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Abstract Behavioral interventions to reduce sexual risk behav-
ior depend on strong health behavior theory. By identifying
the psychosocial variables that lead causally to sexual risk,
theories provide interventionists with a guide for how to change
behavior. However, empirical research is critical to determining
whether a particular theory adequately explains sexual risk behav-
ior. Alarge body of cross-sectional evidence, which has been
reviewed elsewhere, supports the notion that certain theory-
based constructs (e.g., self-efficacy) are correlates of sexual
behavior. However, given the limitations of inferring causality
from correlational research, it is essential that we review the
evidence from more methodologically rigorous studies (i.e.,
longitudinal and experimental designs). This systematic review
identified 44 longitudinal studies in which investigators
attempted to predict sexual risk from psychosocial variables
over time. We also found 134 experimental studies (i.e., random-
ized controlled trials of HIV interventions), but of these only 9
(6.7 %) report the results of mediation analyses that might
provide evidence for the validity of health behavior theories in
predicting sexual behavior. Results show little convergent sup-
port across both types of studies for most traditional, theoret-
ical predictors of sexual behavior. This suggests that the field
must expand the body of empirical work that utilizes the most
rigorous study designs to test our theoretical assumptions.
The inconsistent results of existing research would indicate
that current theoretical models of sexual risk behavior are
inadequate, and may require expansion or adaptation.
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Introduction

For the first three decades of the HIV epidemic, efforts to control
the HIV crisis focused almost exclusively on behavioral inter-
ventions designed to reduce sexual risk behavior. With recent
advances in biomedical approaches to HIV prevention (e.g.,
pre-exposure prophylaxis), behavioral interventions are now
just one part of combination strategies to avert new infections.
However, most epidemiologic modeling work suggests that to
effectively control infection at a population level, behavioral
risk reduction interventions will remain a cornerstone of HIV
prevention (Beyrer et al., 2012; Desai et al., 2008; Lou et al.,
2014; Malunguza, Mushayabasa, Chiyaka, & Mukandavire,
2010; Phillips et al., 2013; Shafer et al., 2014), particularly in
communities where biomedical technologies are slow to catch
on or infeasible because of limited resources.

The success of behavioral interventions to reduce sexual risk
behavior requires that interventions be solidly grounded in the-
ory that accurately describes the reasons why people engage in
various sexual behaviors. Forinstance, if one theorizes that sex-
ual risk behavior occurs because of a lack of knowledge about
HIV, then an appropriate intervention aim would be to increase
knowledge. To the extent that interventions are actually tar-
geting those factors that influence risk behavior, they will be
maximally successful. The purpose of the present review is to
critically examine the behavioral science evidence regarding
what causes sexual risk behavior, with a focus on studies that
have the strongest designs (i.e., longitudinal and experimental).

Theories of Sexual Risk Behavior

In the early years of the HIV epidemic, researchers and inter-
ventionists appropriated theories thathad previously been used
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to describe other health behaviors (e.g., smoking) and applied
them in an effort to explain sexual behavior. These theories,
such as the Health Belief Model (Rosenstock, Strecher, &
Becker, 1994) or the Theory of Reasoned Action (Fisher,
Fisher, & Rye, 1995), generally suggested that some combina-
tion of cognitive factors (e.g., how serious one perceived an
illness to be) would predict health behaviors (e.g., condom use).
Asthe field of HIV prevention progressed, these theories served
as the foundation for HIV-specific theories, such as the AIDS
Risk Reduction Model or the Information Motivation Behav-
ioral Skills model (Catania, Kegeles, & Coates, 1990; Fisher,
Fisher, & Shuper, 2009). Although still largely focused on cog-
nitive determinants of health behaviors, these theories attempted
to narrow in more specifically on the reasons for engaging in
behaviors relevant to HIV (i.e., sexual behavior or needle use).
Eventually, some scholars became critical of the emphasis
placed onindividual, cognitive determinants of sexual behavior,
and instead called for greater application of theoretical models
that recognized the broader relational, cultural, and socioeco-
nomic contexts that might influence sex (Aggleton, 2004;
Coleman, 2011; Diaz, Stall, Hoff, Daigle, & Coates, 1996; Latkin,
Weeks, Glasman, Galletly, & Dolores, 2010; Robinson, Bockting,
Rosser, Miner, & Coleman, 2002; Wingood & DiClemente, 2009).

Testing Causal Pathways

The common supposition shared by all theories applied to sex-
ual risk behavior is that changes in the theory-derived determi-
nant of sexual behavior (e.g., perceived severity, socioeco-
nomic status) should result causally in changes in sexual risk
behavior. Causality is established when three criteria are met:
association (x and y must covary), temporal precedence (if x
causes y, x must precede y), and nonspuriousness (the associ-
ation between x and y cannot be due simply to the influence of
an unmeasured factor). These criteria map roughly onto the
three most commonly used research designs in the social
sciences: cross-sectional, longitudinal, and experimental.
In cross-sectional research, individuals are assessed at a
single point in time, with the goal of determining whether a
series of variables are related to one another. The limitations of
this approach to establishing causality are well documented—
although useful for establishing association, cross-sectional
studies cannot demonstrate temporal precedence or nonspuri-
ousness. Longitudinal designs in which participants are followed
over time have a stronger ability to document temporal prece-
dence, but also are limited in their ability to rule out the influ-
ence of extraneous factors that might resultin atemporal asso-
ciation between two variables (i.e., confounds or “third” variables).
The gold standard for establishing causality is the experiment.
Inanexperiment, aresearcher randomly assigns participants to
groups, and then manipulates variables thought to cause a
hypothesized outcome. Random assignment helps control
the influence of extraneous variables, yielding groups that
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should differ only on the hypothesized causal predictors.
Within the field of HIV prevention, virtually any randomized,
controlled intervention study meets these criteria for an experi-
ment. These experiments have the potential to illuminate
causal predictors of risk if they first report whether the exper-
imental manipulation (i.e., the intervention) changes the mecha-
nism of interest (e.g., self-efficacy), and then report whether
those changes in experimentally manipulated (variables) are
associated with subsequent changes in sexual risk behavior.

Cross-Sectional Studies of Sexual Risk and Their
Limitations

A large body of cross-sectional research has documented a
variety of theory-based correlates of sexual risk behavior,
and much of this work has already beenreviewed elsewhere
(e.g., Albarracin, Fishbein, Johnson, & Muellerleile, 2001;
Albarracinetal.,2005; Sheeran, Abraham, & Orbell, 1999;
Sheeran & Taylor, 1999). Some of these reviews suggest that
attitudes and behavioral intentions (Albarracin et al., 2005;
Sheeran et al., 1999) are particularly important, which is clear
fromextensive literature linking these constructs torisk (Basen-
Engquist & Parcel, 1992; Catania et al., 1992; Lawrence et al.,
1998; Rosario, Mahler, Hunter, & Gwadz, 1999; Sacco, Levine,
Reed, & Thompson, 1991). Behavioral skills have also been
identified as akey correlate of sexual behaviorinboth literature
reviews and primary research (Bryan, Fisher, & Fisher, 2002;
Kalichman, Picciano, & Roffman, 2008; Rosario et al., 1999;
for a review, see Albarracin et al., 2005).

In addition to those constructs highlighted by pre-existing
reviews, cross-sectional studies have also found evidence for
virtually every variable common to health behavior models,
such as perceived risk (Carballo-Dieguez & Dolezal, 1996;
Prata, Morris, Mazive, Vahidnia, & Stehr, 2006; Reitmanetal.,
1996) and perceived severity of HIV infection, as well as HIV
knowledge and safer sex motivations (Cooper, Shapiro, &
Powers, 1998; van der Snoek et al., 2006), self-efficacy (Berg,
2008; Diaz et al., 1996; Lin, Simoni, & Zemon, 2005; Wulfert,
Wan, & Backus, 1996; Zhao et al., 2012) and peer norms for
condom use (Catania, Coates, & Kegeles, 1994; DiClemente,
1991; Jones et al., 2008; Liu et al., 2009; Waldo, McFarland,
Katz, MacKellar, & Valleroy, 2000).

