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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,

theoriesprovide interventionistswith aguide forhowtochange

behavior.However,empirical research iscritical todetermining

whetheraparticulartheoryadequatelyexplainssexualriskbehav-

ior.A largebodyof cross-sectional evidence,whichhasbeen

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 frommoremethodologically rigorous studies (i.e.,

longitudinalandexperimentaldesigns).This systematic review

identified 44 longitudinal studies in which investigators

attempted to predict sexual risk from psychosocial variables

over time.Wealso found134experimental studies (i.e., random-

izedcontrolled trials ofHIV interventions), but of theseonly9

(6.7%) report the results of mediation analyses that might

provide evidence for the validity of health behavior theories in

predicting sexualbehavior.Results showlittleconvergent 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 thefirst threedecadesof theHIVepidemic,efforts tocontrol

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 epidemiologicmodelingwork 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

communitieswhere biomedical technologies are slow to catch

on or infeasible because of limited resources.

Thesuccessofbehavioral interventions to reducesexual risk

behavior requires that interventions be solidly grounded in the-

ory that accurately describes the reasonswhy people engage in

various sexualbehaviors.For instance, ifone theorizes that sex-

ual risk behavior occurs because of a lack of knowledge about

HIV, then an appropriate intervention aimwould 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 thebehavioral scienceevidence regarding

what causes sexual risk behavior, with a focus on studies that

have the strongest designs (i.e., longitudinal andexperimental).

Theories of Sexual Risk Behavior

In the early years of the HIV epidemic, researchers and inter-

ventionists appropriated theories thathadpreviouslybeenused
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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 tobe)wouldpredicthealthbehaviors (e.g.,condomuse).

As thefieldofHIVpreventionprogressed, these theories served

as the foundation forHIV-specific theories, such as theAIDS

Risk Reduction Model or the Information Motivation Behav-

ioralSkillsmodel (Catania,Kegeles,&Coates, 1990;Fisher,

Fisher,&Shuper, 2009).Although still largely focusedon cog-

nitivedeterminantsofhealthbehaviors, thesetheoriesattempted

to narrow inmore specifically on the reasons for engaging in

behaviors relevant toHIV (i.e., sexual behavior or needle use).

Eventually, some scholars became critical of the emphasis

placedonindividual,cognitivedeterminantsofsexualbehavior,

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 ymust covary), temporal precedence (if x

causes y, x must precede y), and nonspuriousness (the associ-

ation between x and y cannot bedue simply to the influenceof

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 ofvariables are related to one another.The limitations of

this approach to establishing causality arewell documented—

although useful for establishing association, cross-sectional

studies cannot demonstrate temporal precedence or nonspuri-

ousness.Longitudinaldesigns inwhichparticipantsare followed

over timehave a stronger ability to document temporal prece-

dence, but also are limited in their ability to rule out the influ-

enceofextraneous factors thatmight result ina temporal asso-

ciationbetweentwovariables(i.e.,confoundsor‘‘third’’variables).

The gold standard for establishing causality is the experiment.

Inanexperiment, a researcherrandomlyassignsparticipants to

groups, and then manipulates variables thought to cause a

hypothesized outcome. Random assignment helps control

the influence of extraneous variables, yielding groups that

should differ only on the hypothesized causal predictors.

Within the field of HIV prevention, virtually any randomized,

controlled interventionstudymeets thesecriteria for anexperi-

ment. These experiments have the potential to illuminate

causal predictors of risk if they first report whether the exper-

imentalmanipulation(i.e., the intervention)changes themecha-

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,

andmuchof thisworkhas alreadybeen reviewed elsewhere

(e.g., Albarracı́n, Fishbein, Johnson,&Muellerleile, 2001;

Albarracı́n et al., 2005; Sheeran,Abraham,&Orbell, 1999;

Sheeran & Taylor, 1999). Some of these reviews suggest that

attitudes and behavioral intentions (Albarracı́n et al., 2005;

Sheeran et al., 1999) are particularly important, which is clear

fromextensive literature linkingtheseconstructs 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

identifiedasakeycorrelateofsexualbehavior inboth literature

reviews and primary research (Bryan, Fisher, & Fisher, 2002;

Kalichman, Picciano, & Roffman, 2008; Rosario et al., 1999;

for a review, see Albarracı́n 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).

