
SPECIAL SECTION: SEXUAL HEALTH IN GAY AND BISEXUAL MEN

When Parsimony Is Not Enough: Considering Dual Processes
and Dual Levels of Influence in Sexual DecisionMaking

H. Jonathon Rendina1

Received: 14 July 2014 / Revised: 23 April 2015 / Accepted: 18 May 2015 / Published online: 14 July 2015

� Springer Science+Business Media New York 2015

Abstract The literature on sexual decisionmaking that has

been used to understand behaviors relevant to HIV and STI

riskhas reliedprimarilyoncognitiveantecedentsofbehavior.

In contrast, several prominent models of decision making

outside of the sexual behavior literature rely on dual process

models, in which both affective and cognitive processing are

consideredasimportantprecursors tobehavior.Moreover,much

of the literatureonsexualbehaviorutilizes individual-level traits

andcharacteristicstopredictaggregatedsexualbehavior,despite

decisionmaking itself being a situational or event-level process.

Thisarticleproposesaframeworkforunderstandingsexualdeci-

sionmaking as the result of dual processes (affective and cogni-

tive)operatingatduallevelofinfluence(individualandsituational).

Finally, this article endswith a discussion of the conceptual and

methodological benefits and challenges to its use and future

directions for research.

Keywords Sexual decisionmaking �Dual process theory �
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Introduction

Decisions regarding sexual behaviors—and particularly sexual

risk behaviors such as condomuse—have potentially important

consequences. Non-condom use is the largest contributing risk

factor for contractingHIV(Centers forDiseaseControl andPreven-

tion, 2012) and other sexually transmitted infections (STIs),

and rates of non-condom use remain high among both HIV-

negative and HIV-positive individuals (Durham et al., 2013;

Reece et al., 2010; Rosenberger et al., 2012; Sanders et al., 2010;

Teitelman, Tennille, Bohinski, Jemmott, & Jemmott III, 2011).

Given the importance of condomuse in preventing the spreadof

these infections, theoretical models are needed to help under-

standandexplaindecisionmakingaboutcondomuse inaneffort

to help curb the modern HIV epidemic. In this review, I present

theoreticalandempiricalwork fromtwooftendistinctbutpoten-

tially complementary areas—the literature on individual-level

cognitivepredictorsofaggregatesexualbehaviorandsituational

or event-level dual processes inmomentary risky decisionmak-

ing. I argue that these areas could bemeaningfully combined to

form richer models of sexual decision making that incorporate

both cognitive/effortful and affective/automatic variables at the

levels of both individual dispositions and the momentary pro-

cesses throughwhichdecisionsaremade. I endwithadiscussion

of considerations for utilizing theproposed frameworkanddirec-

tions for future research.

Existing Perspectives on Decision Making

The decisionmakingmodels used in both the sexual behavior

literature and the dual process literature rely in part on the

notion of a cost-benefit analysis, which are developed from

rational choice theory and expected utility theory (Harless &

Camerer, 1994; Monroe & Maher, 1995; Riker, 1995). The

main tenet of these theories is that people utilize a largely

conscious, logical decision making process in order to arrive

atdecisions that areof theutmostbenefit for themselves through

what is termedautilitymaximizationprocedure (Mongin, 1998).

When presented with multiple options, people engage in a cost-

benefit analysis to arrive at a single choice that is intended to

maximize their benefit and minimize their loss (i.e., the choice

with thehighest‘‘expectedutility’’), taking into account both
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present and future consequences. The option that is expected to

achieve maximum benefit and minimal loss over time is con-

sidered as the most rational choice (Mongin, 1998). Each of the

two areas of decision making literature I review below builds

upon and diverges from these theories in unique ways.

Social Cognitive Theory-Based Models of Sexual

Decision Making

Researchers investigating sexual behavior for the purposes of

HIVpreventionhaveutilizedseveral theoreticalmodels tounder-

stand the processes that lead to sexual risk behavior. According

tometa-analytic and reviewwork (Albarracı́n et al., 2005;Noar,

2007), themost widely used theories of sexual decisionmaking

in the HIV literature are the theories of reasoned action and

planned behavior (TPB; Ajzen, 1991; Fishbein, 1990; Fishbein

& Middlestadt, 1989; Montaño & Kasprzyk, 2002), the health

beliefmodel (HBM;Janz,Champion,&Strecher,2002), and the

information-motivation-behavioral skillsmodel (IMB;J.D.Fisher

&Fisher,1992;J.D.Fisher,Fisher,Misovich,Kimble,&Malloy,

1996; J. D. Fisher, Fisher, Williams, & Malloy, 1994; W. A.

Fisher,Williams,Fisher,&Malloy,1999),eachofwhich isbased

on social cognitive theory (SCT; Bandura, 1976, 1989, 2001).

