaging in unsafe sex
compared with those age 35 and older. Among men, the
odds ratio in Zambia was 233.5 (p < .001), and in Kenya
and Zimbabwe, it was between 16 and 17 (p < .001 for both
ORs). The odds ratios of women’s lifetime number of
sexual partners increased with increasing number of sexual
partners. In all countries, the highest category of lifetime
number of sexual partners (four or more) had significant
odds ratios compared with women with one lifetime
partner. The highest odds ratio for unsafe sex was found
for women in Zimbabwe (OR 9.7, p <.001). This predictor
was not as strong for men and was not significant for men
in Kenya, Swaziland, or Zimbabwe. However, men in
Lesotho and Zambia who had seven or more lifetime
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partners had almost twice the odds of engaging in unsafe
sex compared with men with one or two lifetime partners.

Discussion

The analysis presented showed that the association between
alcohol consumption at last sex with a non-cohabiting
partner and unsafe sex was found to be significant in all the
surveys included in the analysis, except for the women
survey in Kenya. Among three event-level studies carried
out with data from sub-Saharan Africa, two found a
significant association between alcohol consumption at last
sex and unprotected sex (Kiene et al.,, 2008; Myer,
Mathews, & Little, 2002). However, these studies were
conducted in South Africa and may not be generalizable to
other sub-Saharan countries. In addition, the study by
Kiene et al. (2008) only included participants who were
HIV-positive, and therefore was not a sample of the general
population. The lack of a consensus in the research
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regarding the link between alcohol consumption at last sex
and unsafe sex perhaps supports a third-variable
explanation (Cooper, 2002, 2006), which states that
perhaps within-person variability is more important than
between-person variability (Cooper, 2010). This may be
the case in Kenya due to the inconsistent findings between
the genders. However, the finding could also be an effect
of one of the limitations of the study, such as the lower
number of cases found for women who drank at last sex
with a non-cohabiting partner. Therefore, further study is
recommended to confirm these findings in Kenya.

Whether or not the partner has been drinking or is drunk
may also have an effect on engaging in unsafe sex. The
review of sub-Saharan African studies by Woolf-King and
Maisto (2011) discusses the importance of the partner’s
role in unsafe sex, including partner drunkenness and
partner type. These authors discuss qualitative studies that
present the finding that women were forced to have sex
after their partners returned home from drinking. This was
also supported by a few of the quantitative studies in the
review, such as in the event-level study by Kiene et al.
(2008), which found that women had the highest odds for
engaging in unprotected sex when the male partner had
been drinking as compared to not drinking. Related
findings were presented in other research (Kiene &
Subramanian, 2013; Tumwesigye, Wanyenze, &
Greenfield, 2012). Similar to the present analysis, Kiene
and Subramanian (2013) found significant associations of
alcohol consumption at last sex among men in Lesotho,
Swaziland, and Zambia. When the variable for alcohol
consumption at last sex with a non-cohabiting partner in the
present analysis was reconstructed to match that in the
Kiene and Subramanian (2013) study (i.e., male partner
was drunk and female partner was not drunk, and they have
a non-cohabiting relationship), the association with unsafe
sex was still found for men in all the surveys in the
analysis. Similarly, for women, the association with unsafe
sex where the male partner was drunk and the female
partner was not drunk during last sex with a non-cohabiting
partner was significant for women in all surveys including
Kenya (results not shown). Therefore, this implies that for
women in Kenya, the drunkenness status of the male non-
cohabiting partner was more important than her own
drinking status in terms of engaging in unsafe sex.

A major strength of DHS data is the standardization of core
questionnaires and optional modules that allow for multi-
country comparisons and trend analysis. The questions for
alcohol consumption at last sex, as well as the questions
used to construct the variables related to risky sexual
behavior, were standardized questions in all the countries
included in the analysis. However, there is a limitation that
arises from the sensitive nature of these questions. Under-
reporting is common in the collection of survey data on
alcohol consumption, as well as questions on sexual
behaviors (Hahn et al., 2010; Minnis et al., 2009; Stockwell
et al., 2004; Woolf-King & Maisto, 2011). Stigma or social
desirability bias may cause respondents to under-report
alcohol use in order to present themselves more favorably
to the interviewer (Bowling, 2005; Greenfield & Kerr,
2008; Hahn et al., 2010; Hawkins et al., 2007). Under-
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reporting may be especially pertinent to women’s self-
reported data on behavior related to sexual risk-taking and
alcohol use. A randomized control trial by Minnis et al.
(2009) found that among HIV-negative women in
Zimbabwe, there was a discrepancy in the biomarker
measures of unprotected sex and self-reports of unprotected
sex. Other studies address the same issue of under-
reporting of unsafe sex due to desirability bias (Gallo et al.,
2006; Gallo et al., 2007). This under-reporting bias could
also differ between countries due to different social norms
and taboos. The small percentages and numbers of alcohol
consumption at last sex with a non-cohabiting partner,
especially for women and men in Kenya, and women in
Swaziland and Zimbabwe, indicate that these findings
should be interpreted with caution and further studies are
required to confirm these results.

There is also a limitation from the lack of data for both
genders for all the countries. Therefore, for Lesotho,
Mozambique, and Uganda, we cannot say that the results
found for these countries can be generalized to the whole
population. It would have been particularly useful to
conduct this analysis for Lesotho women where HIV-
positive rates are higher compared to men.

Finally, due to the lack of information on the quantity of
alcohol consumed for all the surveys, low and heavy
episodic drinkers were combined together. The question on
alcohol consumption did ask if the respondent or their
partner was drunk; however, the categorization of “drunk”
is a subjective term and a more quantifiable measure, such
as units of alcohol consumed, could have strengthened the
results.

While the findings for the association of alcohol
consumption and unsafe sex were consistent for most
surveys, the pathway of this relationship is still unknown.
Research that is not cross-sectional in nature, such as
qualitative research, may provide further insight on the
relationship between alcohol use and unsafe sex.
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