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Abstract The present investigation attempted to quantify
the relationship between alcohol consumption and unpro-
tected sexual behavior among people living with HIV/
AIDS (PLWHA). A comprehensive search of the literature
was performed to identify key studies on alcohol and
sexual risk behavior among PLWHA, and three separate
meta-analyses were conducted to examine associations
between unprotected sex and (1) any alcohol consumption,
(2) problematic drinking, and (3) alcohol use in sexual
contexts. Based on 27 relevant studies, meta-analyses
demonstrated that any alcohol consumption (OR = 1.63,
CI = 1.39-1.91), problematic drinking (OR = 1.69,
CI = 1.45-1.97), and alcohol use in sexual contexts
(OR = 1.98, CI = 1.63-2.39) were all found to be sig-
nificantly associated with unprotected sex among PLWHA.
Taken together, these results suggest that there is a sig-
nificant link between PLWHA’s use of alcohol and their
engagement in high-risk sexual behavior. These findings
have implications for the development of interventions to
reduce HIV transmission risk behavior in this population.
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Introduction

Despite the implementation of a number of prevention-
related programs aimed at reducing the spread of HIV, HIV
incidence continues to remain at a high level throughout
many parts of the world, with current estimates indicating
2.7 million new HIV infections in 2007 alone [1]. Fueling
much of this ongoing HIV epidemic is the occurrence of
unprotected sexual intercourse between HIV-infected and
non-infected individuals. It has been reported that over
70% of people living with HIV/AIDS (PLWHA) remain
sexually active after diagnosis [2], and that one-third of
PLWHA engage in unprotected sexual behavior [3]. Some
reports have even shown rates of unprotected sex among
PLWHA to be as high as 84% [4]. Given the level of
unprotected sex demonstrated by PLWHA, and recogniz-
ing that alcohol has not only been frequently implicated as
a risk factor for unprotected sex, but also that heavy
alcohol consumption tends to be more prevalent among
PLWHA than among the general population [5, 6], the
present investigation sought to statistically assess the
association between alcohol consumption and unprotected
sex in PLWHA populations through a meta-analysis.

Alcohol and Unprotected Sex: Theory and Research

Among the numerous factors that have been associated
with unprotected sex (e.g., [2, 7]), alcohol has received
particular attention. Alcohol has been purported to have a
relatively direct impact on unprotected sex, serving as a
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disinhibitory mechanism [8], and resulting in “alcohol
myopia [9],” in which a restricted cognitive capacity
stemming from alcohol consumption causes one to focus
only on impelling immediate cues (e.g., arousal) while
ignoring inhibiting distant cues (e.g., risk of HIV or STI
acquisition with potential consequences in the future) when
making decisions about condom use (see also [10, 11]).
Additionally, expectations about alcohol can be impactful
on their own, affecting condom use attitudes and skills, risk
perceptions, unsafe intentions, and risky sexual behavior
[12—18]. Finally, “third variables” can also account for the
alcohol-risky sex association [8, 19-21]. Having a “risky”
personality type, or being high on the dimensions of sen-
sation seeking [22-25] or sexual compulsivity (e.g., [26—
29]) might dispose individuals to engage in both risky
drinking and risky sex, and from a situational perspective,
because alcohol is often consumed in the same venues
where new and casual sexual partners are met, a link
between alcohol use and unprotected sex may result from
the sheer confluence of accessible alcohol and available
sexual partners [8, 19].

Empirical Support for an Alcohol-Risky Sex
Association

The association between alcohol and risky sex has been
assessed with varying degrees of specificity, focusing on
(1) global-level associations that examine the relationship
between generalized measures of alcohol use and unpro-
tected sex; (2) situational-level associations that examine
the relationship between alcohol use in sexual contexts
(e.g., alcohol before/during sex) and unprotected sex; and
(3) event-level associations that examine the relationship
between a specific sexual act (or set of acts) and alcohol
use prior to each corresponding act [30]. Evidence from
systematic reviews and meta-analyses regarding these
associations is quite mixed. Although there appears to be
evidence for a link at the global-level [30-32], the evidence
for a link at the situational level is less pronounced [21, 30,
31, 33]. The association appears to be diminished even
further at the event-level, with reviews tending not to
support an overall event-level relationship, but instead
suggesting that the relationship may be qualified by the
nature of the encounter [30, 31, 34, 35] or the amount of
alcohol consumed [21]. Taken as a whole, findings tend to
provide inconsistent evidence for an overall alcohol-risky
sex association.

The Present Investigation
Among the many studies that have investigated the asso-

ciation between alcohol and unprotected sex, only a small
proportion has examined this association in samples of

@ Springer

PLWHA. Additionally, although systematic reviews and
meta-analyses have examined the alcohol-risky sex asso-
ciation across diverse samples, including adolescents [36],
men who have sex with men (MSM) [21], and African
populations [19, 32], a comprehensive, macro-level
assessment of the alcohol-risky sex association specifically
among PLWHA remains absent from the literature. Given
that (1) a significant portion of PLWHA continue to engage
in unprotected sex [3]; (2) alcohol use and problematic
drinking tend to be higher among PLWHA than among
non-infected individuals [5, 6]; and (3) the evidence for a
link between alcohol and unprotected sex is mixed, and for
the most part based on HIV-negative samples; the present
study involved a meta-analysis to statistically assess the
extent to which alcohol is linked to unprotected sex in
samples of PLWHA.

Method
Search Strategy and Study Selection

PsycInfo and Ovid Medline (including CINAH—Nursing
and Allied Health) databases were queried for articles that
tested associations between alcohol and unprotected sex in
samples of PLWHA. Comprehensive search terms were
employed for each factor under investigation. Search terms
for PLWHA included “HIV,” “AIDS,” “human immuno-

deficiency virus,” “acquired immune deficiency syndrome,”
“plh,”  “pla,” “plha,” and “plwha.” For risky sex,
terms included “std,” “sexually transmitted disease,”
“safe*,” “sex*,” “unsafe*,” “risk*,” “condom,” “pro-

tect®,” “unprotect®,” “sexually transmitted infection,” and
“sti.” Finally, for alcohol, terms included “alcohol,”
“drink*,” “drinking,” and “substance use.”

Figure | summarizes the search results that yielded
2,604 articles from Medline and 1,677 articles from Psy-
cInfo. Titles and abstracts for all references were reviewed,
and 247 articles were retained for full paper reviews.
Articles were retained for further analysis if they met the
following inclusion criteria: (1) consisted of original,
quantitative research published in a peer reviewed journal;
(2) reported a statistical association between alcohol and
risky sex; (3) statistically tested the alcohol-risky sex
association for PLWHA alone (or separately from HIV-
negative/HIV status unknown samples); and (4) assessed
alcohol consumption independently from the use of other
substances. In total, 36 publications satisfied the above
search criteria. Two additional studies that met the inclu-
sion criteria were found through an examination of the
reference sections from relevant studies and through a
listserv reporting on recent HIV-related publications,
bringing the total to 38 studies.
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Fig. 1 Search strategy and
inclusion criteria for meta-
analysis

Electronic database search
Medline = 2604
Psycinfo = 1677

!