As we have described, a key limitation of cross-sectional evi-
dence is the inability to establish temporality, and some theoreti-
cal and empirical work suggests that this concern is not trivial in
research on sexual behavior. Several well-supported theories
describe the ways in which anindividual’s previous behavior
caninfluence subsequent attitudes and beliefs about that behav-
ior (e.g., Self Perception Theory or Cognitive Dissonance
Theory; Bem, 1972; Festinger, 1962). Applied to sexual risk
behavior, these theories suggest that an individual’s past risk
behavior could cause individuals to change their attitudes and
beliefs about sexual behavior, resulting in significant cross-
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sectional correlations that could be misinterpreted as support
for health behavior theories. Some empirical work supports this
possibility. One longitudinal study found that although sexual
risk behavior was correlated with perceived norms and attitudes
toward risk in cross-sectional data, the only longitudinal direc-
tion of effect went from sexual risk to subsequent norms and
attitudes, rather than the reverse, as health behavior theories
would suggest (Huebner, Neilands, Rebchook, & Kegeles,
2011). These findings are consistent with research on “HIV
treatment optimism” (the idea that HIV is a more treatable and
less threatening disease), showing that optimistic attitudes about
treatments may not always lead to subsequent risk behavior, but
rather, that risk behavior can temporally precede increases in
optimism (Huebner, Rebchook, & Kegeles, 2004).

Present Systematic Review

Undoubtedly, at least some of the abundant correlational evi-
dence linking psychosocial variables to sexual risk behavior is
reflective of true underlying causal associations of the kind that
health behavior theories suggest. However, given the concerns
we discuss above, itis critical that the field more closely examine
the evidence from stronger longitudinal and experimental
designsin order to determine which constructs have the greatest
predictive power and therefore would make for the most promis-
ing intervention targets. Thus, the purpose of the present review
istoidentify and summarize the results of longitudinal and exper-
imental studies that attempt to link a theoretically informed psy-
chosocial variable to HIV-related sexual risk behaviors." A careful
review of the literature across successive steps of methodological
rigor (i.e., cross-sectional evidence already documented, longitu-
dinal, and, finally, experimental) has the potential to highlight
strengths and weaknesses in current models of sexual risk behav-
ior, guiding both future theoretical and intervention work.

Method
Review and Inclusion Criteria

Trained research assistants used multiple strategies to identify
all relevant published research that was available as of January
2014. First, electronic searches were conducted in relevant
databases using a number of keywords (see in Appendix
Table 4). For intervention studies, searches were conducted
first including terms specific to randomized trials and media-
tion, and then conducted with those search terms removed to
avoid missing relevant studies using search criteria that were
overly restrictive. Searches were conducted using first narrow

! We opted to conduct a systematic review, rather than a formal meta-
analysis, because of the diversity of constructs utilized as predictors of
sexual risk within the literature and the relatively small number of studies
that explore any single construct.

search terms and then broad to make the identification and
coding process more efficient (i.e., articles identified with nar-
row search terms were almost certainly relevant and could
be immediately mined for relevant data, whereas articles iden-
tified using broad search terms required more careful reading to
determine inclusion or exclusion).

Searches were also conducted in 20 relevant HIV, health, and
sexual behavior journals, as well as journals that frequently pub-
lish the results of randomized controlled trials (RCTs) (see in
Appendix Table 4). These searches were done by searching
those journals specifically using the selected search terms,
as well as manually searching article titles of past issues of the
journal for relevant studies published over the past 10 years.
RCTs of HIV prevention interventions were also identified
through the Center for Disease Control and Prevention’s (CDC)
compendium of evidence-based HIV prevention interventions
(http://www.cdc.gov/hiv/prevention/research/compendium/rr
/index.html). Finally, the reference lists of identified articles
were checked to search for any additional eligible studies (i.e.,
the ancestral method).

Articles were eligible for inclusion in the longitudinal review
if they reported on any predictor of sexual risk behavior using a
longitudinal design. Experimental studies were eligible if they
reported the results of a RCT of an HIV or sexual risk prevention
intervention that included any of the following outcomes: unpro-
tected anal or vaginal intercourse, consistency of condom use,
or number of sexual partners.

Data Extraction

Trained reviewers abstracted information from eligible articles
using a standardized form. The standardized coding form
included study information (e.g., setting and sample size), par-
ticipant characteristics (e.g., gender and sexual orientation), and
outcome information (e.g., operationalized sexual risk outcome).
For interventions, we also extracted intervention-specific infor-
mation (e.g., length of intervention and theoretical founda-
tion (if any noted)) and information on tests of mediation
(e.g., tests of each mediation path separately and article descrip-
tions of mediating variables). For longitudinal studies, we
extracted information related to the predictors (e.g., article
description of predictor and scale sample item if available).
Quality of extraction was maintained by holding weekly dis-
cussions with the extraction team and by having one of the
authors verify both sets of extracted information independently.

Results
Longitudinal Studies

We identified a total of 44 longitudinal studies examining
prospective predictors of sexual risk behavior (see Table 1).

@ Springer


http://www.cdc.gov/hiv/prevention/research/compendium/rr/index.html
http://www.cdc.gov/hiv/prevention/research/compendium/rr/index.html

1915-1936

Arch Sex Behav (2015) 44

1918

ON OoN SSAMSIp [8O130]0YdASq
(uos1ad-uoamiaq) IopIosip
ON ON SSAIS OIBUWINEI)-1SO
(uostod-unpim)
ssansi( [eo130[oyoLsq
ON ON X 10pI0SIp dA1ssaidop 1ofey
ON ON aurfeseq je a8y
OoN OoN a8y
(uostod-unyim) ssonsiq
[eo130]0ydASsg X IOpIOSIP
ON SOX $SAIS OIBWINEI)-1SO]
(uosiad-usamioq)
oN SOX 19pI0SIp 9AIssaIdop Jole]A spuow g 1sed (2107) DISUBISN
ON  (poreroosse A[oAne3au) sox QORI UBDLIOWY-UBOLIJY  ‘S)OB 9SINOJIdUI [eUR Pajddjoidun Jojunod  1rede SYIUOW g ‘SJUSUSSISSE 47 INSIN % 001 ‘611 =N 2 ‘QUOIMIN] ‘NI ‘seprog
ON ON QWIOOUI JO 90INOS
ON ON st jo suondaorad
ON ON SNJe)s [eILIRA
ON ON Iopuan)
ON ON uoneonpyg
ON ON By
ON SOX S[qeInd st ATH SuIA1e019q (rowred
snJe)s umouun Jo aAnIsod- ATH [Iim
ON SOX UQIP[IYD SUMISAT 45 WOPUOD JUAASISUOIUT) PIZIWOIOYDIP
ON SOX Kyarxue paje[aI-sAry ‘sypuout ¢ Ised ‘xas pojoojordun)  syIuOWw 9 AIOAD SJUSWISSISSE f  I[BWIDJ 9% (09 O[BW % O SSH =N (0107) 'Te 10 93ueydeg
SOX ON SULION] [B100S
SOX oN Koeoyje-Jlos
SO ON YSLI POAIII]
SO SOX 93Uy 0] SISLLIRQ PIATIIID]
SO ON snjels ATH Jouped
SO ON suonualu|
(smjejs umouyun
SOK ON SmEIS AIH 10 9AnIS0d- ATH Sem oym TouiTed
SOX ON uonoy 0) san)) Arewid e 1o 1oUrRd QUO URY) AI0W
SOL ON (1913230) parojur) soryderSowaq yim paosjoadun = 1 troupred Arewrpd
JUBPIOOUOD YIM AJUO pajodjoidun 10
oA oA SBUTYD 01 SILUEG PANIRA 1y ou = () PoZIHIOIOYOIP “SYIUOW (1661) £oIpn % “1oprouyos
SOX sox  sloupred fenxas Jo roqunu dureseq  Ised ‘osinodrdui [eue aandooarpajoaordun  rede syjuow g ‘sjuowissosse g INSIN % 001 ‘68€ =N ‘10[Ae ], ‘AKuoway] ‘[remurdsy
yoom
12d $308 X3S AYS1I 93RIAR G'()<) JSH
Y31y = g “yoom 1ad s10€ Xas Ays11ogeIone
G'0—0) S WNIPAW = [ ‘()€ XoS AYSI
ou) YSLI MO[ = () SJUQUSSISSE UIIMIOq
S)09M JO JoqUINU/S)OE X3S JO Joquinu jede syyuow g1 pue palodal jou UOTLIUSLIO [ENXAS
SO SOX UoISIOWNdIID) [£101) 9sIn0J1)UI [euISeA pajoojoidun 69 ‘¢ ‘1 ‘syuQWISSIsSE 9 orew 9, 001 ‘8¥9 =N (0107) 'Te 19103y
aurjaseq J10301paId
B 9WOoIINo JO109)30
10§ Pa[[ONu0D) jueoyusig 10301pald awodnQ dn-morjo jo yySuog ordureg Ie9 X pue Joyiny