Aswehavedescribed,akey limitationofcross-sectional evi-

dence is the inability toestablish temporality,andsometheoreti-

cal and empiricalwork suggests that this concern is not trivial in

researchonsexualbehavior.Severalwell-supported theories

describe theways inwhich an individual’s previousbehavior

caninfluencesubsequentattitudesandbeliefs about thatbehav-

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

forhealthbehavior theories.Someempiricalworksupports this

possibility. One longitudinal study found that although sexual

riskbehaviorwascorrelatedwithperceivednormsandattitudes

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 threateningdisease),showingthatoptimisticattitudesabout

treatmentsmaynot always lead to subsequent riskbehavior, 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

reflectiveof trueunderlyingcausalassociationsof thekind that

healthbehavior theories suggest.However, given the concerns

wediscussabove, it iscritical that thefieldmorecloselyexamine

the evidence from stronger longitudinal and experimental

designsinorder todeterminewhichconstructshave thegreatest

predictivepowerandthereforewouldmakefor themostpromis-

ing intervention targets. Thus, the purpose of the present review

is to identifyandsummarizetheresultsof longitudinalandexper-

imental studies that attempt to link a theoretically informed psy-

chosocialvariable toHIV-relatedsexual riskbehaviors.1Acareful

review of the literature across successive steps ofmethodological

rigor(i.e.,cross-sectionalevidencealreadydocumented, longitu-

dinal, and, finally, experimental) has the potential to highlight

strengthsandweaknesses incurrentmodelsof sexual riskbehav-

ior, guiding both future theoretical and intervention work.

Method

Review and Inclusion Criteria

Trained research assistants usedmultiple strategies to identify

all relevant published research thatwas 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

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 requiredmore careful reading to

determine inclusion or exclusion).

Searcheswerealsoconducted in20relevantHIV,health,and

sexualbehavior journals, aswellas journals that frequentlypub-

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,

aswell asmanually 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

throughtheCenter forDiseaseControlandPrevention’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 identifiedarticles

were checked to search for any additional eligible studies (i.e.,

the ancestral method).

Articleswereeligible 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 resultsofaRCTofanHIVorsexual riskprevention

intervention that includedanyof the followingoutcomes:unpro-

tected anal or vaginal intercourse, consistency of condomuse,

or number of sexual partners.

Data Extraction

Trained reviewers abstracted information fromeligible 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

outcomeinformation(e.g.,operationalizedsexualriskoutcome).

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 eachmediationpath separately andarticle 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

authorsverifybothsetsofextractedinformationindependently.

Results

Longitudinal Studies

We identified a total of 44 longitudinal studies examining

prospective predictors of sexual risk behavior (see Table 1).

1 We opted to conduct a systematic review, rather than a formal meta-

analysis, because of the diversity of constructs utilized as predictors of

sexual riskwithin the literatureand the relatively smallnumberof studies

that explore any single construct.
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Themost frequently studied psychosocial predictors included

depression(n= 10)andsubstanceuse (n= 20),which interest-

ingly have not featured prominently inmost formal theories of

health behavior or HIV risk. These were also the predictors

with themost consistent evidenceof 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

oncondomless 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 variedwithinperson.Theother cat-

egoryofpredictors thathadconsistentevidenceof longitudinal

associations with sexual risk was sexual history (e.g., having

had a previous sexually transmitted infection). This is consis-

tentwitha largebodyof research fromavarietyofdomains sug-

gestingthatpastbehavior isastrongpredictorof futurebehavior

(Ouellette &Wood, 1998). In contrast, constructs that have

featured prominently in most health behavior theories (i.e.,

self-efficacy, intentions, condomattitudes, 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 heterosexualmen orwomen.

Studies were heterogeneous with respect to methodologies.

Specifically, the lengthof follow-upandnumberofassessments

differedwidely, ranging fromdailyassessmentsover a30-day

period toannual assessments conductedover a spanof6 years.

Another important methodological difference was whether

baseline levelsofriskwereincludedasacovariate inpredicting

subsequent risk.This practicewas employed inmost, but not

all studies.Wewereunable to identify anyclear associations

betweenmethodologicalcharacteristicsofstudiesandtheir ten-

dency to observe longitudinal associations between predictors

and sexual risk.