Screen abstracts for HIV+,
alcohol, and unprotected sex

v

Screen atticles for HIV+,
alcohol, and unprotected sex

l

Selected N = 116; Excluded N = 131

v

- Quantitative studies

- Tested the association between acohol and risky sex

- Tested the alcohol/risky sex association for PLWHA alone (or
independently from HIV-/HIV? individuals)

- Examined alcohol independently (i.e.. apart from other substances)

Specific Inclusion Criteria:

v

Selected N = 36; Excluded N = 80

2 articles found
through manual

search

v

11 articles ex-
cluded due to in-
complete data

v

v

Selected N = 27

All 38 studies were examined for unadjusted and
adjusted associations between alcohol consumption and
unprotected sex. Because data pertaining to adjusted
odds ratios (AORs) were not available for over 80% of
the studies (n = 31/38), a focus was placed on unad-
justed odds ratios (ORs) with corresponding 95% con-
fidence intervals (CIs). ORs and Cls were taken directly
from publications, and if not provided, were calculated
based on available contingency tables. If neither ORs
nor contingency tables were provided, attempts were
made to contact authors to obtain relevant statistical

information. Taken together, these procedures yielded
ORs and CIs for 27 studies which formed the basis of
our meta-analysis. Key study characteristics and out-
comes for all 27 relevant publications can be found in
Table 1.

Definition of Alcohol Consumption and Risky Sex
Constructs

Measurement of alcohol consumption and risky sexual
behavior was highly variable across studies (see Table 1).

@ Springer



AIDS Behav (2009) 13:1021-1036

1024

SID/JO e[noTEd
0} pasn 9d[qe} Kouaunuo)

S[D/I0 AeMored
0} pasn 9[qe) Kouaunuo)
judunsqe pue
9JeIopOW ‘SA SnOpIezZey
10J SID/YO 9Ie[no[ed 0}
pasn 9[qe1 Aouadunuod :qd
“JUSUNSQE ‘SA 9)JeIIPOW
pue snopiezey Iojy S|
puE SYO 9Ie[Nd[Ed 0) pasn
9[qe1 Aouadunuod :N/A

(smyeysoras romred ssoioe)
SID/JO [[BI2A0 de[Nd[RD
0} pasn 9[qe} Kouaunuo))

SID/SYO =ew
pue orewdy Jurjood Aq

Pale[noTed S[D/MO [[BIPAQ
Ioyme
18I WOIJ paureIqo s[N/M0

(L1°'6-0S°0) 19'1 :dd

FI'T-1L0) ¥2°1 :dd

(16'7-91'D ¥8'T :dd
(@8T-L1'D T8'1 N/A

(S8'7-9€°0) 20’1 *Ad

(8T°¢—€€'1D) 80T *Ad
(Ts9ngr=uw

@0 v =1
(00°$-08'0) 86'T = IB1AQ
dd

(E1°T-8L0) 6T°1 :N/A

Ieak 1sed—IvIN

syjuowr 7|
1sed—siouyred
[enxas g< pue

9SN WOPUOD JUA)SISUOIU]

syjuour g jsed
—S$IOJUNOJUD [ENXas [[e
Suump wopuod ursn JON

skep (9 1sed—sirydAs
Arewad 10 BOYLIOUOT
yim pasougerp
3ureq 1o sAempe

uey) $s9f WOpuod Juis)

sypuowr 7T jsed
—1ouyred Jen3ar ym
AsN WOPUOd JUA)SISUOIUT

syjuowr g
1sed—iouaed
urewt j/—AIH PIm
SN WOPUO0D JUI)SISUOIU]
syuow ¢
jsed—xas pajoojoxdun)

Teak jsed—Aep/syurip
€> 'sA Kep/syutip ¢< :d

syuowr 7|

jsed—3unjuup

93uIq ou Jo snopiezey

ou ‘sA unyuup 23uiq
Jo snoprezey ‘LIANYV -dd

skep (¢ 1sed—S3unyurp

JJeIopOW pue

judunsqe ‘sA SunjuLIp
snoprezey ‘VVVIN ‘dd

skep 0¢

jsed—S3unyuup ou ‘sa

SunyuLIp 9jeIopouwl pue
snoprezey ‘VVVIN ‘N/A

skep (¢ Ised—Aep/own
[> "sA Kep/ouin [< :dd

syjuow g ised—iuowr
/30UO UBY) SSI[ 1O J9AU
Qwm/SYULIP 9< "SA
[JUOW/2JUO ISBI[ Je W)
/SYULIp 9< :d8uIq :qd
sypuowr g ised
—{}UOWI/QOUO UBY) SSI[
10 I9AQU SYULIP 9 “SA
JUOW/2DUO ISBI[ JB W)
/sulp 9< :a3ulq :dd
syyuow ¢ jsed—ouou
"SA 9sn [0yoo[e Aue :N/A

VSN TSI ‘W 1S = N

vsn
(SUBIDIOA ‘W 00T = N

vSn

swarqoid Joyoore

Jo K10)STY QWINRJI]
‘WYTTEL=N

vsn
‘UI0IQY JO JUIEI0D

pajoafur/parious 10
YorId payowss {J [9 = N

QouelL] ‘Syjuouwr 7|

10§ s1oured

urew Jueploosip

-019S/)UBPIOJUOD

-013s o[ew 3ulAey
INSIN ‘W 8Ly =N

QoueL]

‘sypuowt ¢ 1oy Joujred

utewt { ATH/—AIH

1M S[BNXIS0IJaY
‘w6g FTLTC =N

VSN ‘W €0z J 16 =N

[8¢]
‘e 3@ morre

[LS] "Te 10 jooD

[ec]
‘Te 10 Sueny)

[9G] Te 10 Tomarg

[s¢l
‘e 39 yuynog

[+¢]
‘e 39 Yuynog

(L]
‘[& 19 yosjoudg

SjuUAUIWIO))

(D %56) 40

JI0JBIIpUI YSLI

[enxas pue A1039180 [0YO0d[E
U99M]9q SUOTIBIOOSSY

owrery
wmn ‘sisA[eue ejep 10j
Pasn J0jeoIpul YSII [ENXaS

SJX9JUO0D [eNnXas
ut esn [0YOJ[Y = DS
Supyuup
dnewe[qold = dd
asn [OYOo[e OU "SA
asn [oyod[e AUy = N/A
eIy owm
cuonmysp pue K1039)ed
uondwnsuos [oyoory

odureg

["ou ‘Joy] ToyIny

pringer

SISATeue-e}owW Ay} Ul PIPNOUT SIAIPNJS Xas AYSL-[0Y0d[e VHA T JO Arewwing | I[qe],