Sharing common roots in the expected utility and rational choice

theoriesdiscussedpreviously, thesemodelsutilizeprimarilycog-

nitive components thatwere specifically selected tobeapplicable

tohealthbehaviorandsexual riskbehavior.These theories relyon

Bandura’s (1976, 1989, 2001) notion of self-efficacy,which refers

totheextent towhichpeoplebelievethat theyareable toperform

agiven behavior in order to produce a given outcome (Bandura,

1977).Assuch, Iwill refer to themasSCT-basedtheoriesherein.

Each of these SCT-based theories has garnered at least

partial support in the literature.Meta-analyses of each theory

and associations between their components and condom use

have generally found support for their utility (Albarracı́n,

Johnson, Fishbein, &Muellerleile, 2001; J. D. Fisher & Fisher,

2000; J. D. Fisher, Fisher, &Shuper, 2009;Harrison,Mullen,

&Green, 1992; Johnson et al., 2002; Sheeran&Orbell, 1998;

Sheeran & Taylor, 1999), though findings have sometimes

been mixed and effect sizes have varied considerably. Sexual

behavior researchhasbeenconductedmostoftenwith theTPB

(Albarracı́netal.,2001).Several largemeta-analysesconclude

that these theories lead to successful theory-based interven-

tions, and that key components of them such as cost-benefit

analyses, self-efficacy, and behavioral skills predict behavior

and can be intervened upon to enact behavior change (Noar,

2008).

Despite their successes, findings also suggest that there is

significant room for improvement within these models. For

example, although theTPB is themostwidely used and cross-

sectional associations between TPBvariables and behavioral

outcomes tend to bemoderate, prospective (Albarracı́n et al.,

2001), longitudinal (Huebner, Neilands, Rebchook, &Kegeles,

2011), and intervention-based (Tyson, Covey, & Rosenthal,

2014) predictions using this model have been less strong. A

detailed meta-analysis of the HIV prevention literature pro-

vides insight as to which specific components of these various

theories might be the most promising for influencing sexual

decision making (Albarracı́n, Durantini, & Earl, 2006). Ana-

lyzingmore than446differentdatasets fromtheory-basedHIV

prevention interventions, the authors found the strongest sup-

port for the use of attitudes, self-efficacy, and behavioral skills

within models of HIV risk behavior.

In sum, the SCT-based models of sexual decision making

have been partially effective, particularly when considering

the specific role of self-efficacy, but their success has been

mixedandhasvariedacrossmethodsofassessment.Thesemixed

findings may result from the general assumption that decision

makingconsistsprimarilyof rational, cognitiveprocessing that is

relatively stable over time. Core cognitive components of the

models leaveout the roleofexperiences suchas intimacy, affect,

and arousal during sexual situations. Because their core com-

ponents are thought to be relatively stable, there is little room for

explaining situational variability in sexual behavior.Although

someindividualscanbedifferentiatedinsuchwaysduetohighly

consistent behavior, this is unlikely tobe thenorm (Cooper, 2010).

As such, although stable predictors may be useful for deter-

mining types of people who do and do not ever use condoms,

theyareunlikely toprovidesubstantial insight into theprocesses

that occur within situations that lead the same individual to

engage in condom use at some times and not at others.

Dual Process Models of Risky Decision Making

Affective processing was rarely studied and theorized about

by early psychologists, with some exceptions (e.g., James,

1884).Rather,when itwas studied, affectwas typically assumed

to be the result of cognitive processing, though later work

suggestedamore independentandprominent role for affect in

decisionmaking.For example,Zajonc (1980, 1984) hypothe-

sized that affective responsesare thefirst and foremosthuman

reaction to a stimulus. Building on this, LeDoux (1996) pro-

posed that theemotional‘‘go’’systemin thebraindevelopedin

early animals for making fight, flight, or freeze decisions. As

humans evolved, these older structures remained active, while

newer, more cognitive and effortful systems in the brain devel-

oped the ability to exert control over theolder systems.Dual pro-

cess models of decisionmaking focus on both the evolutionarily

older,rapid,automatic,affectively-based,‘‘hot,’’‘‘feeling’’System

1andanevolutionarilymorerecent,slower,effortful,cognitively-

based,‘‘cool,’’‘‘thinking’’System 2 (Barrouillet, 2011; Frankish,

2010; Lepper, 1994; Metcalfe &Mischel, 1999; Redlawsk,
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2002;Sloman,1996;Slovic, Finucane,Peters,&MacGregor,

2004).

