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Abstract Hypoactive sexual desire disorder (HSDD) is the

most common sexual problem in women. From an incentive

motivationperspective,HSDDmaybe the resultofaweakasso-

ciation between sexual stimuli and rewarding experiences. As a

consequence, these stimuli may either lose or fail to acquire a

positive meaning, resulting in a limited number of incentives

that have the capacity to elicit a sexual response. According to

current information processing models of sexual arousal, sexual

stimuli automatically activate meanings and if these are not pre-

dominantly positive, processes relevant to the activation of

sexual arousal and desire may be interrupted. Premenopausal

U.S. and Dutch women with acquired HSDD (n = 42) and a

control group of sexually functional women (n = 42) completed

a single target Implicit Association Task and a Picture Associ-

ation Task assessing automatic affective associations with sex-

ual stimuli and a dot detection task measuring attentional capture

by sexual stimuli. Results showed that women with acquired

HSDD displayed less positive (but not more negative) automatic

associations with sexual stimuli than sexually functional women.

Thesamepatternwasfoundforself-reportedaffectivesex-related

associations. Participants were slower to detect targets in the dot

detection task that replaced sexual images, irrespective of sexual

function status. As such, the findings point to the relevance of

affective processing of sexual stimuli in women with HSDD,

and imply that the treatment of HSDD might benefit from a

strongeremphasisonthestrengtheningof theassociationbetween

sexual stimuli and positive meaning and sexual reward.
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Introduction

Low sexual desire is believed to be the most commonly expe-

rienced sexual problem among women, with prevalence rates

varying between 20 and 30% (Laumann, Paik, & Rosen, 1999;

Laumann etal., 2005;Mercer et al., 2003;Simons &Carey,2001).

When low (or absent) sexual desire is persistent or recurrent and

leads to distress or interpersonal problems, it may be diagnosed

as hypoactive sexual desire disorder (HSDD; American Psy-

chiatric Association, 2000). Most clinicians make a distinction

between two main subtypes of HSDD: Acquired and lifelong.

Lifelong HSDD involves women who never have experienced

sexual desire. Acquired HSDD involves those who once did

experience sexual desire. The present investigation focuses on

acquired HSDD. There are currently no empirically validated

treatments for women suffering from HSDD (Ter Kuile, Both,

& van Lankveld, in press). The lack of a generally accepted

theoretical framework for how to best conceptualize sexual

desire together with a complex, not well-understood, interplay of

factors that may facilitate or disrupt women’s desire for sexual

activity is likely to have limited the development of more effec-

tive interventions for HSDD.

Incentive motivation models provide a useful framework for

the conceptualization of sexual desire. According to such mod-

els, sexualarousalanddesire result fromthe interactionbetween
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sexually meaningful stimuli (i.e., incentives) and a responsive

sexual response system (e.g., Agmo, 1999; Both, Everaerd, &

Laan, 2007; Singer & Toates, 1987; Toates, 2009, cf. Levine,

2003). Processing of an actual or imagined sexual stimulus is

hypothesized to automatically result in changes in the brain and

periphery (e.g., genital vasocongestion) that prepare the indi-

vidual for sexual action, and this activation may be defined as

sexual arousal. The awareness of motor preparation, possibly in

conjunction with expectations about possible rewards, may be

conceptualized as sexual desire (Both et al., 2007; Everaerd &

Both, 2001; Laan & Both, 2008). In support of this view, studies

have found high correlations between (problems of) desire and

arousal (e.g.,Rosenetal.,2000;Sanders,Graham,&Milhausen;

2008; Segraves & Segraves, 1991). Thus, in terms of incentive

motivation models, there is no such thing as ‘‘spontaneous’’

desire—although one may not be consciously aware of the cues

that resulted in sexualdesire, and, therefore, experience it as com-

ing about spontaneously (e.g., Both et al., 2007). Indeed, growing

evidence suggest that sexual desire is primarily responsive (e.g.,

Both, Everaerd, & Laan, 2003; Bancroft, Loftus, & Long, 2003;

Cain, Johannes, &Avis, 2003;Carvalheira,Brotto,&Leal,2010;

Everaerd&Laan,1995;Laan&Everaerd,1995;Laan,Everaerd,

van der Velde & Geer, 1995; McCall & Meston, 2006).