A[reurpmiuo] Jo1aeyaq [enxas Sunoipaid saipms [ I[qR],

pringer

A's



1919

1915-1936

Arch Sex Behav (2015) 44

SOX SOx ewiSns paje[aI-ATH
syjuow ¢ jsed ‘(sroupred (1107) uaiyes
SeA ON uorssaidap 191210 SNBIS UMOUNUN 1O 9ATESoU- A TH) syuow 7| pue 29 “eSerwpy 19Kepy
SOA ON Kprxuy 9SIn0212)UI [eUR pajdjoidun Jo Juno) ‘6 ‘9 ‘¢ ‘our[aseq Je ‘SJUSWSSISSL § WSIN+ AIH % 001 ‘VIE=N  ‘YSuIo[D,O ‘Io[yonquazieq
ON ON UOTIBATIOR QANISOJ
ON oN [BSNOIE SNOTXUY pazjwoloyaIp ‘(1oued
Krewtid-uou smye)s- ATH Aue ‘1oured
ON S9A UOBBAROE [BNXAS UTRW JURPIOOSIPOISS ATH) Jounted (0107) suosieg
ON SOX uoneAnoe oANeSON  AYSHI B )M 9SIN0dI)UI [eue pajodjoidun 1rede Kep | ‘sjuowissasse (¢ INSIN % 001 LF =N 2 ‘DISueISnJy ‘qnjon ‘A0ID)
1eak 1ad | ‘Syuowussasse
SO SO INQap [eNXas e
s s uowoSeuew ATIure Moc”ww uﬁ“ﬁh:ﬁw%hmwa EM QHEMM HB L TN ¥ 'Te 81 5388 9101 o
A A ) [weg  Jrey uey) ssaf =) guray Iop S sode 9% €€ “O[BWY % L ‘00T = TN
SO SO INQp [BNXAS s1owted oWINQJIT  WOIY JBAK AIOAQ ‘SJUSWISSASSE 6 ([ <O[BW 9 [ G ‘O[RWJ 9 8% ‘808 = [N (+107) e 12 uraisdg
PIZIWoIoydIp
SO SO uorssardop 191ea1n ‘sypuowt g Jsed ‘xas [eurdea pajoajordun 1ede syIuOW g ‘SIUAUWISSISSE T QrewaJ % 001 609 =N (1002) 'Te 1 Auawd[DIq
(1v N panodar szouyred ypog=7¢
sox 90X Kovwnug ‘Iv N panodar souyred auo Auo = | ‘sjoe
019z J1oda1 s1omred yjoq = () sypuowt ¢
SOA S9A uoddns 21008 0Y103dS-ATH  15pd “Jouyred opISINO YA 28IN0AIANT
SO SOX JuawYdeNY  [eue pajodjodun pey9[dnoos jo requiati auQ
SOR SOX sorwreuAp drysuoneyar aanesoN
POZIWOIOYDIP ‘SyuOU ¢ (#102) J30H 2 “10ySnoag
RN SOA 1UQWISAIZE [ENXSS U JUSNISIAU] 1sed ‘romred Krewtid JuepIoosiporas syjuowr 9 K19A9 uay) pue Jede WSIN ‘Spue[ION
SO SO uonedIuNWWo)) B ()IM 9SIN0DIAUI [eUR pajodjoidun 129K [ ISIY ‘SIUQWISSISSE 9 9% 001 ¢s9[dnood xas-aures 99¢ = A/ ‘Kreaenyey) ‘saqieq
(Auo (..posn skem[e,, G 0) rede SyIuOW ¢ ‘SJUSWSSIsse ¢ Q[BWRJ 9% G ‘d[eW % 9 ‘09] =N
ON ‘ON UQW) SO X SO IOIARYQq [eNnXas Jojes A1ojeredard | pasn J9A9N],, [) yiuow sed asn wopuo)) Srede (uOW | ‘SIUSWSSISSE 7 O[eWI) 9 TH OTeW 9 8G ‘STT=N (200?) T8 10 uekig
ON SO Iopuan
ON ON Koue1oadxy YSTY [BNXaS X SN [OYOI[Y
Koueyoadxyg
ON ON JUQWAOURYUH [BNXIS X SN [OYOI[Y
ON SOX Anarspnduug (0u/saK) 9sINOSIAUI JSe J& 9SN WOPUO))
ON SO I9pUAD) X 3sn [0YOI[Y (L00T) snpporlg
2 ‘0Seruyog ‘uekig
N N SSHIOHOITY (.skempy,, “(L00D)
ON SOX Aasindw] G 03, 19A9N,, 1) Sypuow g Ised asn wopuo)) jrede syjuow g ‘SjUSWISSASSe ¢ Q[BWIY 9 €7 ORW %, /[ (9T =N 12doo)) % ‘Aey ‘uekig
ON SOx asn aourIsqng
(esn wopuod jo Kouanbaiy
ON SOA drgsuone[a1 PITO-1OUBA 341350 Ajjenxos Joaa ‘s1ouyred Jo 10quinu
ON SOX UOTIBZIWNIIA/UONBUIWLIOSI]  JO UONRUIqUIOD 9[qRLIBA JUJE]) YSLI [ENXIS jrede 1eak | ‘sjuowissosse 7 Q[eWoJ 9 Q¢ O[BW % TS (96T =N (0102) "T® 32 yooig
SO ON Qwoouy
SOK ON uowkojdwyg pazIwojoyoIp ‘guow jsed (1102) urory
SOR SOX sjar[oq Aoendsuod ATH “9SIN0JIAJUI [RUISEA JO [eue pajodjoidun Jrede SYUOW g ‘SJUSWISSASSE ¢ Jrew 9, 00 (IS =N % ‘TouSep ‘ueafen ‘ueSog
SO TN x uorssaxdoq
SOX uorssardo(q (skemry,,
SOA IINE 01 10A0N,, [) spuour g Jsed ‘asn wopuo)  sypuow g K104 ‘g | Arewrxorddy INSIN % 001 06V =N (¥102) 'Te 12 [Iuserg
aurjaseq J10301paId
I8 W00 JO109)30
10 pa[[onuo) jueoyusig 10301paId QwodInQ dn-morjo4 jo yySuag ordureg Ie9 X pue Joyiny

penunuod I[qe]