The interaction between Systems 1 and 2 has been described

differentlywithinvarioustheoreticalparadigms, thoughit isgen-

erally agreed that the role of feelings (i.e., System 1) in decision

making is central. Slovic et al. developed the notion of an affect

heuristic (Finucane,Alhakami, Slovic,& Johnson, 2000; Slovic

et al., 2004; Slovic, Finucane, Peters, & MacGregor, 2007),

which refers to a process by which System 1 utilizes affectively

laden information to make split-second decisions. The authors

conductedresearchshowingthatfeelingsregardingacertaindeci-

sional target influencewhetherpeoplefocuseitheronits risks(i.e.,

resulting from negative feelings) or benefits (i.e., resulting from

positive feelings) and subsequently discount the other. As such,

feelings(i.e.,System1)leadtorapidcost-benefitanalysesbyinflu-

encing the cognitive (i.e., System 2) processing of risks and ben-

efits, particularly when decisions are considered risky (Bateman,

Dent, Peters, Slovic, & Starmer, 2007; Hine, Marks, Nachreiner,

Gifford, &Heath, 2007; Hirshleifer & Shumway, 2003).

Building upon theories about the central and facilitative role

affect plays in decision making, Damasio (1994, 2001) devel-

oped the Somatic Marker Hypothesis (SMH), in which he pro-

posed that affect may be so important for decision making that

people are unable to make personally advantageous decisions

without an intact affective processing system. The underlying

tenetofSMHis that thebrainandbodyoperatewithinafeedback

loop in which bodily (i.e., somatic) states provide cues to the

brain about physiological arousal that relates to the primary

emotions (e.g., fear, sadness, happiness) and the brain similarly

provides signals to the body to activate cascades of somatic

arousal that correspond to primary emotions. These feelings are

associated with prior experiences and thus provide automatic

‘‘gut reactions’’whenmaking decisions. Damasio hypothesized

and later confirmed with his own research that cognitive pro-

cesses are inadequate for decisionmaking in the face of difficult

or conflicting decisions (e.g., Bechara, Damasio, Damasio, &

Lee, 1999; Bechara et al., 2001; Bechara, Tranel, Damasio, &

Damasio, 1996), and these hypotheses have been supported by

others (Batson, Engel, & Fridell, 1999; Carter & Pasqualini,

2004; Suzuki, Hirota, Takasawa, & Shigemasu, 2003). Simply

put, the SMH suggests that affective System 1 processing helps

provide a mental shortcut to enhance and hasten the more cog-

nitive cost-benefit analyses conducted by System 2.

Although the affect heuristic andSMHpropose that affective

System 1 processing is advantageous to cognitive System 2

processing, others posit that the two types of processing can

conflict, at least under certain conditions (Loewenstein,Weber,

Hsee,&Welch, 2001; Slovic et al., 2004). In the risk as feelings

hypothesis, Loewenstein et al. propose that under times of stress

or risk, the simultaneous processing of affect and cognition can

lead to conflicts between the two, in which case the faster, more

automatic, and affectively-basedSystem1 is likely to dominate.

Like others, the risk as feelings hypothesis proposes that

cognitive and affective processing occur simultaneously and

within a feedback loop, but diverges from other theories in

suggesting that affective processing might thwart rather than

complementcognitiveprocessingduring riskydecisionmaking.

Researchers have shown that decisions that pose affective risk

weremore strongly influencedby feelings of hopeor fear thanby

more prob-

ability-basedcost-benefitdecisionmakingcompared todecisions

when the outcome had little impact on affect (Rottenstreich &

Hsee, 2001).

When considered together, these theories provide testable

hypotheses regarding the interaction of affective and cogni-

tive processes and what outcomes would be expected as a

result. Specifically, these theoriespropose twobasichypothe-

ses regarding the interaction of Systems 1 and 2 for decision

making—either System 1 leads to deficits in or lower System

2 processing (i.e., a mediational pathway) or System 1

interferes with or thwarts System 2 processing (i.e., a mod-

erating pathway). For example, both the affect heuristic and

SMH suggest that feelings are used to speed up the process

through which decisions are made by biasing decision mak-

ing toward focusing on risks or benefits of an outcome, with

the SMH focusing on the role that bodily (i.e., somatic) feel-

ings (i.e., markers) play in this process. These mediational

hypotheses suggest that positive System 1 processing facili-

tates and hastens System 2 processing, leading to better out-

comes and vice versa. While proposing a similarly central

role for affect, the risk as feelings hypothesis diverges from

the other two in suggesting that the need for fast processing

under timesof risk leadspeople to relyonSystem1rather than

System 2, especially when the two are in conflict, causing

System1 to interferewith or trumpSystem2processing. This

moderation hypothesis may be particularly useful for sexual

decision making as it has the potential to explain the reasons

peoplemaymakedecisions that are seemingly‘‘illogical’’as a

result of focusing on avoiding short-term affective risk rather

than maintaining longer-term goals and intentions. A better

understandingwhether andunderwhat conditions thesepath-

ways operate is an important step in developing a model of

sexual decision making.