Experimental Studies

Weidentifieda totalof134 reports ofRCTs testing the efficacy

ofHIVpreventive interventions.However, among theseRCTs

only 9 (6.7%) included the results of a full mediation analysis

—testingwhether the intervention successfullymanipulated

variables thought tobecausallypredictiveof riskbehavior (i.e.,

mediators of the intervention effect) and also whether those

changesinmediatorswererelatedtochangesinsexualriskbehav-

ior.Thesestudiesare listedinTable 2.Self-efficacyforsafesex

behaviorswas themost commonly testedmediator, and results

of these tests weremixed. In studieswhere self-efficacywas

not a significantmediator of intervention effects, itwasmost

often the case that experimentally induced changes in self-

efficacywerenot associatedwith 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-evaluativeexpectancies, suchas feeling

good about oneself after having safe sex) were also tested in a

number of studies.Normsandexpectancieshadmixedassocia-

tionswith sexual risk in these experimental paradigms.All five

studies examiningwhether experimentally induced changes in

knowledge resulted in reductions in risk found no effect.

Findings Across Designs

Table 3summarizes the resultsofboth longitudinalandexperi-

mental studies, indicating thenumber of studies of eachdesign

that showed significant andnon-significant effects on sexual

risk for each predictor variable. Interestingly, some of the pre-

dictorswith the largest bodies of longitudinal evidence (e.g.,

depression,mental health, and substance use) have rarely, if

ever, been tested asmediators 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),orbecause intervening tochange thevariable isdaunting

and rarely attempted (e.g., exposure to discrimination). In these

cases, lack of experimental evidence obviously cannot be taken

asanindicationthat theconstructsareunimportant theoretically.

Discussion

Themostnotablefeatureofthissystematic reviewis the relative

dearth of studies that use more rigorous designs to examine

potential predictors of sexual risk behavior.Wewere able to

locate only 44 longitudinal studies examining predictors of

sexual risk, and only 9 (or 6.7%) of the randomized controlled

intervention trialswe identified reported the results of amedia-

tion analysis that would provide the strongest evidence for a

causal link between a variable and sexual behavior. Moreover,

the resultsof the studieswewereable to identify suggestedvery

mixed support for any predictive associations with sexual risk

behavior. Substanceusehad themost consistent temporal asso-

ciation with sexual risk behavior, but did not have any experi-

mental support. Childhood sexual abuse had consistent longi-

tudinal associationswith sexual risk,butwas the subjectofonly

Arch Sex Behav (2015) 44:1915–1936 1927
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three studies. Although not part of an explicit model of sexual

risk, researchon‘‘syndemics’’in thecontextofHIVsuggests that

mental health problems, substanceuse, andchildhood 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 correlatedwith risk,

andthishasbeentakenas support for theutilityof these theories

inaccuratelydescribingwhatpredictssexualrisk.Theinconsis-

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 wemust entertain is

simply that existing health behavior theories are not adequate

descriptorsof sexualbehaviors. Indeed,manyhavewrittenabout

the especially complexnatureof sex (e.g.,Boyceet al., 2007),

especiallywhen it is compared tootherhealthbehaviors, such

as seatbelt use or exercise. Relative to somehealth behaviors,

sexmaybetheoutcomeofmore intensebiologicaloremotional

drives (Hyde, 2005;McKinney&Sprecher, 1991).Addition-

ally,sexrequirestheparticipationofat leastoneother individual,

a factor that immediately limits theutility of any individually

basedtheory.Studiesutilizingevent-leveldata toexploresexual

behavior have found that factors related to a specific event or

partnership aremore predictive of sexual risk behavior than are

characteristics of the individual that operate across events

(Mustanski,Newcomb,&Clerkin,2011;Newcomb&Mustanski,

2013).Moreover, insomecases, sexualbehaviormaybemostly

or entirely out of an individual’s own control (e.g., in coercive,

threatening, or highly inequitable partnerships).

Another possibility suggested by themixed nature of the

evidence for theories of sexual risk is that existing theories

may have greater predictive validity in some populations (or

someindividualswithinpopulations), relative toothers.Consis-

tentwiththis idea,onelargestudyofMSMfoundheterogeneous

constellations of risk factors for unprotected anal intercourse,

suggesting thatdifferent explanatorymodelsmight apply todif-

ferentmen (Chesney et al., 2003). In another test of this possi-

bility, McGarrity and Huebner (2013) found that behavioral

intentions to obtain anHIV test predicted subsequent HIV test-

ing in higher status men (i.e., higher SES men and older men),

but not in lower statusmen. It was concluded that higher status

individualsmight 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 individualdifferencesmightalsomoderate thepre-

dictiveutilityofcertainvariables.Koganetal. (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, impropermeasurementoroperationalization

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 includebothpeoplewhonever

usecondomsandthosewhoalmostalwaysusecondomsbutexpe-

rience an occasional‘‘slip.’’Most health behavior theories would

posit that the individual who is a nearly perfect condomuser

would have health-related attitudes and beliefs thatweremore

similar to the perfect condomusers thanhewould to thosewho

engage in very frequent unprotected sex.Yet the dichotomous

operationalization of sexual risk masks this possibility and,

therefore,might be a reasonwhy studies that do so fail tofind

support for health behavior theories.