pringer

A



1915-1936

Arch Sex Behav (2015) 44

1920

SO SO uwn I0A0 KOBOLJO-J[OS UI AUI[O2 pazrwojoydrp ‘sAep (¢ Ised ‘xas pajoajordun
SO ON uwn I0A0 K9BOLJO-J[OS UI AUI[O9J pazrwoloydrp ‘sAep ()¢ 1sed ‘xas [euonoesues], (4002) S9190Y
SOX SO uwn I0A0 K9BOLJO-J[OS UI AUI[O9 pazrwojoyorp ‘sKep (¢ Ised ‘s1ourred ordnnA j1ede SYJUOW § ‘SJUSWISSASSE ¢ A[BWIA) 9, 97 “O[BW 9§/ ‘TS6=N 29 ‘UO[0)) ‘BIPUY ‘UdIS(T ‘Suey]
ON ON + AIH Sunsa) oouls s1eos x
ON SO peoJ [eIIA JO Sulueaw SpueISIOpUN)
ON SO SUONOJJUI popIwsuLI) A[[enxog
ON ON 9[qe10aapun syodal-Jog
ON ON PrO] [RITA SMOUY]
ON ON swoydwAs ATH
ON ON uoneonpg
ON ON By
uonestpawt S[ewaysuen 9 |
ON SO [e11AonRINUE Sunye) APUaLIND syjuows p jsed “orewsay
ON SOK unod +q) ¢95In0219JUT [RUISEA 1O [RUR PI)ddj01dun Jo Juno) SYIUOW § ATOAD ‘SJUIUISSISSE ¢ 9% TT QIPW 9% G/ ‘EHE =N (1107) 'Te 32 uewydIEey|
SOX ON sopmIe Xas 9Jes syuow 7 1sed
SOX ON SULIOU 199 £98IN0219JUI [eUE Pajoajordun Jo Juno) jrede syjuow Q1 ‘SJUSUISSASSE 7 INSIA % 001 ‘SOt T =N (1107) e 30 1ougany
ON SO SUOTIUAIUT 9SN WOPUOD)
suonuaul
ON SOX asn wopuod dy1oads-euen(Lrej
ON SOX swa[qoid euen(irey
ON ON swoydwAs souspuadop euen(LIey
ON ON asn euen[irew jo Kouonbaig
N N xas o1 Joud asn puen{ie iy (SKTMIV, S 01 19NN, 1) syuow (0100)
ON ON (Aue) osn euen(Le|A syjuow g jsed ‘Aouenbary asn wopuo) -1 PUB QUI[aSEq 1k ‘SJUQWISSASSE 7 O[BWRJ 9 € O[eW 9, 99 {969 =N  ueAlg 29 ‘UeuSe ‘JOYSIOpUSH
ON ON erqoydowoy ut 9SLI PAATIdId]
ON ON 193uep paA1adIdd
(8002)
ON ON uoneUILISIq syjuow 9 jsed syjuow g pue UOSYOLIF 2 ‘BUWIASYOH
ON SO eiqoydowoy pazijeurduy €9SIn02I19)UI [RUE PI)d2j0Idun Jo JUnoD ‘€1 ‘6 9 ‘YIuoUl | B SIUSUISSISSE G INSIN % 001 ‘VL=N -UQ[ON ‘I9[yanquaziey
quipeseq  Jojorpard
JeOWOdNO  JO199JJ9

10 po[[oNuo) JULIYIUSIS

10391pald

Eliitkilite)

dn-morjog jo yySuog

ordweg

Ie9 X pue Joyiny

panunuod [3[qel,

pringer

A's



1921

1915-1936

Arch Sex Behav (2015) 44

pringer

A

SO ON SLI OQuan)
A oA 19puaD (own) AI19A9 WOPUOD B 2SN J0U PIp =7
SOX SOX s duwIsqns ufesey ‘aun AI9A9 WOPUOD PAsn = | XS pey
SO SO Quad YJTLLHS X 9sn qns aurjoseq I9A9U = ()) sypuour ¢ | Ised xas pajoajordun) 1ede 1eak 7 ‘sjuowssosse g INOA UBDLIOWY-UBOLY ‘65T =N (0102) e 10 ueoy|
SO ON uoneanpyg
SAX SOX (1enses “sa Arewid) od£) 1oupreq
24 94 smieis ATH Jouned asmodsour
SOX SOX X938 210J2q [0YOI[Y TeurSea 1o [eue pajosjordun Jo Juno)) Kep 1od 1 ‘syuowissasse 7 Q[eWaf 9 ()L A[BW % (€ ‘TR =N (8007) "T® 12 Quary|
SOX ON SOTISLIQOBIBYD YIOMIOU XS
SOX OoN Koeoyye-Jos xos ajes
SOA ON nat
SO ON SSOUSSA[OWOH
SO ON uoneanpyg
SO ON I9puan
SO ON asn yoe1)
SO ON SULIOU 95N WOPU0D)
SoK ON sy PaZIWOIoyYOIp
SOK SAX SNIL)S0IS ‘sKep (¢ 1sed ‘xas pajoajordun)
SO ON SN)B)S0IS
SO ON Koeoyje-Jos xos ajes
SOX ON nar
SO ON SSOUSSA[OWOH
SO ON uoneonpyg
SO ON Iopuan
SO ON asn yoer)
SO ON SULIOU 95N WOPU0D)
SO SO SONSLIOIORIBYD YIOMIAU XS pazZILoloYIIP
SOX SOX By ‘sKep O¢ 1sed xas [euonORSUBI],
SOX ON SNJLISOI0S
SOX SOX Koeoyge-Jos Xos ajes
SOX SOX ndar
SO SOX SSOUSSA[OWOH
SO ON uoneonpg
SO ON Iopuan
SO ON SULIOU 95N WOPU0D)
SOX ON By
SO SO SONSLIDIRIBYD YIOMIOU XS pozZILOIOYOIP (5007) $91904
SO SO asn yoe1) ‘sKep O¢ Ised ‘szoured apdnny 1ede syjuow 9 SJUSWSSISSL 7 Q[BWIDJ 9 79 A[BW % §E ‘§HS =N 2 ‘U0[0D) ‘BIPUY ‘U1 ‘Suey]

aurjaseq 10101pa1d
I8 W00 JO109)30
10 pa[[onuo) jueoyusig 10301pald QwoanQ dn-morjo4 jo ySuog ordweg Ie9 X pue Joyiny