A's



1025

AIDS Behav (2009) 13:1021-1036

SID/AIO
9Je[no[ed 0) Pasn 2[qe}
Koua3unuo) *(papnoxa
9AnoR A[[ENXas-uou) 1S
ou [JIM 9ATIOR A[[ENXaS
0] paredwod arom

LLS WIm oAnoe A[enxos

S[D/I0 e[nored 0}

pasn 9[qe} Aoua3unuod :HS

SID/YO Qe[NO[Rd 0} pasn
9[qel Koua3unuod N/A

Joyne
ISIJ Woly paurelqo s[p/40
jusunsqe
pue JeIpOUl "SA YSII
-Je J10J S[D/JO 91e[no[Eed 0}
pasn d[qey KouaSunuod :qd
JUUNSQE “SA
djeIopow pue YSL-Je Joj
S[D/JO Qe[NOTEd 0} pasn
91qe) AouaSunuod :N/A

8’ 1-¥¥'0) 060 = W
((S€'6-68°0) 81'C =1
(I1L'1-65°0)
10T = [[BRAQ N/A
91,107 6L ¢ =w
(00690 99'T =1
(ELY-IL'D
§8'C = [[BI9AQ DS
(Ly'e=20'D) 88’1 = W
‘(COr6'0) S6'T =1
(€0°€-0T'D 06'T = IB1RAQ
‘N/A

(6S°S-1€°0) 1€'T DS

(€7 €-91'D) 66’1 :Ad
(ELTET'D) 9L'T N/A

sypuowr ¢
jsed—srsou3erp 1S

syjuow 9

jsed—osInooIAuI [euL
/leuiSeA pojodjordun

JO UOISBI00 QU0 ISeI] 1Y

sypuow ¢
jsed—asinoorayur [eue
SuLmp esn-uou wopuo)

syiuow 9
Ised—own oy Jo %001
uBy) SSO[ WOpUod & Jurs)

syyuowr ¢
jsed—ouou ‘sA asn
ATyyuowr pue APjeam :N/A

sypuowt g Jsed

—X0s 210Joq [0Yod[e ou
'SA X3S 210J2q [0Y0d[e DS

syjuowt 9 jsed—auou
"SA 9sn [oyod[e Aue :N/A

sypuowr ¢

1sed—aosInooIuI

210J2q SuryuLIp

Ol "SA 9SINOJIANUI
210J2q 4 | SubjuLp :DS

skep (¢ 1sed—3unyurp

JjeIopowl pue

SupjuLp ou ‘sA SuryuLp
ISH-1® ‘VVVIN ‘dd

skep O¢

jsed—3unyurp ou

'sA Sunjuup ysu-je pue
deIpowl ‘VVVIN ‘N/A

VSN {[enxassuen (1]
CWweELT I =N e 10 uewydIEy]

VSN ‘W eoT ¥ 621 =N [16] wewyoresy

epeue)

NSIN "W 96 = N [69] Te 10 upon

VS ¢sworqoid
[oYooTe Jo KI103S1Y [zs]
WETTIL=N ‘[ 10 ueIsuaIyg

SjuUAUIWIO))

(D %56) 40

JI0JBIIpUI YSLI

[enxas pue A1039180 [0YO0d[E
U99M]9q SUOTIBIOOSSY

owrery
wmn ‘sisA[eue ejep 10j
Pasn J0jeoIpul YSII [ENXaS

SJX9JUO0D [eNnXas
ut esn [0YOJ[Y = DS
Supyuup
dnewe[qold = dd
asn [OYOo[e OU "SA
asn [oyod[e AUy = N/A
eIy owm
cuonmysp pue K1039)ed
uondwnsuos [oyoory

odureg [ou ‘Joy] IToymy

panunuod | J[qe],

pringer

Qs



AIDS Behav (2009) 13:1021-1036

1026

(eouapuadop

Auo 3nip/aouspuadap

ou ‘sA oouopuadop

3nip + [oyoore

/ATuo douspuadap [oyoore

9'1) 9ouapuadop [oyod[e

Aue 10J S[D/YO Ie[NOEd
0] pasn 9[qe} Aouagunuo)

Joyne
ISI WOoIj paurelqo s|D/JO

Joyne
ISIY wody pautelqo s|H/40
[oyoore pasn roujred oy
A[uo/joqoore pasn uosiod
IOUJIQU 'SA [OUOO[E Pasn
1oured pue juedronred
/1oyooe pasn juedronred

I0J SID/YO 9re[nored
0} pasn 9[qe} Kouaunuo)

(81'¢-86°0) LL'T :Ad

(€0°L—+T°0) 671 :Ad

(S0'€-€6'0) 691 *Ad

(6¥'T—CT DSL'T DS

(¥6'L=1L°0) LE'T DS

(6T7=L8°0) €6'1 DS

syluowr 9
Jsed—asIn0oI3UT
pajosjordun

Jo oposide quo Ised[ 1y

syjuow ¢ jsed—xos
[eurea pajoojordun Auy

sypuowt 9 Jsed—sAKem[e
UBY[} SS9 WOPUOD ® JuIs()

syeam ¢ Ised—Arerp
Arep ‘xas [eurSea/[eue
Sunmp wopuod Jo asn oN

syiuow ¢ jsed—asn
WOPUOD JU)ISISUOIU]

9SIN02IAUI
[eue/[euISeA Juadal
JSOW—asn WOPU0d ON

sypuow 9

jsed—(  uondwnsuoo

[oyodre Y3y,

ou ‘sA) uondwnsuoo
[oyoare ysiy,, :ad

sypuowr ¢

jsed—(UoTIo)LIO

SIY) SuneW 10U “SA)

sKep 7T 1.9 Je J0J owr}
/$quLIp ¢< :o3ulq :ad

swmeji—odudpuadop

10 9snqe [oyoo[e

ou ‘sA douapuadap 10

asnge [oyod[e—ILSVIN
pue ISV ‘AI/INSd :dd

skep g—AreIp

A[rep ‘xas a10joq

Isn [OYOJ[B OU "SA X3S
910J2q 9sn [0YOJ[E DS

syuour ¢

jsed—xas Junmnp

3sn [OYOJ[E OU "SA X3S
Suump asn [oyoo[e DS

9SINOJIAUI

[euR/[RUISRA JUIDAT

JSOW—X3s [eUR/[RUITRA

910J0q 9sn [0YoITe

oU "SA XS [eue/[eurSea
210J0q 9sn [0YOdTE DS

1580 AIOAT
‘W E9¢ I 8PE = N

VSN ‘S[enx9so1aloy
Wz =N

eISSIY ‘W GTT J9L = N
BOLYY YInog
WT Y 8S = N

BOLYY UINOS SAYV
Surareoar opdwres ared

[BOIUI[D "W 69 F €8 = N

VSN ‘W L] =N

[19] T8 10 meO

[09] e 10 wepy

[65]
‘Te 19 Aysjdnry]