Why DoWe Have So Few Studies?

Thesmallnumberofstudieswith strongerdesigns is anobvious

challengefor thefield toaddress.Longitudinal research isobvi-

ouslymore 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 RCTs report the results

ofamediationanalysis. It is clear thatmostgrant reviewpanels

funding intervention trials require the assessment ofmediators

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.

In thesecases, investigatorsmayeitherfail tosubmitnulleffects

for consideration for publication or find their submissions

rejected, given the biases in publishing. Given the very mixed

nature offindings in thepublishedworkswedid identify, it is

hard tobelieve that the‘‘filedrawer’’containsagreaterproportion

of studies with clearer, more compelling results of mediation

analyses.Anotherpossibility is that investigators runningRCTs

first test to see if an intervention has an effect on the desired

sexual risk outcomes—addressing theirmost central question.

If an effect of the intervention is observed, they publish those

results alone, deeming themtohave thegreatestpublichealth

significance, and move on to other projects before exploring

the question of why their intervention might have worked.

Regardlessofwhichof thesepossibilities is true, theunfortunate

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

thestatisticalcomplexityofassessingmediation.Thischallenge

is made even more difficult in intervention trials where assess-

ment ofmultiple outcomes over several timepoints is common.

Indeed, thesecomplexitiesmightbepartially responsible for the

limited number of studies that report the results of a mediation

analysis. The history of mediation has expanded rapidly in

recentyearsandmultiplemethodsforassessing indirecteffects

exist (e.g., Bauer, Preacher,&Gil, 2006;Hardnett et al., 2009;

Kenny,2008;Krull&MacKinnon,2001;Lockhart,MacKinnon,

&Ohlrich, 2011). Initial tests ofmediation involved causal steps

analysis (Baron&Kenny, 1986), which then evolved to include

significance testingof 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 tousing thebest statisticalmethods available at the time

andsoitmaybereasonablyexpected thatmediationanalysesof

HIV interventionswould not have been as common in the early

years of prevention efforts.

Power is also an important consideration in conducting

mediationanalyses in thecontextofan intervention trial.Power

anomalies in tests ofmediation are common.For example, both

thecausal stepsapproach(Baron&Kenny,1986)and thesignifi-

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

outcomeeffects (i.e., of the interventiononsexual risk) andnot

to testmediation,whichmay 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

abproduct term) are often better powered than tests of the total

effect. In their paper, Kenny and Judd recommend mediation

may still beworth 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&EXPLOREStudyTeam,

2004; Rosser et al., 2010; Safren, O’Cleirigh, Skeer, Elsesser,

&Mayer, 2013;Wolitski,Gómez,Parsons,&SUMITStudy

Group, 2005), but in light ofKenny and Judd’s finding, there

may still be value added in testing mediated processes. For

example,O’Leary et al. (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

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

inmediationmethods (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

descriptivelygivesequalweight to studieswithvaryingsample

sizes ormagnitudes of effect, and therebymight obscure trends

thatwould emergewere amore formal analysis possible.Addi-

tionally, our review should not be understood as an explicit

indictment (orpromotion)ofanyspecific theory.Manytheories

posit that psychosocial variables operate sequentially, through

oneanother (e.g., thehypothesis thatmotivation leads tobehav-

ioralskills), andbecauseour reviewfocusedonstudies inwhich

sexual riskwas the outcome,wemight havemissed evidence

that exists for other pieces of these theories.

Conclusions

Ifwehopeto trulyunderstandandpreventsexual riskbehaviors,

wemust develop an evidence base that includes longitudinal

and experimental studies. In the absence of more research, the

inconsistencyoffindings from theexistingstudieswe reviewed

suggests that themodels 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-

ingsexual riskbehaviors.Behavioralsciencewillbeessential to

maximizing the impact of these technologies. As our field

works tounderstandbehaviors suchasmedicationadherenceor

adoption of pre-exposure prophylaxis, wemust 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 revisingourhypotheses, theories,

and interventions accordingly.
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