panunuod [3[qel,



1915-1936

Arch Sex Behav (2015) 44

1922

SOX ON s3ury) 10 pred 1oupreq
SAK ON QUITUO JoW Jau)Ieq
SAK ON 1ouyred orewa,]
SO ON drysuonerar ur padden jjoq
SOK SOK jse[ 03 diysuone[ar pajue g\
SOX SOK drysuoneor snoreg
SOR SOX Joured jeadoy
SOR SOX Qoudjo1A Jouyred [ed1sAyg
SOX SOX s1oulIed OpISINO YIIM Xos Suraey Joupred
SOX SOX sjuawaITesIp ul Kem $305 Jouped
SO X SOX X98 PadIOg
syjuow 9 jsed
SoA S9K xas o} Jond asn Sniq “diyszoupred [2nXas & UIYIIM 9SIN0DIANUL
SOX SOX s1ouIed U00MIOq QOURIJIP o3y [eurSea 1o Teue pa)oajoidun [10) JO JUNOD SYIUOUI 9 KIOAQ ‘SJUSUISSISSE ¢ INSIN % 001 22T =N (11T07) 'Te 12 D[sueIsnjy
ON ON asn [0Yod[y
ON ON a3y
ON SOK A8y x asn [0yod[y PAZIWOJOYDIP JSINOIISUI [eUE Pajodjordup)
(xos Teue aandosar payosjordun =/
£X3S [RUR dATISSUI pajosjordun = §
oN oN 281 [04OIY {WOPUOD INOYIIM [BI0 AR =7
SWIOPUOD INOYIIM [RIO PIAIIIAI ‘WOPUOD
ON S9A sy UMM [BUB = | ‘WOPUOD YIIM [BIO
ON SOX 98y x asn [oyodTy ‘TeruaS-puey = () s [enxas aysodwo) Kep 10d QU0 ‘SJUSWISSISSE ()F INSIN % 00T SST=N (8007) MIsueIsny
ON ON UOTJBATJOR [BNXSS JIBI],
ON ON 10953 oAnESaU JIRI ],
ON ON 10953 9AnIsod Jrex],
ON ON 199jJu snorxue el ], (xas [eue 0Andooar pajosjordun = 7,
ON SOK UOIJBATIOE [ENX3S 9JBIS £XS JRUER QATIOSUI pajoojordun = 4
oN 0K 109)58 9ATESOU A1EIS {WOPUOD INOYIIM [BI0 9ABS =7
SWOPUOD JNOYIIM [BIO PIAISIAI ‘WOPUOD
ON SOK 199)Je 2AnIsod a1eIg JIM [BUB = | SWOPUOD IIM [2I0
ON SOK 199JJe SNOTXUE 9)e)S ‘TeruasS-puey = () Ysu [enxas aysodwo) Kep 10d QU0 ‘SJUSWSSISSE ()F INSIN % 00T ‘SST=N (L007) MIsueIsny
(SWOPUOd Pasn JoAdU ‘s1oulred
SAK ON By Q[dnnA =  ‘9sn WOPUOd JULISISUOIUT
S0k oN SIS [eIoTALYRg ‘szourred o[dnNJAl = ¢ ‘2SN JUSISISUOOUT
‘1oured [enxes | =g ‘WOpUod
SOA SOA UOREARON © posn skem[e = [ ‘Jusunsqe = () orew (9007) UoSIoWg
SOK ON uoneuLIOyuy syjuowr 221y Jsed ‘osn wopuod rsoduwo)) jrede SYJUOW g ‘SJUSWISSASSE 7 % 86 “Oreway 9, T ‘YIOK G/ T =N 2 ‘S1equauo(] ‘rysuelsny
ON ON yoddns [ero0g
ON ON juaunsnfpe o1peAq
ON ON uorssaidop 10ea1n)
PAZIWOIOYIIP
ON ON asn g ‘sypuowr ¢ jsed ‘uonernoeld yim (8661) Uewy[0]
ON ON asn [0Y0I[Y xas [e10 9A1doda1 J0 Xas [eue pajoajordun SYIUOW 7 KIOAQ ‘SJUSWISSASSE 7| INSIN % 00T ‘001 =N 29 *Kousay)) ‘9I0Y ‘QUABRIA
qurpeseq 10)01paId
Je JWOoINO JO199J)9
10§ pa[[onuo) jueoyruSIg 1001 QwodnQ dn-mo[[o jo pSuo] qrduwreg Ied X pue Joyiny

panunuod [3[qel,

pringer

A's



1923

1915-1936

Arch Sex Behav (2015) 44

SOA ON AIH UM SUIAI] STe0 X
SOX ON (YA "SA) ddRI IO
SOR ON s1oujred jo JoqunN
SOX ON uoneonpg
SO SO K191XUR JIRI) MO
SO SO ssans 91T
SOX SO (Amyp\ 'sA) ouner|
(¥100)
SeA SeA suruzloydurepou [e1sk1d PAZIWOIOYPIP ‘SYUOW § syyuou IUOWIS 29 ‘UOSIB]
SOX SOX By 1sed ‘9s1n02193ul [RUR PRYO2J0IdU)  PUB ‘g ‘C ‘SYIIM T ‘QUI[ISBQ (SJUIWISSISSE G INSIN % 00T V€T =N ‘UOS[aN ‘Yny ‘suoreyued
(uorssaxdop pazrwojoyorp ‘syjuout ¢ Ised
SO SOX Y31y pue MO[ 0] 9AIIR[I) uoIssardap eIdPoOIN €9SIn0JI2IUI [RUITRA 1O [RUE Pajodjoidun) SYIUOW 9 AIOAJ ‘SJUSUISSISSE ¢ INSIN +ATH % 001 ‘9vL =N (£102) T8 12 YSUIR[D .0
ON SeR SSnQe I9pusn PAZIWOIOYPIP ‘SYUOW § [enxasoIaay
ON SO uorssaxdop 191ea1n)  Ised ‘asioodidur eue 9andedoar pajodjordun jrede 1eok | ‘sjuowissesse ¢ % 6S ‘uawomsuen % 001 ‘0T =N (£107) 'Te 32 YooiqunN
SOX ON uonodJuI ATH AILIOAJS POAIDIN]
SO ON SLI QUI[OSE(q PIATOIID]
SO ON J9Jes QW09 0) UONBANOIA
SO ON a3pajmouy ATH
SO ON SULIOU SN WOPUOD)
SO ON SUOTUAIUT 9SN WOPUOD) poZILOjOYOIP #100)
SO SO K9BO1J9-J]9s 2SN WOPUOD) €9SIN0dIIUI [RUISRA 1O [RUR Pajodjoidun Yoom 1d AUO ‘SIUAWSSISSE 7 | SN % 001 ‘€PT =N  DISURISNJA] PUB QUIOOMIN
SO ON smeIs ATH Joured
SOX SOX (orew "sA 9[eway) 1opuas Joupred
SOX ON Q0uI X 35 X SIAUNOOUS SNOTAAIJ #
SO SO Q0BI X SIAUNOJUD SNOTAAI #
SO ON 95e X SIOIUNOOUD SNOTAJI] #
SO ON SIOJUNOOUD SNOTAAIL] #
SOR SOR a3e juedronaed x aoer x oFe Joupreq
SOR SOR Qoel x oFe Joupreq
SO ON ERIARGIIRLR |
SOX ON 93 Jouneg
S9X ON UonRIUALIO [enxas juedionred
S9N SO (19410 sA yor[q) doel juedionied pozZILOIOYOIP (€100
S9X ON a3e juedronreq €9SIN0dIIUI [RUITRA 10 [RUE Pajodjoidun) ¥oom 19d QU0 ‘SIUAWISSISSE 7| INSIN % 001 ‘€¥1 =N  DISURISNJA] PUB QUIOIMAN
PIZIWOIOYDIP “Yuow
ON SO s1oulred opIsINO YPIM XS snoladid 9sInodraiul [enxas pajodjoidun SYIUOW ¢ AIOAD ‘SJUSUISSISSE § Q[BWRJ 9 L€ O[BUWI % /9 {08E‘E =N (T107) 'Te 19 9sepN
ourjeseq  1ojorpaid
JeOWOodNNO  JO10JYJd

10 po[[oNuUO) JULIYIUSIS

10391pa1d

Eliitkilite)

dn-morjo jo ySuo]