[ov] Te 30 duary

[89] e 10 ouary

[eT]
‘[e 10 uewydIRY]

SjuUAUIWIO))

(D %56) 40

JI0JBIIpUI YSLI

[enxas pue A1039180 [0YO0d[E
U99M19q SUOTIBIOOSSY

owrery
wmn ‘sisA[eue ejep 10j
Pasn J0jeoIpul YSII [ENXaS

SJX9JUO0D [eNnXas
ut esn [0YOJ[Y = DS
Supyuup
dnewe[qold = dd
asn [OYOo[e OU "SA
asn [oyod[e AUy = N/A
eIy owm
cuonmysp pue K1039)ed
uondwnsuos [oyoory

odureg

["ou ‘Joy] ToyIny

panunuod | J[qe],

pringer

as



1027

AIDS Behav (2009) 13:1021-1036

A[Surp1oooe paje[nored

SID/IO “Ioyine )sIy Woiy
paure)qo 9[qe1 Aouagunuo))

Ioyme
JSI WOy paurelqo s[D/M0

SID/O Ae[NOEd
0} pasn 9[qe} Kouaunuo))

SID/IO e[NOEd
0] pasn Q[qe} Kouaunuo)

asn ou

"SA 9sn A[Tep pue Qwos 10

soured [enseo pue Apeals
ssoxoe pajood S[D/SYO

(28'6—TS'D 86'C S
(89°C-91°'D 9L'T N/A

(20'T-66'0) T¥'1 *Ad

(10'8—89°0) €€'C :Ad

(E1°$-81°0) 96°0 DS

(S8'€-68°0) 18'T ‘N/A

syqiuow ¢ jsed—ioulreq
(/—AIH Tensed/urewt
Wim [VIN/IVIN Auy

sypuowt 9
Ised—own ay) Jo %001
uey) SS9 WOPUOD JUIS)

X3S ]S Je asn wopuod ON

syiuowr 9
jsed—ioulred Apeais
/[ENSEBD YIIM SIN0IIUIL
[eue oandada/eAnIosur

Suump asn-uou wWopuo))
syjuowr ¢
jsed—si1oujred Apeals
10 [ensed {/—AIH
[JIM WOPUOD B INOYIIM
9SINOSIAUI [RUISRA/[BUR

aandadar/oaniasur Auy

sypuowr ¢
jsed—xas Junmnp
/210J2q 2sn [oyod[e
ou "SA x9s Surmp

/210J2q 9sn [0YOI[e DS
sypuowt ¢ Jsed
—IOAQU "SA ABPAIoAQ
0) JOAQU Jsou[e

[OYOOTE PaWNSu0d N/A

syjuowr 9
jsed—uondunsuod
[OYOdTe YSII Je-uou

‘sA uondunsuod [oyoore
JsU-1R ‘YVVVIN :dd

yuow jsed

—oouapuadep [oyoore

ou ‘sa douapuadsp
[oyoore ‘ININ :dd

syuow 9 Jsed—ijoyooe
Jo ouenyur oy}

JIopun X3S OU "SA [0YOd[e

JO Q0UINPUI ISpUN X3S DS

syyuowr ¢
jsed—aouou "sa asn
Quwios pue asn A[rep :N/A

vsn
NSIN "W 96y = N

vSn ‘swopqoxd

[04OoTE JO AI0ISTY
‘WOLTYFEL=N

BOLJY yInog

¢ AIH pesougerp

(Teak 1>) Apuadal
Wy Fe0l =N

Aueuon
WS ‘W 49 = N

vsn
TNSIN "W O16°T =N

[8¥] T& 10 1o0Ing

[€9] ‘Te 30 ndoeq

[29] 'Te 30 L9110

[L9]
YOQH-YoI1g
pue ZIMOIN

[0g] Te 30 uLoy

SjuUAUIWIO))

(D %56) 40

JI0JBIIpUI YSLI

[enxas pue A1039180 [0YO0d[E
U99M19q SUOTIBIOOSSY

owrery
wmn ‘sisA[eue ejep 10j
Pasn J0jeoIpul YSII [ENXaS

SJX9JUO0D [eNnXas
ut esn [0YOJ[Y = DS
Supyuup
dnewe[qold = dd
asn [OYOo[e OU "SA
asn [oyod[e AUy = N/A
eIy owm
cuonmysp pue K1039)ed
uondwnsuos [oyoory

odureg

["ou ‘Joy] ToyIny

panunuod | J[qe],

pringer

Qs



AIDS Behav (2009) 13:1021-1036

1028

S[D 9IB[Noed 0)

pasn 9[qe1 Aouadunuod :qd
S[D 9JB[NO[Ed 0) pasn
9[qel Koua3unuod N/A

SID/IO
[[e10A0 ureyqo o) pajood
uayy s1ouyred [ensed
pue 1ensaI 10} S[DJO
‘s1oured [ensed 10§ S|
/790 pue s1omred ren3ox
10 SID/YO 2re[nored

0} pasn 9[qe} Kouaunuo))

s1oured

(ATH/—ATH/+AIH 10§

IVAN/IVIN 10§ SID/SI0
Surjood £q paje[noed X8

uLmp/o10J9q Isn [0Yod[e
10} SID/YO [[BI2A0 DS

s1oued ( ATH/—ATH
/+AIH 103 IVIN/IVIN
10§ STD/SYO Surood Aq
Ppaje[nores asn [oyodre Aue
10§ SID/YO 181940 IN/A

(€97—20'D ¥9'T :ad

(S€'6—7€'D) 99°C *Ad
(€E€Y-TTD 0€T N/K

(SS'€-¥9°0) 1S'T DS

(8S'T—2€D ¥8'1 DS
aTz-00'D 61’1 :N/A

syjuowt ¢ jsed
—Xas [euIdea 10J %001
uey} SSOf Wopuod € Surs)

sypuow g jsed—wOpUOd
B JNOYIIM 9SINOJIAUI
[eue/[euISeA Auy

syjuow 9

jsed—osInooIaur [eue
/leurseA pajodjoidun

JO UOISBIO0 QU0 JSLI 1Y

sypuowr ¢ jsed—sromred
[ensed (/FAIH
WPIs [VIN/IVIN Auy

sypuow ¢ Jsed—iIoaou
1O Yoom B 90UO UBY)
SSO[ UOISEII0/SYULIP
< Sunjuip ‘sA yoom
© 90UO JSBI[ JB UOISEII0
/SYULIp $< :28uIq :qd
sypuowr g jsed
—S3unjuLIp snoprezey
ou ‘sA Sunyuup
snoprezey ‘VVVIN ‘dd
syjuowt 9 jsed—aouou
"SA 9sn [oyod[e Aue N/A

sypuow 9

jsed—xas a10Joq

9sn [OYOJ[B OU "SA XIS
2I0Joq 9sn [0YOITE DS

syiuowr ¢
jsed—xas Junmnp
/210Jaq asn [oyod[e
Ou "SA X9s Jurmp
/210J2q 3sn [0YOI[e DS
sypuow ¢ jsed—ouou
"SA 9sn [oyooTe Aue :N/A