Although some stimuli may generate sexual responses and

sexual desire more reflexively—such as touching the genitals—

it is hypothesized that most stimuli become incentives via learn-

ing: when a stimulus has once or repeatedly led to a rewarding

sexual experience, such a stimulus is likely to acquire a positive

sexual meaning, especially if the rewarding sexual experience

involves orgasm (e.g., Both et al., 2008; Both, Laan, & Schultz,

2010;Everaerd&Both,2001;Laan&Everaerd, 1995;Rosen&

Beck, 1988; Toates, 2009). The quantity and quality of incen-

tives thathave theability toactivate thesexualsystemdependon

an individual’s sexual history (e.g., sexual experiences with part-

ners orwith masturbation, sexualmemories), andcan beexpected

to differ from one person to another. In incentive-motivation

terms, hypoactive sexual desire might be caused by a weak asso-

ciation between stimuli and sexually rewarding experiences (e.g.,

due to absence of expected reward, through negative experiences

or both). As a consequence, potentially sexually meaningful stim-

uli will fail to acquire a positive meaning, or will lose it, resulting

in a limited or decreased number of incentives that have the

capacity to elicit sexual responses (Both et al., 2007, 2008).

In support of this view, research has shown that women with

HSDD, as compared to women without sexual problems, expe-

rience fewer cues for sexual desire (McCall & Meston, 2006,

2007), and experience—similar to women with other sexual

dysfunctions—less sexual desire, arousal, and fewer positive

feelingswhenpresentedwithsexual stimuli (e.g., sexual images)

(e.g., Arnow et al., 2009; Conaglen, 2004; Conaglen & Evans,

2006; Vardi et al., 2009). Other studies have found that in indi-

vidualswithsexualdysfunctions, includingwomen withHSDD,

sexual (unsuccessful) situations and activities seem to trigger

negative thoughts rather than lustful, erotic thoughts (e.g., No-

bre & Pinto-Gouveia, 2009; cf. Barlow, 1986) and are associ-

ated with diminished pleasure (Trudel, Aubin, & Matte, 1995).

Together, these findings illustrate that women with HSDD

seem to differ from women without sexual problems in the way

they evaluate or appraise sexual stimuli, at least on a conscious,

or explicit, level, and as established using self-reports. Because

the meaning of sexual stimuli is considered crucial to the expe-

rienceofsexualarousalanddesire (e.g.,Laan&Everaerd,1995;

Rosen &Beck,1988), it is important to gain abetter understanding

of thecognitive-emotionalprocessingofsexual stimuli inwomen

suffering from this condition.

According to the information processing model of sexual

arousal proposed by Janssen, Everaerd, Spiering, and Janssen

(2000),bothautomatic,orunconscious,processesaswellasmore

deliberate, or conscious, processes are involved in the activation

of sexual arousal and desire.1 That is, when a stimulus is encoun-

tered, it isfirst appraisedassexualornonsexualandresponsegen-

eration (i.e., physiological changes in the brain and the body that

prepare for sexual action, such as genital vasocongestion) takes

place when it matches sexual meanings in memory. This process

is thought to rely mainly on automatic or unconscious processes.

In addition, the automatic activation of positive meanings will

increase attentional focus to the sexual content of the stimulus or

situation, which subsequently will result in higher arousal. It is

hypothesized that when this activational process exceeds the

perceptual threshold, sexual arousal is experienced consciously.

Thus, the awareness of physiological responding to sexual stimuli,

along witha positive appraisal of these stimuli,may eventually

result in the occurrence of full-blown genital responses and the

subjectiveexperienceof sexual arousal and desire.Sexuallydys-

functional individuals, in contrast, are thought to appraise sexual

cues less positively or even negatively and, subsequently, more

likely to attend to contextual issues that are non-erotic, including

possible reminders of previously experienced negative conse-

quences of being engaged in a sexual activity. Fewer attentional

resources will then be available for the processing of sexually

arousingstimuli.Thisdistractionfromsexuallyarousingstimuli

might subsequently result in lack of sexual arousal and feelings

ofsexualdesire (Barlow,1986;Janssenetal.,2000;Laan&Janssen,

2007; Sbrocco & Barlow,1996).Thus, in sum, the information

processing model claims that both attentional and affective

processes are involved in the cognitive-emotional processing

of sexual stimuli.

Recently, Prause, Janssen, and Hetrick (2008) investigated to

what extent attention to, and appraisal of, sexual stimuli pre-

dicted individuals’ levelsof sexualdesire inanonclinical sample

of women, who varied in their levels of desire as assessed by the

Sexual Desire Inventory (Spector, Carey, & Steinberg, 1996).

1 Automatic cognitive processes refer to fast and unintentional responses,

whereasdeliberate (orcontrolled)cognitiveprocessesrefer toresponses that

are under intentional control (cf. Moors & De Houwer, 2006).