Dual Process Models in Sexual Decision Making

As I reviewbelow, there are three important components of dual

process models—in addition to the models themselves—that

would be worth incorporating into the literature on sexual deci-

sionmaking. First, sex is a time of heightened affect and arousal

and their role should be considered alongside ofmore cognitive

or rational processes. Second, these models propose the inves-

tigation of these processes in interaction with each other rather

than as independent, allowing for tests not only of main effects

but also mediation and moderation. Finally, these models high-

light the importance of carefully operationalizing the decisional
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target (i.e., that about which a decision is being made, for

example, condomuse) and the expected conditions underwhich

resultant behavior(s) will or will not occur.

Sex is a time in which people experience heightened affect

and arousal in addition to making decisions about behaviors in

whichtoengage.Theprimarybenefitofconsideringsexualdeci-

sion making through the framework of a dual process model is

that itprovidesameaningful roleforaffectandarousalwithin the

decisionmaking process. During sex, people are likely to expe-

rience increases in affect not only fromthephysiological aspects

related to sexual arousal itself but also frompositive factors such

as increased intimacy,pleasure, andaffectionaswell asnegative

factors such as performance anxiety, fear of rejection, and con-

flict (Burleson,Trevathan,&Todd,2007;Crabtree, 2012;Golub,

Starks,Payton,&Parsons,2011;McCabe,2005;Wells,Golub,&

Parsons, 2011). Given the centrality of affect and arousal to

sexitself, theirprimaryroleindualprocessmodelsmakestheman

ideal model from which to enhance existing models of sexual

decision making.

More important than simply considering affective processes

andarousalasvariableswithinmodelsofsexualdecisionmaking

isacknowledging the role that theyplayvia their interactionwith

System2processes (e.g., intentions, self-efficacy) that are promi-

nentwithinexistingmodelsof sexualbehavior.Thedualprocess

models reviewed previously provide frameworks with testable

hypotheses that can be used to examine how andwhy a specific

sexual decision is made. For example, consider the question of

why amanwith high intentions to use condomsmight nonethe-

less engage in sexual behaviorwithout them, evenwith partners

he considers to pose a potential risk for HIV transmission. This

typeof situation suggests that somethingmaybe interruptinghis

ability to act on his intentions. The risk as feelings hypothesis

mightsuggestapotential reasonforthis—onemighthypothesize

that increased levels of affect or arousal during decisionmaking

would thwart the more cognitively-based System 2 processing,

creating disruptionswith the execution of a traditional cost-ben-

efit analysis and leading to outcomes inconsistentwith his inten-

tions.Forexample,withthispartner,hemaybeconcernedthathe

will not be able to perform as well with a condom, thus devel-

oping anxiety-reducing motivations that override his condom-

useintentions.Utilizingexistingdualprocesstheoriessuchasthe

riskas feelingshypothesis foran investigationof sexualdecision

makingwill allow for the specification and testingofhypotheses

such as a statistical interaction between Systems 1 and 2 which

might later be refined into theories specific to sexual behavior.

The third reason dual process models provide a strong

framework for further developing models of sexual decision

making is that—owing to their primary development within

experimental research—they encourage careful operational-

ization of constructs and outlining of conditions. In both exper-

imental and real-world research on decision making, the deci-

sion itself largely goes unobserved. That is, the decision is often

inferredfromsomethingthat ismoreeasilyobservedorreported,

suchasabehavior. In thecaseof sexualbehavior, thismeans that

thesexualdecisionisnotseenbutis inferredfromasexualbehav-

ior that presumably occurs as a result of the decision. However,

the fact that the same behavior can result from different deci-

sions—and by extension, decisional processes—and that the

same process can lead to different behaviors often goes undis-

cussed. As such, the use of dual process theories may help push

formorecarefuloperationalizationof theexactbehaviorof inter-

est—condomuse is likely too general, and onemight need to go

further to define the characteristics of the act such as the partner

withwhomitoccurs, the typeofactduringwhich itoccurs,or the

situation in which it occurs in order to more carefully ensure it

measures similar processes. For example, the type of decisional

process that leads to non-condomusewith amain partner versus

a casual partner is likely very different, where the former may

result from feelings of intimacy or trust and the lattermay result

from fear or anxiety about performance or rejection. Similarly,

the independent variables—in this case, thevariableswhichcor-

respond to System1 andSystem2processing—need to be care-

fully defined. For example, throughout this review, I have typi-

cally reliedonoverlygeneralizednotionsofaffect andarousal as

homogenous and interchangeable. Rather, at the very least, both

existwith avalence that can range frompositive tonegative, and

onewouldexpect that feelingpositivelyversusnegativelywould

lead to distinct if not opposite decisions. Some areas of research

suggest that affect exists along other dimensions such as tenden-

cies toward appraisal (Lerner & Keltner, 2000), and that two

forms of negative affect with distinct appraisals, such as anger-

based versus fear-based feelings would lead to distinct decision

making patterns based on tendencies to decrease or increase risk

perception, respectively. The operational definitions of affect/

arousal and the decisional outcome of interest are critical to the

development of the subsequent hypotheses and models to test.