VSN F L81 =N [+9] 'Te 10 Treayy,

VSN ‘W eCT F 601 =N [Ly] Te 10 u1S

[99]

VSN ‘W 6T F 89 =N oop pue A[[ioy

vsn

NS ‘W 89T = N [6%] Te 10 [[921ng

SjuUAUIWIO))

(D %56) 40

JI0JBIIpUI YSLI

[enxas pue A1039180 [0YO0d[E
U99M19q SUOTIBIOOSSY

owrery
wmn ‘sisA[eue ejep 10j
Pasn J0jeoIpul YSII [ENXaS

SJX9JUO0D [eNnXas
ut esn [0YOJ[Y = DS
Supyuup
dnewe[qold = dd
asn [OYOo[e OU "SA
asn [oyod[e AUy = N/A
eIy owm
cuonmysp pue K1039)ed
uondwnsuos [oyoory

odureg [ou ‘Joy] IToymy

panunuod | J[qe],

pringer

as



1029
-1036

11021

(2009) 13:
hav

S Be

AID

ing stan-
sed us buse,
asses . or ai X
ntly ption ity Inde
ue sum ity
s freq ic con Sever on
ion wa atic iction titute
tion blem icti Ins a
mp O dd ional es,
1 consu s for p 7], the A Nation instanc ss
e , he r se
oho asur [3 f t the as
Alc d me DIT ions o Ino d to
. SS
1Ze AU ificatio [39]. use Acro
= ardize he ificatior € use :
@23 d ding t d class holism s wer ption d on
22T inclu [38], an d Alco d item consum be base her
= @ ; an ize 1 to it
Es % ASI) buse dard Icoho es . e
E n alc S mng et
S g £ (AlCOhol ? non'stat erns of for analy compar Omparlnf%
ZZ e . o t ies C .
b 5 ariety and pa tendencyategoﬂ.e ence, or drinking,
= 3 § ;] quency e was a ptiol’l € h abstlne “at'riSk Oderate
=2 3 (&] T 3 ”
= F 2 r ies, the sum_ wit] . ith m
": 3 _g tudles, S con tion inklng’ ” Wit
g '8 8 S tomou nsump lem dr dence, am-
£ES icho ol consun roblem epen as exar
h p w th
S 5 g Ico ing, ” or ion ity. wi
T2 g y a inking 0 pt ivity,
1) 2 an ge drin drinking, 1 consum 1 activity exual
= “bin r ho ua ds
ss S dous lco sex ede to
@ = ar inking. . a f ec d
5 % :E & E “haz o drlnklngf studles’context Ose that pr ically uSetime
£ 3 Z 8 5 nd n bset o in the hol u e typ ified
g S = << al a su v in alco S wer eCl also
o 2 = = In ifical y . on sure. VEr Sp ere
o = g p g ecl sing mea X 0 ies w ion
£ Sp cu item se trie t1
s £S5 8 ined s fo -ite ior to . en ump
= Z ° n ent ingle 10! ary ns a
S o = m ng ilv di co S
2 2 593 assess 1th0“ghsl ohol usehrs)), daily alcohol there wa ot-
F o 252 E acts. A verall a Ct 6 mont t-specific easures, be dich to
3 a 2 5 3 0o as nt- 1 m to ior
) =3 8 g 2 3 sess p eve ho Xts 10
g b 2 8aZ as (e.g., ss Ico onte hol p
5 o S s 2 L. iods asse al a al ¢ lco
8= = s 2 5 €110 to lob Xu da
L g e} =i p d g in se me 1
Z 2 - g EE B employe with thilol use 1nh0 consu £ alCohof
S =a — L = N 2 S (0) [6)
e O -~ 5 2 A Ico w S e
£ 2 S s 2 £ % ’/‘o\ = [401. cy for a ring thosg not. measurffed into on hol
2828 0 g g 8 den al di sis, si Ico
= =) x = g e ten omp ho aly las y a
STES = 255 ized, ¢ w -an re c d an me
= se ta . € su
§ § % % g \/‘\JI gé omiz ersus thoesel’lt me7 studles Wry invol(‘j/-ed not Cond on
$2z o s \% r 2 0 1 se
Z= z ;g e — sex the p all categ rsus focu d
a 2 = B For ion from first id ve ory gage
| 5 EE g tion he od categ 0 engag
3 % § w”lg £ consump gories. TVVHA wh second WHA Wh,, drinking
3 £% g 27 Z three Cat;aring P1L ohol. Theparing P‘I‘thﬂlzardou;ocuSed En
7] o < o — © o = m alc > com . o
= = » - 12 : CO f ”c ”or ory w
g = s @ = %—:f,-: se; to ing, teg HA
5 E = u un inking lem, cal W e
g .2 55 S 23 g mo drin “prob last PL (se
5% BEE g =3 ny a tic drir 7 “p e la ing sex
=2 g s E 2 g 83 a yoblema ‘4at-rlsk’, not. Th compar ior to
—g = >\.3 o = < = « “pr . e ” dld th’ hol pr 1 -
o z £z [ inee, Tavi o o tes inclu
% 5 ol é n hos ua e die X
= < =g =1 S t . Sex sum stu . se
] = S| u n n 7 n
':_'g S % % é 7 %0 Vershol useﬁ d not co 6 out of 2 gaglng ltcome
X o= = = 2 5 .9 Ico a . 2 cn ou
2 S £ o B <IN a us r n e e
S 5 = = £ 5 % % E ~ .5 had vers 1 behavio ’based o [41]’ th TIS) (Se
Zwyg 28 3 = c3 5 ble 1)'1( sexua hat was e study tions (S’ tency in
s-aa?ezz = ;R 2 Ta risky that w on infec nsis nt
=) um.-g_:v <C=s~ ;.8 or me d in itted in f co me
® .8 = oh g RN <y s F tco an tte 0o ure
.9 o = Epe RS ; E Q ou m, smi ree eas er
! g 2 o £ 5.8 ¢ ;£ .E 2= an do an ial deg m rtn
S 2 o 5 2 -2 T—‘a o0 Jy g 2 B = ded con tr al se, pa
s Z 2 = = o g 1y nt1 u nd t-
£ °=»a 58 SUE_E.E g & 2 ithout a Xua bsta dom €, a icho
g2 E g 2 SEEY 352:: thout & con S, ip type, dic
2 = £ g 505-—<<vﬁ D_ﬂwa‘% w on ite the n c hip ere d
o 2;3 g 8 Q'U.QOD-E ngmg sed ite s 0 ions s W base
=2 =5 2 EREr 25354 SE4% focu o e e o o, relati o e cted
Eg 2 2 S & £ 5 1a3 3 R £ g Table f studi exual adom use ing to ou unprote ;
: I = 2 57 0 s di in lassi-
L’>wSII:. | S U E 5 Vi= ms d on con lea ei f cla
3 L E =3 555 s ter se r, S, ag 0
e 5 Ea £ 'z o = ied ba eve ase teng hod the
S &y Z g oy S 5 2= 8 ried How all c id no . et Is as
S 8 ES £z g = va s. ially did his metl ST
S & 5 . > 55 £ 3 statu ntia rsus is. t ith dom
o o > R~ g ro . sse id ve S1S, w con
< = 5 &g 5 Serc¢ edine ho did -analy e study v e of were
> g2 g8 - omiz HA w t meta the on dicativ £ STIs in
=] = S . AV en r in 0 . 1
== 15} S5 =t PL res d. Fo re ce mng
g = 2 ° £ 8 = on the p ed. Is a Ten ag
0 r ng d
% 5 g @% ; ; sex. In was emil C};uSe STS the occu versus ee analyze
- = a ion © su ing er
2 < 5 == t10 1], er 1 W
Sz B cation was ev B
S 2« g E 2 =4 ; fi tcome [ absenc f not eng and da
25 £ 7 § £ 5 ou the s O ively,
g5 s 5 ©Y se, . rm tiv
= -u te eC
s = non d in resp
= <} S Q v > 1ﬁe X,
E g8 Vi lass d se
© N @ = C cte
2 2 3 g 2 5 ote
o = g 2 pr
g £ SE £ 3 un dingly.
3 I C = Sy accor
N Z 3 w2 5
— =8 A g E
T S 2E3
= 8 £3
= = 3 £53
2= 5 S
=
£ |8 E
£ . E
S ~
5} =
o
= |2
= S
< <
=