ordweg Ie9 X pue Joyiny

panunuod [3[qel,

pringer

A



1915-1936

Arch Sex Behav (2015) 44

1924

SOK ON ssang
SOK ON SJUOAD QJI] AATISO]
SOK ON HOY AABaU-2)BIOPOIN
SOK OoN swe[qoxd urzijeurd)xyg syuow ¢ jsed (S661) SIIIO 29 “WASSOY UL A
SOK SOX WaS-J[oS “9SIN0SIUI [eUE P)o)oIdun Jo JUN0D  SYIUOW 4,7 PUk ‘8] ‘7T ‘9 ‘€ J© ‘SJUSWISSASSE § INSIN % 001 ‘OST =N ‘OlIesOY ‘PIoY ‘SNIOg-WeIdyoy
SO ON 23pa[mouy| SuI [enxag
SOR ON diysuonerar Arewtg
SOR ON AILMdasuI poo
SOR ON K9e01J9-J[9S WOpuo)
SOX ON SIOLLIEQ WOPUOD)
SOX ON sopmnIe Wopuo)
SOX OoN SULIOU WOPU0))
SO ON By PAZIWOloydIp
sox sox oSpoIMOuY YSU [eNXag ‘sypuowt 9 Jsed ‘(uostid ur ueaq 1A
Sey ‘Uewl JOYIOUL [)IM X3S Pey J9Ad sey ‘(1S
oA 2R WewAOIdWE 30 K011y *SATV/ATH S04 A1 J0 K10151Y
SO SO UOTIRUTWILIOSI(] ‘s1oured fenxas 1oyjo sey) srouired Aysur Auy
SOA ON vy
SO ON KJ1modasut pooq
SOA ON juowkoduyg
SN ON UONBUTWLIOSI(]
SOX ON Koroyje-j[os wopuo)
SOX ON SULIOU WOPU0))
SOX OoN SIOLLIEQ WOPUOD)
SO X ON sopmIIE WOpUuo)
SOX SO 93paymou Ysu [enxag
SAX SOK diysuonerar Arewrg
PAZIWOoY2Ip ‘syjuow 9
SOX SOX By ised ‘9sInooraul enxas pajodjordun jrede syjuow ¢ ‘syuowissasse g uowom Jueusad 9, 00T (S88 =N ($107) 'Te 19 Teyuasoy
qurpeseq 10301paId
Je JWOoINO JO199))0
10J po[jonuo)  jueoyrusig 10)01pald EliieailiTe) dn-morjo jo ySua] ordweg IBdX pue Ioyiny

panunuod [3[qel,

pringer

A's



1925

1915-1936

Arch Sex Behav (2015) 44

SOR SOX By
SO SOX swoqold yieay [eIudw 1)Ll
(SWOPUOD PAsN JOAU = G***SWOPUOD
pasn skem[e = | ‘yuounsqe = ())
SO ON asnqe [enxag ‘sypuou g Ised ‘asn WOpPUOd JU)SISUOIU]
SOx SOL a3y
SO SOX swio[qold yj[eay [eIudw 1)Ll
SO SOX asnqe [enxag sypuowt g jsed ‘sxoured Jo roquuny
SOX SOX By
SO SOX swa[qoId yi[eay [eIusw 1)eaIn
PAZIWOIOYIIP ‘Sypuow 9
jsed ‘(pJo s1eak 7 < 10 ‘umouyun AI10IsIy
[enxas ‘] Jo AI0ISIY Xas [BUOTIOBSURI) JO (£107) 319quauoq
SOX SO asnqe [enxag K101S1Y ‘SATV/AIH Sey) s1ounred AYSLI M Xo8 SYIUOW 9 AIDAQ SJUSWISSISSE G qreway % 001 ‘8ST =N 2 ‘UOSIoW ‘UOSTIA
SOX ON uoneonpyg
SO ON By
SO SO Quwi], x uoissaidop paonpay
SOX SOX umowyun snjejs ATH S Joulreq
SOX SOX aAnedou smejs ATH S Joulreq pozIWOjOYdIp
SO SOX X938 9[RJAl ‘sypuout 9 3se] “rourred Arewrtid yirm osn wopuo) 1rede syjuow g ‘SJUWISSASSL ¢ QW 9, T O[BWRY 9 8C ‘0SL =N (#107) "Te 10 JouSep
ON ON 19pudD)
ON OoN By
ON SO suonuau[ PAZIWOIOYIIP JUIAD [BNXIS ISE] JB AN WOPUOD) 1rede syjuow g ‘SIUSUISSISSE 7 6II=N (9661) 'Te 19 uoyuRl§
ON ON syjuow g ised 10100p UIS
ON SO QouRINSUI YI[BAY ON
ON ON SISOUSEIp SATV
ON ON Junod QD
ON SOX Kouanbaig xog
ON SOX sSnIp 10j Xas opei],
ON ON Joured xas NI
ON SOX asn [oYod[y
ON ON SSQUSSA[OWOH
ON ON Qwoouy
ON OoN juowkojdwaun
ON SOA 1opueD PAZIWOIOYDIP ‘SYIUOW orduues [e30) ur ORW
ON ON gy jsed ‘osmooraiul [eurgea Jo [eue pajoajoidun SYIUOW 9 AIOAD ‘SJUIUISSISSE § 9% 18 PUE 9[eWJ % 6] ‘8E9 =N (#007) 'T8 32 14198
aurfaseq 10101pa1d
J© 9W02INO0 JO109J)0
10 pa[[onuo) jueoyusig 10J01paId QwodnQ dn-morjo jo yiSuog ordweg Ie9 X pue Joyiny

panunuod [3[qel,

pringer

A



1915-1936

Arch Sex Behav (2015) 44

1926

ON ON SHE J9pIOSIp 1onpuoy (sem[y = g ‘sowmouios = | syjuour g/ pue ‘9g
ON ON S)TeI} [EUOTIOWAUN-SNO[[B) ‘IoAON = () “osn 2a1dooenu0o Jo Aouanbary 4T ‘81 “T1 ‘9 1B ‘SJUOUWISSAsSL 9 A[eWIJ 9% 6F O[eW % [S STLY =N (£107) Te 19 squipy
ON SOX diysuonerar Arewrig
JUSWI[OIUD
ON OoN uonEeoNpo AIEpu0dds
ON ON snjeys Juawkordwryg (Juep102s1poIas Joulred
oN oN SNYEIS [RIUAPISIY 9[3urs 10 s1oured ordnny = ¢ ‘rowred
Arewnid JUBPIOOUO0IAS YNIM [V =T
ON ON Koy 98N WOPU0 JUASISU0D = [ ‘s1oupred ou = () (£107) o4dry] 2 ‘ssop
ON ON By syyuout ¢ Jsed “esmoo1dul [eue pajodjordup) SYIUOW 9 KIOAD SJUSUISSISSE G SN % 001 ‘92S =N ‘noy)) ‘15eryos ‘Suom
SOK ON 1oulred J9A0 [O1UOD PIATIIID]
SOK ON JUSUIITWIWOD § JouLIed
SOX ON ASN WOPUOJ ISAO [0IJUO))
SOR ON jueudard owoo9q 03 IS
SOX ON uonedIUNWWOo))
(5108 X35 1810} £q POPIAIP
S)OB XIS SSO[WOPUOD JO JOqUINU) ‘SYIUOW ¢ areway 9 001
SAK ON By jsed “xas [eurea pajosjordun jo uonrodoig jrede syjuow ¢ ‘sjuowissasse g SUBDLIDWY UBILIFY ‘§T] =N (8661) AUAWS[DI( 22 POOSUI A
Sureq-[om
SO ON ur uonerreA uosiod-usomiog
uorssardo
SO ON ur uonjerIeA uosiod-usomiog
ag3eroAe
I19Y) 0} 9ATIE[T SUIOQ-T[OM
SOK SOK ur uonerreA uosiod urgIp
95eI0A® I19Y) 0} 9ANR[AX
quur 1940 uorssarda ($107) 103109
SOX SOX Ul UoTelIeA UOSIod-UTypm PAZIWOIOYDIP “9SINOOIANUI [eUL pA)dajoidun) oom 10d QUO ‘SIUSWISSISSE 9 INSIN % T8 “OTeW 9% 001 90T =N 2 ‘Ouoog ‘I[peIS ‘UOSTIA
qureseq 10301pard
Je QWOoINO JO109J30
10§ pa[[onuo) JueoyruSIg 1001 QwooInQ dn-moro jo ySuo] ordweg Ied X pue Joyiny