Finally, as I will discuss in the next section, the extent to which

both of these definitions impact the overall findings is likely to

differ across individuals and contexts, and thus, it is important to

consider the role of individual-level and situational/contextual

variables inmodels of decisionmaking thatmay account for the

strength of association between decision making processes and

behavior.

Multiple Levels of Decision Making

Researchers studying decision making in general and those

examining sexual behavior specifically may benefit from con-

sidering behavior to be the result of interactions between indi-

vidual-level and event-level characteristics. Although there is a

degreeof consistency inbehavior that canbe investigatedwithin

an individual differences paradigm, people typically have
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considerable situational variability in their behavior that results

from adaptations made to specific contexts and environments.

Decisionmaking itself is a situational process that occurswithin

a specific event in which a choice must be made, though the

literatureoncognitivestyleshas longdemonstrated that thereare

also individual—orbetween-person—differences in theways in

whichpeopleexecutedecisionmakingtasks(Henderson&Nutt,

1980;Hunt,Krzystofiak,Meindl,&Yousry,1989;Myers,1987;

Phillips, Pazienza, & Ferrin, 1984). For example, some people

maybehigher thanothers in self-efficacyandshowhigher levels

of condom use as a result (i.e., individual or between-person

differences). Similarly, those same peoplemay experience days

or moments when they are feeling substantially less self-effica-

cious than usual and stray from their typical pattern of condom

use (i.e., situational orwithin-persondifferences).As a result, an

approach that takes both levels of influence into account might

best capture the sexual decision making process.

Challenges in Examining Sexual Behavior

at the Individual Level

The SCT-based models of decision making that have been

widely used in the sexual behavior literature rely primarily on

individual-levelvariablessuchasattitudesandintentionsthatare

generally presumed to be stable. This methodological approach

may be one potential limitation of the existing literature on sex-

ual decision making. For example, inconsistencies in the utility

of these SCT-based models may stem from limitations of the

research, including a focus on cross-sectional and aggregated

sexual behavior data rather than longitudinal models that account

for situational variation (Cooper, 2010; J. D. Fisher & Fisher,

2000).To theextent thatpeoplearemore influencedbyhowthey

feel in the moment than how they feel in general, theymay rely

moreonmomentary statesof affect andcognition. In fact, research

measuringdailyaffecthasshownthatthereisoftenahigheramount

of within-person than between-person variability (Grov, Golub,

Mustanski, & Parsons, 2010; Röcke, Li, & Smith, 2009; Russell,

Moskowitz, Zuroff, Sookman, & Paris, 2007), suggesting the

potential for added predictive power from the examination of

both fluctuating (i.e., state) and dispositional (i.e., trait) mea-

surements. Similarly, to the extent that peoples’ sexual behavior

is inconsistent across situations, partners, and time, its fluctua-

tions are likely to be associated with other fluctuating factors

such as situational affect and cognition. Examining within-per-

sonprocessesbyaggregating themto the individual level isknown

as the ecological fallacy (Robinson, 1950) and has the potential to

produce results that may sometimes be drastically different from

whatwould be obtained in a non-aggregated, event-level analysis.

This results from several factors, one of which is the fact that

aggregationreliesonmodelingaveragesandignoreswithin-person

variability around those averages.

Examining Behavior fromMultiple Levels

Not surprisingly, there has long been a call for an approach to

psychological theory that accounts for both stable individual

(i.e., trait) differences and fluctuating (i.e., state) within-person

processes. For example, in their cognitive–affective system

theory, Mischel and Shoda (1995) describe a theoretical frame-

work tounify the investigationof thedynamicsofhumanbehav-

ior at both the individual and the situational level. Mischel and

Shoda described a framework for understanding how disposi-

tional traits, environmental stimuli, and affective and cognitive

processing interact toproducesituationalvariability inbehavior.

Theysuggestedthatpersonalitydifferences leadtodifferencesin

theperceptionof situationalcues,whichultimately lead tochanges

in affectiveandcognitiveprocessing thatproducebehavior.Build-

ing on this work, Metcalfe and Mischel (1999) outlined envi-

ronmentalcharacteristicssuchasacuteandchronicstressors that

influencecognitive andaffectiveprocessing that lead‘‘hot’’(i.e.,

affective, System 1) processing to interrupt ‘‘cool’’ (i.e., cogni-

tive,System2)processing.These interruptionsultimately leadto

situational departures frommore long-term, stable intentions and

goals. This work provides a framework through which to better

understandthe interactionsofpersonsandtheirenvironmentsand

how this influences decision making.