A springer



1030

AIDS Behav (2009) 13:1021-1036

Statistical Analysis

Three separate meta-analyses were performed to assess
associations between unprotected sex and (1) any alcohol
use (vs. no use); (2) problematic drinking (vs. no drink-
ing/moderate drinking); and (3) alcohol use in sexual
contexts (vs. no alcohol use in sexual contexts). Note that
whereas the first two categories were aimed at assessing
global-level associations, the third category assessed
alcohol-risky sex associations at the situational- and
event-levels [30].

Meta-analyses examined univariate ORs using DerSi-
monian and Laird’s [42] random effects model. For
studies with multiple estimates for a given association
(e.g., separate ORs for casual and steady partners), esti-
mates were pooled prior to analysis (see Table 1 for
details). Overall ORs and 95% CIs were based on
weighted pooled measures. Forest plots were used to
visually assess the individual and pooled OR and CI
values, and heterogeneity was assessed using both the
Cochrane Q-test and the I statistic [43]. Publication bias
was assessed using tests proposed by Begg and Mazumdar
[44] and by Egger et al. [45]. Subgroup analyses were
also performed when sufficient data were available. All
statistical analyses were conducted using Stata Version
10.1 [46].

Results

Of the 27 relevant studies, nine examined the association
between drinking any alcohol and unprotected sex [27, 41,
47-53], 15 examined the association between problematic
drinking and unprotected sex [47, 52-65], and nine
examined the association between alcohol consumption in
sexual contexts and unprotected sex [23, 40, 48, 49, 51, 66—
69]. Six studies examined the association between alcohol
and unprotected sex using more than one alcohol con-
sumption category.

Primary Analyses

Random effect analyses revealed significant associations
between the occurrence of unprotected sex and all three
alcohol consumption categories. As seen in Fig. 2,
PLWHA who consumed any amount of alcohol had a
significantly increased likelihood of engaging in unpro-
tected sex compared to PLWHA who did not consume any
alcohol (pooled OR = 1.63, CI = 1.39-1.91). Similarly,
PLWHA who engaged in problematic drinking demon-
strated a significantly increased likelihood of unprotected
sex compared to those who had not engaged in problematic
drinking (pooled OR = 1.69, CI = 1.45-1.97) (see Fig. 3),
and as shown in Fig. 4, there was a significantly increased

Fig. 2 The association between
drinking any alcohol (vs. none) %
and unprotected sex
Author & Year [Reference no.] OR (95% CI) Weight
Kalichman 1999 [51] —a— 1.90 (1.20, 3.03) 12.02
Kalichman et al. 2000 [41] — 1.01(0.59, 1.71) 9.1
Benotsch et al. 2001 [27] —T 1.29 (0.78, 2.13) 10.22
Purcell et al. 2001 [48] —a— 1.76 (1.16, 2.68) 14.71
Ehrenstein et al. 2004 [52] — 1.76 (1.13,2.73) 13.26
Morin et al. 2005 [50] - & 1.81 (0.85, 3.85) 4.52
Purcell et al. 2005 [49] —— 1.49 (1.00, 2.21) 16.40
Stein et al. 2005 [47] ——8&———  2.30(1.22,4.33) 6.43
Chuang et al. 2006 [53] —— 1.82(1.17,2.82) 13.33
Overall (I-squared = 0.0%, p = 0.619) 0 1.63 (1.39, 1.91) 100.00
T T T
5 1 2 5
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Fig. 3 The association between

problematic drinking and %

unprotected sex Author & Year [Reference no.] OR (95% CI) Weight
Darrow et al. 1998 [58] — 1.61(0.50,5.17) 1.77
Moatti et al. 2003 [61] —— 1.77 (0.98,3.18) 6.96
Tucker et al. 2003 [65] — 1.25 (0.50, 3.15) 2.85
Ehrenstein et al. 2004 [52] —.— 1.99 (1.16, 3.43) 8.21
Krupitsky et al. 2005 [59] —— 1.69 (0.93,3.05) 6.84
Olley et al. 2005 [62] = 2.33(0.68,8.01) 1.59
Palepu et al. 2005 [63] -.— 1.42 (0.99,2.02) 18.97
Stein et al. 2005 [47] —l—  2.66(1.32,5.35) 4.93
Chuang et al. 2006 [53] B 1.84 (1.16,2.91) 11.40
Cook et al. 2006 [57] —i— 1.24 (0.71,2.14) 7.93
Milam et al. 2006 [60] = 1.29 (0.24,7.03) 0.85
Bouhnik et al. 2007 [54] —+—®—— 1.98(0.80,5.00) 2.87
Bouhnik et al. 2007 [55] - 2,08 (1.33,3.28) 11.84
Brewer et al. 2007 [56] —— 1.02 (0.36,2.85) 2.25
Theall et al. 2007 [64] Ag, 1.64 (1.02,2.63) 10.75
Overall (I-squared = 0.0%, p = 0.939) 1.69 (1.45,1.97) 100.00