panunuod [3[qel,

pringer

A's



Arch Sex Behav (2015) 44:1915-1936

1927

The most frequently studied psychosocial predictors included
depression (n = 10) and substance use (n = 20), which interest-
ingly have not featured prominently in most formal theories of
health behavior or HIV risk. These were also the predictors
with the most consistent evidence of a longitudinal association
with sexual risk (see Table 3), although we should note that
depression demonstrated inconsistent findings with regards to
the direction of the association. Of the 8 studies that demon-
strated a significant effect of depression, four found a positive
effect of depression on condomless sex over time (DiClemente
et al., 2001; Nuttbrock et al., 2013; Wagner, Ghosh-Dastidar,
Slaughter, Akena, Nakasujja, & Musisi, 2014; Wilson, Emerson,
& Donenberg, 2013); one found a negative effect of depression
on condomless sex (Beidas, Birkett, Newcomb, & Mustanski,
2012) and three found complex effects (Blashill et al., 2014;
O’Cleirighetal.,2013; Wilson, Stadler, Boon, & Bolger,2014),
where the association of depression with condomless sex was
non-linear, moderated, or varied within person. The other cat-
egory of predictors thathad consistent evidence of longitudinal
associations with sexual risk was sexual history (e.g., having
had a previous sexually transmitted infection). This is consis-
tent with alarge body of research from a variety of domains sug-
gesting that past behavior s a strong predictor of future behavior
(Ouellette & Wood, 1998). In contrast, constructs that have
featured prominently in most health behavior theories (i.e.,
self-efficacy, intentions, condom attitudes, and norms) were
studied relatively infrequently (see Table 3), and had inconsis-
tent longitudinal associations with sexual risk.

Across HIV risk groups, 44.3 % of longitudinal studies
focused on men who have sex with men (MSM), whereas the
remainder comprised samples of heterosexual men or women.
Studies were heterogeneous with respect to methodologies.
Specifically, the length of follow-up and number of assessments
differed widely, ranging from daily assessments over a 30-day
period to annual assessments conducted over a span of 6 years.
Another important methodological difference was whether
baseline levels of risk were included as a covariate in predicting
subsequentrisk. This practice was employed in most, but not
all studies. We were unable toidentify any clear associations
between methodological characteristics of studies and their ten-
dency to observe longitudinal associations between predictors
and sexual risk.

Experimental Studies

We identified a total of 134 reports of RCTs testing the efficacy
of HIV preventive interventions. However, among these RCTs
only 9 (6.7 %) included the results of a full mediation analysis
—testing whether the intervention successfully manipulated
variables thought to be causally predictive of risk behavior (i.e.,
mediators of the intervention effect) and also whether those
changes in mediators were related to changes in sexual risk behav-
ior. These studies are listed in Table 2. Self-efficacy for safe sex

behaviors was the most commonly tested mediator, and results
of these tests were mixed. In studies where self-efficacy was
notasignificant mediator of intervention effects, it was most
often the case that experimentally induced changes in self-
efficacy were not associated with reductions in sexual risk (i.e.,
the effect of the mediator on the outcome was non-significant
in that sample). Safe sex norms, knowledge, and outcome
expectancies (e.g., self-evaluative expectancies, such as feeling
good about oneself after having safe sex) were also tested in a
number of studies. Norms and expectancies had mixed associa-
tions with sexual risk in these experimental paradigms. All five
studies examining whether experimentally induced changes in
knowledge resulted in reductions in risk found no effect.

Findings Across Designs

Table 3 summarizes the results of both longitudinal and experi-
mental studies, indicating the number of studies of each design
that showed significant and non-significant effects on sexual
risk for each predictor variable. Interestingly, some of the pre-
dictors with the largest bodies of longitudinal evidence (e.g.,
depression, mental health, and substance use) have rarely, if
ever, been tested as mediators of intervention effects. This is
likely the case because they are not prominent features of
health behavior theories, and are generally less likely to be
targeted in the context of sexual risk reduction interventions.
Other predictors that have relatively consistent longitudinal
associations with sexual risk (e.g., history of childhood sexual
abuse and experiences of discrimination) also have no experi-
mental evidence because interventions would not sensibly
or ethically manipulate the variable of interest (e.g., sexual
abuse), or because intervening to change the variable is daunting
and rarely attempted (e.g., exposure to discrimination). In these
cases, lack of experimental evidence obviously cannot be taken
asanindication that the constructs are unimportant theoretically.

Discussion

The most notable feature of this systematic review is the relative
dearth of studies that use more rigorous designs to examine
potential predictors of sexual risk behavior. We were able to
locate only 44 longitudinal studies examining predictors of
sexual risk, and only 9 (or 6.7 %) of the randomized controlled
intervention trials we identified reported the results of a media-
tion analysis that would provide the strongest evidence for a
causal link between a variable and sexual behavior. Moreover,
the results of the studies we were able to identify suggested very
mixed support for any predictive associations with sexual risk
behavior. Substance use had the most consistent temporal asso-
ciation with sexual risk behavior, but did not have any experi-
mental support. Childhood sexual abuse had consistent longi-
tudinal associations with sexual risk, but was the subject of only

@ Springer
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three studies. Although not part of an explicit model of sexual
risk, research on “syndemics”in the context of HI'V suggests that
mental health problems, substance use, and childhood sexual
abuse are prevalent and prominent psychosocial stressors that
interact negatively to increase HIV risk, particularly among
MSM (Stall et al., 2003). No other predictor had strong or con-
clusive evidence for an association with sexual risk.

Weak and Inconsistent Findings

Cross-sectional studies have often found that the constructs
described in health behavior theories are correlated with risk,
and this has been taken as support for the utility of these theories
inaccurately describing what predicts sexual risk. The inconsis-
tency of evidence from stronger designs, however, raises ques-
tions about whether those cross-sectional correlations are truly
evidence of real causal associations that the theories assert. The
limited number of studies precludes drawing any firm conclu-
sions about this, but one possibility that we must entertain is
simply that existing health behavior theories are not adequate
descriptors of sexual behaviors. Indeed, many have written about
the especially complex nature of sex (e.g., Boyceetal.,2007),
especially when itis compared to other health behaviors, such
as seatbelt use or exercise. Relative to some health behaviors,
sex may be the outcome of more intense biological or emotional
drives (Hyde, 2005; McKinney & Sprecher, 1991). Addition-
ally, sex requires the participation of atleast one other individual,
afactor thatimmediately limits the utility of any individually
based theory. Studies utilizing event-level data to explore sexual
behavior have found that factors related to a specific event or
partnership are more predictive of sexual risk behavior than are
characteristics of the individual that operate across events
(Mustanski, Newcomb, & Clerkin, 201 1; Newcomb & Mustanski,
2013). Moreover, in some cases, sexual behavior may be mostly
or entirely out of an individual’s own control (e.g., in coercive,
threatening, or highly inequitable partnerships).

Another possibility suggested by the mixed nature of the
evidence for theories of sexual risk is that existing theories
may have greater predictive validity in some populations (or
some individuals within populations), relative to others. Consis-
tent with thisidea, one large study of MSM found heterogeneous
constellations of risk factors for unprotected anal intercourse,
suggesting that different explanatory models might apply to dif-
ferent men (Chesney et al., 2003). In another test of this possi-
bility, McGarrity and Huebner (2013) found that behavioral
intentions to obtain an HIV test predicted subsequent HIV test-
ing in higher status men (i.e., higher SES men and older men),
but not in lower status men. It was concluded that higher status
individuals might have greater agency and experience fewer
barriers to enacting their behavioral intentions, a possibility
which could also apply to sexual behavior. Beyond social
status, other individual differences might also moderate the pre-
dictive utility of certain variables. Kogan et al. (2010), identified

in our review, found that the influence of substance use on sub-
sequent risky sex among adolescents differed depending on the
presence of a gene that has been associated with risk taking.

Alternatively, improper measurement or operationalization
of constructs may explain why some studies fail to find an
effect. For instance, approximately half of the studies in our
review treated sexual risk behavior as a dichotomous outcome
(any vs. none). Effectively, this differentiates participants into
two groups—perfect condom users and a heterogeneous “at
risk” group. Those “at risk” might include both people who never
use condoms and those who almost always use condoms but expe-
rience an occasional “slip.” Most health behavior theories would
posit that the individual who is a nearly perfect condom user
would have health-related attitudes and beliefs that were more
similar to the perfect condom users than he would to those who
engage in very frequent unprotected sex. Yet the dichotomous
operationalization of sexual risk masks this possibility and,
therefore, might be areason why studies that do so fail to find
support for health behavior theories.