There has recently been a similar call for an acknowledge-

ment of the role of multiple levels of influence within the liter-

ature on sexual behavior. For example,Cooper (2010) describes

the ways in which sexual behavior meaningfully differs at both

the level of the individual and the level of the sexual situation or

event. Although the author found that there were predictable

individual differences in sexual risk behavior, her work demon-

strated that a majority of the variation in behavior existed at the

level of the sexual event.Moreover, this situational (i.e., within-

person,state)variability inbehaviorwaspredictedmorestrongly

by within-person variation in situational characteristics than

characteristics of the individual. Cooper ended by echoing simi-

lar concerns asMischel and his colleagues for sex researchers—

sexual behavior is best understood as an interaction between

persons and contexts over time.

Existing Research on Sexual Behavior
Incorporating Dual Processes and Levels

Throughout this review, I have suggested that the literature on

sexual decisionmaking primarily ignores dual process andmul-

tilevel approaches to research. However, studies on the role of

affective processes and/or situational variability exist within the

sexualbehavior literatureand theirfindingsareworth reviewing.

For example, research investigating associations between affec-

tive processes and sexual behavior has been conducted, though

researchers have not typically utilized dual process theories of
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decision making to do so. One meta-analysis conducted nearly

15years ago examined 34 different studies that included an

examination of the association between negative mood and

sexual behavior and found mixed results (Crepaz & Marks,

2001). As is common in meta-analyses, the authors found that

there was significant variability in both the magnitude and the

signoftheassociationbetweennegativemoodandbehavior.The

authors found that theweighted averageof two typesof negative

mood—anxious and depressive symptoms—did not signifi-

cantlypredict sexualbehavior,nordid theydiffer significantly in

their effects on sexual behaviors, and concluded that there was

not sufficient evidence to establish that negative mood was

associated with sexual risk behavior. In a response to the meta-

analysis, Kalichman and Weinhardt (2001) described several

limitationsof thestudies thatwerereviewed, includingareliance

on global mood assessments rather than the role of affect at the

time of sexual behavior as well as an overwhelming focus on

cross-sectional rather than longitudinal or multilevel data.

Although these findings might contradict the need for an inclu-

sion of affect in models of sexual decision making, some lon-

gitudinal and experimental research has suggested otherwise.

Despitethelackofconsistentfindingsforindividual-levelneg-

ative mood in the meta-analysis described above, research look-

ing at the association of state levels of affect and sexual behavior

has shown its utility.A small but significant bodyof literature has

beguntodevelopregarding theassociationoffluctuating levelsof

state affectwith situational (i.e.,within-person)variability in sex-

ual behavior using methodologies such as daily diary research.

Studies that have involved an assessment of specific, fluctuating

affect have found them to influence sexual decisionsmade on an

event-level basis (Fortenberry et al., 2005;Grovetal., 2010;Mus-

tanski, 2004, 2007; Shrier, Shih, & Beardslee, 2005). Grov et al.

(2010) found that higher daily negative affect reduced the riskof

condomlesssexonagivendayamonghighlysexuallyactivegay

and bisexual men. Mustanski (2007) investigated the role of

anxious, negative, and positive affect on a composite variable of

sexual riskbehaviorwithinadiary studyofMSM.Utilizingboth

trait and statemeasures of affect, he found that statemeasures of

affect (i.e., within-person fluctuations) were sometimes associ-

ated with risk in ways that trait affect (i.e., between-person dif-

ferences)wasnot,andinsomecases, thetwointeractedtopredict

risk. These findings suggest that dual process models of sexual

decision making that incorporate the role of affect at the event

level (i.e., within-person) may provide more promising results

than those that investigate only more global, individual-level

tendencies toward negative mood.