Arch Sex Behav

123



Women with high levels of sexual desire differed from women

with low levels of desire in the amount of attention captured by

sexual stimuli (as assessed with a dot detection task; Mathews

& MacLeod, 2002), but did not differ in affective responses to

sexual stimuli (as assessed with a startle eyeblink modulation

task; Lang, Bradley, & Cuthbert, 1992). These findings suggest

that, at least in nonclinical samples, attentional processes may

be more relevant than affective processes to a person’s desire

level. However, as women with HSDD have been found to

appraise sexual stimuli less positively than women without

sexualcomplaints(e.g.,Arnowetal.,2009;Conaglen,2004;Cona-

glen & Evans, 2006; Vardi et al., 2009), the relative importance of

attentional versus affective processes in women with sexual

desire problems remains to be examined. Consistent with this,

the aim of the present study was to assess initial affective

responses along with attention capture in women with versus

without HSDD.

So far, research into the affective processing of sexual infor-

mation in women with and without HSDD has largely relied on

the use of explicit measures, including questionnaires, which fail

to tap into more automatic, or involuntary, affective responses to

sexual stimuli. It has been argued that automatic affective asso-

ciations may be best predicted by indirect, or implicit measures,

whereas more conscious experiences may be best predicted by

direct, self-report measures (e.g., Egloff & Schmuckle, 2002;

Huijding&deJong,2006).That is, self-reportmeasuresprovide

the opportunity to reflect on one’s response, while measures

ofautomatic associations leave little opportunity for conscious

reflection on a response (e.g., because participants are urged to

respond as fast as possible to stimuli that are presented in rapid

succession).Participants’responsesonimplicitmeasureswill there-

fore primarily reflect automatically activated associations.2

In the present study, automatic affective associations with

sexual stimuli were assessed using two implicit tasks: a single

target Implicit Association Task (ST-IAT; Bluemke & Friese,

2008; De Liver, Wigboldus, & van der Pligt, 2007; Dotsch &

Wigboldus, 2008; Karpinski, & Steinman, 2006; Wigboldus,

Holland, & van Knippenberg, 2004) and a Picture Association

Task(PAT;van Leeuwen&Macrae, 2004;vanLeeuwenetal.,

2009).Both theST-IATand thePATare reaction timeparadigms

that have been used in other domains. The versions of the two

tasks used here measure to what extent sexual stimuli (i.e., pic-

tures of heterosexual sexual acts) are automatically associated

with positive or negative stimuli (i.e., words with a positive or

negative meaning) by instructing participants to categorize the

stimuli as quickly as possible. The time to select the correct

response to the stimuli is influenced by the match between the

valence of the positive or negative stimuli and the valence of the

sexual stimuli, thereby revealing indirectly the valence of the

sexual stimulus for the participant. If reaction times (RTs) are

shorter when positive stimuli are paired with sexual stimuli than

when negative stimuli are paired with sexual stimuli, this can be

interpreted to mean that there is a relatively strong automatic

positive association with sex. Because of differences in meth-

odology between the ST-IAT and the PAT, the combined use of

these two measures may provide complementary data regarding

automatic sex-related associations in women with acquired

HSDD.

Toinvestigate the levelofattention tosexualstimuli inwomen

with and without HSDD, we used a dot detection task similar to

theoneusedbyPrauseetal. (2008). Ina typicaldotdetection task,

two stimuli are presented simultaneously, one from a category of

stimuli of interest and another from an emotionally neutral cat-

egory. Immediately after these stimuli disappear, a dot appears

where one of the two stimuli was located. Participants are

instructed to indicate as quickly as possible the location of

the dot probe on each trial. Faster reaction times have usually

been explained in terms of an attentional bias for, or failure to

disengage from (Yiend & Mathews, 2001), threatening and/or

unpleasant stimuli. However, attentional biases in the opposite

direction (i.e., prolongation of RTs) have also been documented

in cases where the target stimuli were pleasant (e.g., food stimuli)

to participants (e.g., Johansson, Ghaderi, & Andersson, 2004).

Thus, consistent with one of the interpretations offered by Prause

et al. (2008), longer reaction times in the group of women with

high levels of desire may have been the result of increased atten-

tional engagement or absorption in this group (cf. Tellegen &

Atkinson, 1974). The finding that women with high sexual desire

levelsseemedtopaymoreattentiontosexualstimuliconcurswith

informationprocessingmodelsof sexualarousal (e.g.,Barlow,

1986; Janssen et al., 2000), which propose that the more atten-

tion a person allocates to sexual stimuli, the more easily one will

reach higher levels of sexual arousal.