Why Do We Have So Few Studies?

The small number of studies with stronger designs is an obvious
challenge for the field to address. Longitudinal research is obvi-
ously more expensive and time intensive to undertake, relative
to cross-sectional research, and this is likely the most parsimo-
nious explanation for the relatively small number of longitu-
dinal studies in this area. However, this does not adequately
explain why such a tiny fraction of the RCTSs report the results
of amediation analysis. Itis clear that most grant review panels
funding intervention trials require the assessment of mediators
of an intervention effect, and given that these data likely exist
for most RCTs, it is surprising that we find so few published
reports of those data. One possibility is that investigators are
conducting mediation analyses but finding limited effects.
Inthese cases, investigators may either fail to submit null effects
for consideration for publication or find their submissions
rejected, given the biases in publishing. Given the very mixed
nature of findings in the published works we did identify, it is
hard to believe that the “file drawer” contains a greater proportion
of studies with clearer, more compelling results of mediation
analyses. Another possibility is that investigators running RCTs
first test to see if an intervention has an effect on the desired
sexual risk outcomes—addressing their most central question.
If an effect of the intervention is observed, they publish those
results alone, deeming them to have the greatest public health
significance, and move on to other projects before exploring
the question of why their intervention might have worked.
Regardless of which of these possibilities is true, the unfortunate
consequence for the field is that we have lost a critical opportu-
nity to test our theoretical assumptions. If our theories of sexual
risk were subjected to greater refinement in response to failed
hypothesis testing, our interventions might look very different.
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Methodological Challenges in Mediation Analyses

One methodological challenge that faces interventionists is
the statistical complexity of assessing mediation. This challenge
is made even more difficult in intervention trials where assess-
ment of multiple outcomes over several time points is common.
Indeed, these complexities might be partially responsible for the
limited number of studies that report the results of a mediation
analysis. The history of mediation has expanded rapidly in
recent years and multiple methods for assessing indirect effects
exist (e.g., Bauer, Preacher, & Gil, 2006; Hardnett et al., 2009;
Kenny, 2008; Krull & MacKinnon, 2001; Lockhart, MacKinnon,
& Ohlrich, 2011). Initial tests of mediation involved causal steps
analysis (Baron & Kenny, 1986), which then evolved to include
significance testing of indirect effects (Sobel, 1986), and recently
shifted to assessing indirect effects using asymptotic confidence
intervals through various methods (e.g., MacKinnon, Fritz,
Williams, & Lockwood, 2007). Past studies are naturally
limited to using the best statistical methods available at the time
and soitmay bereasonably expected that mediation analyses of
HIV interventions would not have been as common in the early
years of prevention efforts.

Power is also an important consideration in conducting
mediation analyses in the context of an intervention trial. Power
anomalies in tests of mediation are common. For example, both
the causal steps approach (Baron & Kenny, 1986) and the signifi-
cance test of the indirect effect using a normal distribution
(e.g., a Sobel test) are frequently underpowered (MacKinnon,
Lockwood, Hoffman, West, & Sheets, 2002). Intervention
studies are also often designed and powered to detect primary
outcome effects (i.e., of the intervention on sexual risk) and not
to test mediation, which may lead investigators to assume tests
of mediation are inappropriate with their sample size. How-
ever, Kenny and Judd (2014) found evidence in a recent sim-
ulation study that statistical tests of the indirect effect (i.e., the
ab product term) are often better powered than tests of the total
effect. In their paper, Kenny and Judd recommend mediation
may still be worth examining even in the absence of an overall
total effect in certain cases, and suggest intervention studies as
one example of this possibility. A number of recent HIV trials
have not found significant differences between experimental
and control groups (e.g., Koblin & EXPLORE Study Team,
2004; Rosser et al., 2010; Safren, O’Cleirigh, Skeer, Elsesser,
& Mayer, 2013; Wolitski, Gomez, Parsons, & SUMIT Study
Group, 2005), butin light of Kenny and Judd’s finding, there
may still be value added in testing mediated processes. For
example, O’Leary etal. (2005) were able to examine a number
of theoretical mediators in the SUMIT intervention trial,
despite not finding an overall difference across intervention
and control groups (Wolitski et al., 2005).

We acknowledge that addressing the full complexity of
mediation is beyond the scope of this review. Nevertheless,
we maintain that empirically testing the indirect effects of

@ Springer

behavioral HIV interventions remains critical to improving
our prevention efforts and refining theory. We strongly urge
intervention scientists to not shy away from this challenge
and refer interested readers to recent resources on advances
in mediation methods (Bauer et al., 2006; Bryan, Schmiege, &
Broaddus, 2007; Kenny & Judd, 2014; Krull & MacKinnon,
2001; Shrout & Bolger, 2002).

Limitations

Our review is subject to a number of limitations. First, given
the small number of studies identified and the diversity of pre-
dictors studied, conducting a more formal meta-analysis was
infeasible. Our approach of presenting a summary of results
descriptively gives equal weight to studies with varying sample
sizes or magnitudes of effect, and thereby might obscure trends
that would emerge were a more formal analysis possible. Addi-
tionally, our review should not be understood as an explicit
indictment (or promotion) of any specific theory. Many theories
posit that psychosocial variables operate sequentially, through
one another (e.g., the hypothesis that motivation leads to behav-
ioral skills), and because our review focused on studies in which
sexual risk was the outcome, we might have missed evidence
that exists for other pieces of these theories.

Conclusions

If we hope to truly understand and prevent sexual risk behaviors,
we mustdevelop anevidence base thatincludes longitudinal
and experimental studies. In the absence of more research, the
inconsistency of findings from the existing studies we reviewed
suggests that the models we currently use to understand sexual
risk may need expansion, refinement, or adaptation. Mean-
while, the field of HIV prevention is undergoing a rapid trans-
formation as biomedical technologies expand the options for
prevention and decrease the field’s historic emphasis on reduc-
ing sexual risk behaviors. Behavioral science will be essential to
maximizing the impact of these technologies. As our field
works to understand behaviors such as medication adherence or
adoption of pre-exposure prophylaxis, we must push ourselves
to develop the strongest evidence base possible. This will
require conducting studies that utilize longitudinal and exper-
imental designs, attending carefully to the evidence that fails to
support our assumptions, and revising our hypotheses, theories,
and interventions accordingly.
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Table4 Databases, specific journals, and search terms used in article
identification

Journals Databases Search terms

Health Psychology PsychInfo Intervention
studies

Annals of Behavioral Medicine PubMed Randomized
controlled trial

Archives of Sexual Behavior MEDLine RCT

Journal of Acquired Immune EBSCO  HIVrisk

Deficiency Syndromes (JAIDS) EMBASE  reduction

AIDS Sexual risk
reduction
AIDS and Behavior STl risk reduction
AIDS Patient Care and STDs Prevention
AIDS Care Intervention(s)
AIDS Education and Prevention Mediator(s)
Journal of the Association of Nurses in Mechanism(s)
AIDS care
Journal of Consulting and Clinical Mediation
Psychology
Journal of Adolescent Health Indirect effect(s)
American Journal of Public Health Longitudinal
studies

Journal of Primary Prevention Growth curve

Health Education and Behavior Latent growth
Journal of the American Medical curve
Association
Sexually Transmitted Diseases Longitudinal
Prevention Science Prospective
The Lancet Over time
International Journal of STDs and Change over time
AIDS
Cohort
HIV risk
STl risk
Sexual risk
Condom use
Condomless sex
Unprotected sex
Sexual behavior
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