Another process falling under the umbrella of System 1 is

sexual arousal, which has also been considered within the liter-

ature,particularly inexperimentalcontexts.Several studieshave

shown results that are in line with the risk as feelings hypothe-

sis—namely, the experience of sexual arousal appears to thwart

moreconsciousintentionstousecondoms.Oneearlystudydemon-

strated an association between sexual arousal and condom use,

showingthathigherlevelsofsexualarousalat theinitiationofsex

were associated with less usage of condoms (Boldero, Moore, &

Rosenthal, 1992). Following that, several experimental studies

have shown the impact that arousal can have on sexual decision

making. Blanton and Gerrard (1997) demonstrated that sexual

arousalmay influence the cognitiveprocessingof risk estimates,

andLoewenstein,Nagin, andPaternoster (1997)confirmed their

hypothesis that men who were sexually aroused were subse-

quentlymorewilling toengage in forcefulandcoercivemeans to

achieve sex. Ariely and Loewenstein (2006) found support for

thenotion that individuals under states of sexual arousal become

increasingly myopic, focusing more on momentary desires and

threats and lesson long-termgoals andconsequences. Inanother

study, researchers found that participants in a low arousal con-

dition predicted future sexual behavior that was consistent with

theirpastbehavior,while those inahighsexualarousalcondition

reported a significantly greater likelihood of engaging in sexual

risk behavior in the future than they had previously engaged in

(Ditto, Pizarro, Epstein, Jacobson,&MacDonald, 2006). Taken

together, these studies suggest that individuals who are ‘‘in the

moment’’andunderstatesofarousalact inwaysthatareinconsis-

tent with their intentions and focused on short-term rather than

long-termoutcomes.Thesefindings lendsupport todualprocess

concepts such as the risk as feelings hypothesis and show their

applicability within research on sexual decision making.

An Example of Combining Dual Processes
and Levels with Sex Research

To illustrate the concepts discussed thus far, I will utilize an

example. Consider that Mike has higher self-efficacy for using

condoms than theaverageman.This tendencycanbeconsidered

reflective of general patterns in the way Mike processes sexual

decisions and thus can be thought of as his more global disposi-

tiontowardSystem2processingduringsexualsituations.Researchers

might wish to examine whether Mike’s higher levels of self-

efficacy lead him to a general tendency toward greater condom

use thanothermen. In contrast to this analysis, researchers could

examine the same sexual behavior as it occurs on an event-by-

event basis. In addition toMike having dispositions toward higher

self-efficacy(i.e., trait levels),his levelof self-efficacyfluctuates

fromday-to-day and across the various sexual situations hemay

encounter (i.e., state levels). As such, it is possible to examine

whether Mike’s state fluctuation from his higher-than-average

trait level of self-efficacy at the time the sex occurs is predictive

of whether or not he wears a condom during a given event. For

example,whenMike is feeling less self-efficacy for condomuse

becausehe ishavingsexwithFrank,aguyhereally likes,hemay

decide to skip using them.

Conducting an analysiswhere sexual behavior—which by

definition occurs on an event-level basis—is aggregated to

indicate an individual tendency toward a certain behavior and
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looked at in relation tootherdispositional (i.e., trait) variables

such as self-efficacy and sexual arousal is depicted in Fig. 1.

This aggregated analysis is themost common typeof analysis

in the sexual behavior literature and assumes that Mike’s

higher-than-average level of self-efficacy is associatedwith a

discernable pattern of sexual behavior such as greater condom

use. In contrast, Fig. 2 displays the second scenario described

above, in which data on Mike’s event-level (i.e., state) fluctua-

tion in self-efficacy fromhis average (i.e., trait) level are used to

predict the sexual behavior he engages in during that event.

The ability to combine across these two types of models,

however, may be the most ideal way of analyzing data from

multiple levels. For example,wemight hypothesize thatMike’s

lowerthanusual levelofself-efficacyat thetimeofasexualevent

with Frank leads him to not use a condom that time, but that

because of his higher than average levels of self-efficacy in gen-

eral, this type of situation occurs less often for him. In this case,

we might see a cross-level interaction whereby Mike’s higher

levels of dispositional (i.e., trait) self-efficacy reduce the impact

of his lower situational (i.e., state) self-efficacy within a given

event.

Finally, the inclusion of both systems at both levels can add

further to testing decision making models. For example, con-

sistentwith theriskas feelingshypothesis,wemighthypothesize

that the association between Mike’s higher dispositional-level

(i.e., trait) self-efficacy and condom use is ameliorated during

eventswhenhe ismoresexuallyaroused(i.e., statearousal), such

aswhen he is having sexwith Frank (see Fig. 3). In thisway, the

influence of different variables at different levels can be inte-

grated in a variety ofways to testmodels about the interactionof

System1andSystem2 fromboth dispositional andmomentary/

situational standpoints.

Future Directions

In the previous sections, I have suggested that investigating dual

processes of sexual decision making at both the individual and

situational levels is important because not doing so may inad-

vertently mask, exaggerate, diminish, or even reverse the true

processes underlying the data observed.However, this is not the

only reason for taking suchanapproach.Thisdualprocess, dual-

level perspective also provides unique opportunities for new

discoveries. I have reviewed existing research that points to

prominent cognitive variables for consideration within such a

framework, particularly self-efficacy. An investigation of self-

efficacy alongside affective/automatic processes and as an indi-

vidual trait thatmayfluctuate from situation-to-situation around

this typical trait levelwouldallowfornewquestions tobeanswered.