T T T

5 1 2 5
Odds Ratio (95% Cl)

Fig. 4 The association between
alcohol consumption in sexual %
contexts and unprotected sex

Author & Year [Reference no.] OR (95% ClI) Weight
Godin et al. 1996 [69] ——®———  1.31(0.31, 5.59) 1.75
Niklowitz & Eich-Hochli 1997 [67] ——®———— 0.96(0.18,5.13) 1.31
Kalichman 1999 [51] 4l 285(1.71,473) 14.15
Purcell et al. 2001 [48] —ll— 2.98(1.52,5.82) 8.13
Reilly & Woo 2001 [66] — 1.51 (0.64, 3.55) 4.99
Kalichman et al. 2002 [23] —— 1.93 (0.87, 4.29) 5.75
Purcell et al. 2005 [49] . 1.84 (1.32, 2.58) 32.62
Kiene et al. 2006 [68] ——8—— 2.37(0.71,7.94) 2.51
Kiene et al. 2008 [40] . 1.75 (1.22, 2.49) 28.78
Overall (I-squared = 0.0%, p = 0.698) <> 1.98 (1.63, 2.39) 100.00
T T T

S5 1 2 5
Odds Ratio (95% Cl)

likelihood of engaging in unprotected sex among PLWHA > = 0%, CI = 0-65%) and publication bias (p = 1.00 and
who drank alcohol in sexual contexts versus those who did  0.87 by Begg and Mazumdar’s and Egger et al.’s tests,
not (pooled OR = 1.98, CI = 1.63-2.39). respectively) were not significant. These non-significant

Tests of heterogeneity and publication bias (see Fig. 5  patterns were also evident for problematic drinking (het-
for Begg’s funnel plots) demonstrated that for any alcohol ~ erogeneity: Q(14) = 6.88, p =0.94; I = 0%, CI=
consumption, heterogeneity (Q(8) = 6.26, p = 0.62;  0-54%; publication bias: p = 0.69 and 1.00 by Begg and

@ Springer
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Fig. 5 Begg’s funnel plots with pseudo 95% confidence limits for
studies testing the association between unprotected sex and any
alcohol use (top), problematic drinking (middle), and alcohol use in
sexual contexts (bottom)

Mazumdar’s and Egger et al.’s tests, respectively) and for
alcohol consumption in sexual contexts (heterogeneity:
Q(8) = 5.54, p = 0.70; I* = 0%, CI = 0-65%; publica-
tion bias: p = 0.35 and 0.84 by Begg and Mazumdar’s and
Egger et al.’s tests, respectively).

Subgroup Analyses

Available data were not sufficient to perform subgroup
analyses based on partner type (e.g., casual/steady partners)

@ Springer

or risk category (e.g., MSM, Heterosexual). Sufficient data
for subgroup analyses were available for a gender-based
comparison, but only for problematic drinking, demon-
strating the strongest association for male samples (n = 5
studies; pooled OR = 1.88, CI = 1.38-2.56), followed by
combined male-female samples (n = 8 studies; pooled
OR = 1.72, CI = 1.41-2.10), and female samples (n = 3
studies; pooled OR = 1.50, CI = 1.00-2.25).

Discussion

The present investigation involved a series of meta-analy-
ses to statistically assess the association between alcohol
and unprotected sex in samples of PLWHA. Results dem-
onstrated that any alcohol consumption, problematic
drinking, and alcohol use in sexual contexts, were all sig-
nificantly associated with the occurrence of unprotected
sex among PLWHA. These findings, which are based on
relatively diverse indicators of alcohol consumption, and
which involve global-, situational-, and event-level asso-
ciations, provide consistent support for the involvement of
alcohol in PLWHA'’s engagement in unsafe sex.

Drinking any alcohol and engaging in problematic
drinking were both associated with PLWHA’s sexual risk
behavior, and taken together, these results demonstrated
that PLWHA who drank were approximately 60—-70% more
likely to have engaged in unprotected sex than PLWHA
who did not consume alcohol. Although these global-level
associations cannot definitively establish a causal or even a
temporal link between alcohol and risky sex [30], their
statistical significance precludes one from ruling out
entirely the possibility that such links may potentially exist.
It is also possible that these significant global-level asso-
ciations are indicative of underlying personality charac-
teristics or situational factors that may in and of themselves
be associated with both a tendency to consume alcohol and
an inclination to engage in sex without condoms.

Interestingly, the overall effect sizes for any alcohol use
and for problematic drinking were highly similar
(OR = 1.63 and 1.69, respectively). Using this simple
comparison as the basis for a very crude dose-response
analysis, it appears that among PLWHA, consuming
alcohol in larger quantities or with greater frequency may
not necessarily be associated with a proportional increase
in risk behavior. Rather, the alcohol-risky sex association
at the global-level for PLWHA appears to be bifurcated
based on abstinence from alcohol versus the consumption
of alcohol at any level. Although this finding is somewhat
contrary to data from Fisher et al. [19], unlike Fisher
et al.’s meta-analysis, the present study focused solely on
PLWHA, who have been shown to engage in higher levels
of alcohol consumption and problematic drinking than non-
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infected individuals [5, 6]. With this increased incidence of
heavy alcohol consumption, a relatively larger proportion
of PLWHA who consume alcohol may be classified as
“problematic drinkers,” and this may therefore have led to
a situation in the present meta-analysis in which there
would have been considerable overlap between those in the
“any drinking” category and those in the “problematic
drinking” category. Alternatively, due to factors such as
HIV treatment-related issues and co-morbidities, PLWHA
might be susceptible to the effects of alcohol at lower
levels of consumption compared to non-infected individu-
als [70]. Therefore, because alcohol infoxication may occur
for some PLWHA after consuming even relatively small
amounts of alcohol, a meaningful difference in alcohol-
risky sex associations demonstrated by PLWHA who
consume alcohol at lower levels versus PLWHA who
consume alcohol at higher levels may be difficult to dis-
cern. Although these explanations may account for the
similarity in effect sizes found in the present investigation,
additional research is necessary to more empirically assess
the possibility of a dose-response relationship.

The relationship between alcohol use in sexual contexts
and unprotected sex, which addressed both situational- and
event-level associations, was also found to be significant.
PLWHA who reported drinking in sexual contexts were
almost twice as likely to engage in unprotected sex com-
pared to those who did not drink in such contexts. Although
still not capable of providing evidence for a causal rela-
tionship between alcohol and unprotected sex, this signif-
icant association offers support for a temporal link. This
link is further bolstered by our inclusion of two studies that
assessed event-level associations in PLWHA samples [23,
40], one of which yielded significant outcomes through
daily diary measurements [40]."