For example, towhat extentdowecaptureadditionalvariance in

sexual behavior by examining both trait-level averages and sit-

uation-levelvariability inself-efficacy?Similarly, towhatextent

might someof the lackofpredictivepowerbeduenot toa lackof

importance of self-efficacy itself but to a moderator such as

sexual arousal, whichmay diminish its influencewhen high but

allowit tooperate stronglywhen low?Theanswers tosuchques-

tions and others like themwill no doubt bring added clarity and

sophistication to theories that have been the hallmark of HIV

research for decades.

Benefits notwithstanding, this approach has its challenges.

While itmaybe relatively clear how tomeasure individual-level

traits, themeasurement of momentary variables is a developing

area of research. New measurement techniques including daily

Fig. 1 Between-person differences in System 1 (sexual arousal) and

System 2 (self-efficacy) processing during sexual decision making

Fig. 2 Within-person influences of System 1 (sexual arousal) and

System 2 (self-efficacy) processing during sexual decision making

Fig. 3 Cross-level interaction depicting both the main effects of event-

level sexual arousal (System 1) and dispositional self-efficacy (System

2) as well as the risk as feelings hypothesis that System 1 processing

interacts with (i.e., interrupts) System 2 processing
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diaries,ecologicalmomentaryassessment,andambulatoryassess

ment (Bolger&Laurenceau,2013;Mehl&Conner,2012)make

it possible to explore psychological, biological, and behavioral

phenomena in newways like never before. However, thesemeth-

ods provide new complications as well, such as the potential for

greater reactivity toassessments, new issues inhandlingmissing

data, theneedfor increasedbrevityofmeasurement instruments,

andan increasingrelianceontechnologythatmaynotbefeasible

for certain populations, to name a few. Similarly, utilizing the

proposed framework will require advanced statistical analyses

that are beyond the scope of those commonly required within

psychology doctoral training (Aiken, West, & Millsap, 2008),

whichmay require researchers to rely increasingly on statistical

specialists. These newmethods bring with them new questions,

aswell. For example, howcanweuse these techniques to repeat-

edlymeasureautomaticprocesses thathavepreviouslyonlybeen

measured in complicated lab-based tasks? From a public health

perspective, how canwe optimize thesemethods for use in large,

population-based studies and not just smaller convenience sam-

ples?Totrulybenefit fromthesemethodsandthepower theyhave

to offer will require an increasing reliance on interdisciplinary

training and collaboration.

The past several decades of research have had both strengths

and limitations, as I have reviewed throughout this manuscript.

Most importantly, however, they have provided a foundation

uponwhich to build the next generation of sexual decisionmak-

ingmodels. Combining ongoing theoretical advances with new

tools formeasurement and analysis will allow both existing and

new sex researchers to answer questions in ways that have only

begun tobe tested.Trainingmodels for psychologists andothers

interested in sexual decision making should incorporate an

interdisciplinary approach that includes multiple models from

social and clinical to cognitive and neuropsychological disci-

plines. Similarly, teams of researchers are needed that bring

diverseandcomplementarybackgrounds to thescienceofstudy-

ing sexual behavior. More importantly, methodological and

statistical trainingmust continue to advancewith the techniques

in the field, and scientific societies and associations should push

toofferpost-graduate training in these topics thatwill allowindi-

viduals to continue to develop beyond graduate training. This

dual process, dual-level approach is likely one of many ways

toward advancements in the psychology of sexual behavior, and

researchers should continue to examine behavior from all levels

and angles to continue to push the envelope in developing and

testing newmodels of behavior.

Conclusions

Decisions about sexual risk behavior are no doubt compli-

cated, involving the interplay of bodily states such as arousal

(Ariely&Loewenstein, 2006), intimacy (Golub et al., 2011),

and affect (Mustanski, 2007), among others, in addition tomore

traditional cognitive influences, such as a sense of self-efficacy.

Importantly, researcherswoulddowell toexaminedecisionsabout

sexualbehaviorasbeingmadeonanevent-by-eventbasis,and to

take into consideration the substantial situational variation in

sexual behavior by utilizing event-levelmodels (Cooper, 2010).

This approach certainly does not require the abandonment of

previousmodels, but rather allows for an opportunity to expand

upontheminnewandcreativeways.Examiningthecontribution

ofmultiple formsof influenceonbehavior at both the situational

(i.e., state, within-person) and individual (i.e., trait, between-

person) levels has the potential to provide amore complete exam-

ination of sexual decision making that may help push the field

towardgreater predictive power andunderstandingof behavior.

Interdisciplinarycollaborationwillallowfor thedevelopmentof

newmodels, methods, and statistical techniques for investigat-

ingsexualbehavioras theresultofmultipleprocessesatmultiple

levels.
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