This significant result appears to run contrary to findings
from previous work involving HIV-negative populations,
which tend not to provide overall support for situational-
and event-level associations [21, 30, 31, 34, 35], suggesting
the possibility that this association differs based on HIV
serostatus. This difference may in part be due to the dis-
parity in condom-related motivations experienced by
PLWHA versus HIV-negative individuals. For PLWHA,
the motivation to use condoms may derive from social or
cultural norms that stress the need to prevent the

! In addition to the event-level investigation by Kiene et al. [40], a
study by Barta et al. [71] employed telephone-based daily diary
assessments and found a significant event-level association between
PLWHA'’s alcohol consumption prior to sex and the occurrence of
unprotected sexual intercourse. Problematic drinking (i.e., alcohol
dependence) was negatively related to unprotected sex. Due to the
nature of the data analytic procedures and statistical outcomes
presented by Barta et al. results from the study were not included in
our meta-analyses.

transmission of HIV to one’s partner, whereas for non-
infected individuals, the motivation might be based on a
desire to protect oneself from possible HIV infection [23,
35, 72, 73]. Although the suppressive effect of the former
motivation may be stronger than that of the latter motiva-
tion when sober, under conditions of intoxication, alcohol
myopia [9] may equally suppress these motivations, and
the resultant increase in risk behavior would therefore be
larger for PLWHA than for HIV-negative individuals.
Alternatively, the difference may stem from issues of dis-
closure that are unique to PLWHA, whereby alcohol may
impact PLWHA’s ability or motivation to disclose their
HIV status to their partners, which in turn could result in
condom non-use [23]. Alcohol may therefore provide an
escape from these powerful constraints that typically gov-
ern PLWHA'’s condom use decisions.

Limitations

Results from the present meta-analysis should be viewed in
terms of possible limitations. First, most studies involved
US samples, and given existing cultural differences in
stigma, norms, and alcohol use, it may be difficult to gen-
eralize the current findings to other populations. Second,
virtually all studies relied on self-reports of alcohol and
risky sex. Because individuals may use alcohol as an excuse
to justify unprotected sex after the fact, the strength of the
alcohol-risky sex associations deriving from self-reports
may have been overestimated. Third, very few studies
examined partners’ alcohol consumption. Condom use
decisions may be based on one or both partners, and in some
cases, these decisions may be more affected by the intoxi-
cation of one partner versus the other [32]. Fourth, all studies
involved correlational designs, thus making it impossible to
draw causal conclusions from the present results. Fifth,
because usable and complete AOR and corresponding CI
data were available only for seven studies, it was necessary
to base meta-analyses on unadjusted ORs rather than on
AORs. Among the 20 studies without usable AOR data,
AORs were not available for the following reasons: (1) in six
studies, AORs were not calculated as a result of alcohol
failing to reach significance in unadjusted analyses; (2) in
four studies, AORs were not reported as a result of alcohol
failing to reach significance in multivariable analyses; (3) in
seven studies, only partial AOR and CI data were available,
and this included AORs being presented only for groups
yielding significant unadjusted effects (e.g., casual but not
steady partners), as well as CI values not being reported; and
(4) in three studies, there was no indication that any adjusted
analyses (either with or without alcohol) had been per-
formed. Even when complete AOR and CI data were
available, the number of AORs available for each specific
alcohol consumption category (any alcohol use = 2;

@ Springer
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problematic drinking = 4; alcohol use in sexual con-
texts = 2) was not sufficient to reliably perform meta-ana-
Iytic procedures. Furthermore, a qualitative review of the
studies with available AOR data did not appear to reveal any
factor groupings (e.g., demographic, behavioral, etc.) that
could potentially account for significant versus non-signif-
icant multivariable results. Taking this into account, our
results, which are derived from unadjusted associations,
potentially misestimate the strength of the alcohol-risky sex
relationship and do not adequately take into account the
influence of possible mediating factors. Sixth, alcohol and
unprotected sex variables in the meta-analysis were con-
structed on the basis of diverse sets of measures (see
Table 1). Employing better specified classifications for both
variables could have perhaps led to more accurate repre-
sentations of the alcohol-risky sex relationship. Seventh,
given the nature of the available data, our comparison
groups for all three alcohol consumption categories included
PLWHA who had not consumed alcohol. Because factors
such as poor health may be associated with abstinence from
both alcohol and sexual behavior [74], it is possible that
including those who did not drink alcohol in the comparison
groups could have artificially inflated our alcohol-risky sex
effect sizes. Although it would have been beneficial to
conduct additional analyses that excluded non-drinkers and
instead specifically compared the risk behavior of PLWHA
who consumed alcohol at moderate levels versus PLWHA
who consumed alcohol at hazardous levels, only two of 15
studies within the problematic drinking category contained
the details necessary to make this comparison, and meta-
analytic procedures using this classification were therefore
not possible. More accurate estimates of the alcohol-risky
sex relationship among PLWHA could potentially be
determined through additional research that examines the
role of alcohol in a more clearly-defined dose-response
manner.

Summary and Conclusions

The present investigation is to our knowledge the first meta-
analytic review that has assessed the association between
alcohol use and unprotected sex specifically among
PLWHA. Our significant findings provide support for an
overall association between PLWHA’s alcohol consump-
tion and their engagement in high-risk sexual behavior, and
in particular, the significant effect demonstrated for alcohol
use in the context of sexual activity is further suggestive of
alcohol’s possible role in PLWHA’s condom use decisions.
However, given the limitations discussed above, we cannot
make unequivocal claims regarding the independent role of
alcohol in PLWHA’s risky sex decisions, primarily because
the present findings cannot rule out the possible impact of
third variables that may mediate the alcohol-risky sex

@ Springer

association. It is therefore essential that future research
more directly addresses the role of these third variables, and
through such investigations, a clearer picture of the rela-
tionships among alcohol use, personality characteristics,
health-related factors, situational factors, and unprotected
sex can be determined.

Taking all of this into account, regardless of whether
alcohol itself is independently related to PLWHA'’s unsafe
behavior, or whether alcohol is a marker for underlying
factors that lead PLWHA to engage in unprotected sex,
prevention efforts aimed at PLWHA could significantly
benefit by addressing alcohol-related issues. From one
perspective, HIV prevention interventions could include
modules aimed at informing PLWHA about the effects of
alcohol, as well as providing them with the necessary skills
to use condoms when intoxicated. In fact, a recent South
African investigation found some support for an interven-
tion that included both risky sex and alcohol components
[75]. From another perspective, interventions could be
targeted specifically toward PLWHA who report alcohol
use, particularly within sexual contexts. By focusing on
this subgroup of PLWHA, prevention efforts may have
their greatest impact. Based on both of these perspectives,
recognizing the association between alcohol and unpro-
tected sex among PLWHA could assist in both the tailoring
and targeting of prevention-related interventions. Such
interventions could significantly impact PLWHA'’s levels
of sexual risk behavior, potentially leading to decreases in
HIV transmission over time.
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