Our hypotheses were as follows: With respect to attentional

capture by sexual stimuli, we expected that, similar to Prause

etal. (2008),womenwithoutHSDDwould take longer thanwomen

withHSDDtolocatedotsthatreplacesexualimages.Withrespectto

affectiveresponses tosexualstimuli,wehypothesizedthatwomen

with acquired HSDD may previously been able to appraise sexual

stimuli positively given that they once responded with sexual

desire tosexualcues.However, alongwithasupposeddecline in

rewardingsexualexperiences, thestrengthofpositiveautomatic

and deliberate sex-related associations might have been weak-

ened.Basedonthisreasoning,womenwithHSDDwereexpected

to respond slower to positive stimuli paired with sexual stimuli

than women without sexual complaints in both implicit tasks.

Further, we hypothesized that both groups of women would be

slower to respond to negative stimuli paired with sexual stim-

uli than to positive stimuli paired with sexual stimuli. Consistent

2 Note that the constructsmeasuredby implicit measure arenot necessarily

unconscious constructs. Participants may be unaware what the test measures,

but that does not imply that they are also unaware of their evaluations (Fazio

&Olson,2003).Hence, in thepresentcontext, the termautomatic isnotequiv-

alent to the termunconscious,but rathermeans thatanimplicitmeasure leaves

insufficient time for participants to purposefully control their response.
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with prior research (e.g., Arnow et al., 2009; Conaglen, 2004;

Conaglen&Evans,2006;Vardiet al.,2009), self-report (orexplicit)

ratingsofsexualstimuliwerealsohypothesizedtobe lesspositive

in HSDD women, compared to sexually functional women.

Method

Participants

The study was conducted in two research centers, one in the

United States (U.S.) and one in The Netherlands (NL). A total of

20 SF women and 20 HSDD women participated in the study

at the U.S. site, whereas these numberswere22and 22, respec-

tively,fortheNLsite.Atbothsites,womenwere recruited through

newspaperadvertisements, listservs,anduniversity announce-

ments. Readers were informed that the study’s purpose was to

comparedifferentmethods toassesssexualdesire inwomenwith

and without complaints of lack of sexual desire. Potential par-

ticipants were initially screened by telephone for diagnostic

criteria of acquired HSDD, inclusion/exclusion study criteria,

andrelevantmedicalhistory.Studypurposesandprocedureswere

alsoexplained.Apart fromthe implicit taskspresentedhere,ques-

tionnaires, psychophysiological measures, and behavioral indi-

cators were used in this research project to study differences

between women with acquired HSDD and sexually functional

women. Theoutcomes on the othermeasureswill be presented in

separate reports.

All participants were required to meet the following criteria:

(1) aged 18–45 years; (2) premenopausal status; (3) self-identify

as heterosexual or bisexual; (4) in a relationship for at least one

year; (5)usingareliable formofcontraception; (6) ingoodhealth;

(7)nativeDutchorEnglishspeaking,dependingonsite. Inclusion

criteria for the women with HSDD were: (1) meeting the criteria

for HSDD acquired subtype according to the DSM-IV-TR (Amer-

ican Psychiatric Association, 2000) as modified at the International

Consensus Development Conference on Female Sexual Dysfunc-

tion(Bassonetal.,20043); (2)decreasedsexualdesire forat least

6 months; (3) HSDD being the primary sexual problem; (4) a

score between 5 and 16 on the desire domain of theAbbreviated

SexualFunctionQuestionnaire(ASFQ;Williams,Abraham,&Sy-

monds, 2010); (5) personal sexually related distress as indicated

by a score[11 on the Female Sexual Distress Scale-Revised

(FSDS-R; Derogatis, Clayton, Lewis-D’Agostino, Wunderlich,

& Fu, 2008). Sexually functional (SF) women were included if

theymet the followingcriteria: (1)nothavingsexualdesireprob-

lems or any other sexual dysfunctions in the past year; (2) being

sexually active.

Exclusion criteria for both groups of women were: (1) illness

or disease interfering with sexual functioning, including dia-

betes, cancer in the last five years, active depression; (2) using

medications thatmightaffect sexual functioning, includinganti-

depressants and cyproteroneacetate containing oral contracep-

tives; (3) having a partner with medical or sexual problems that

make it impossible for the couple to be sexually active; (4) breast-

feeding orbeingpregnantor the intent to becomepregnantduring

thestudy;(5)a total scoreC20ontheBeckDepressionInventory-

II (BDI-II; Beck, Steer, & Brown, 1996); (6) having undergone a

hysterectomy with oophorectomy; (7) a history of vaginal pro-

cedures, including colposuspension and TVT application (ten-

sion free vaginal tape), that might interfere with vaginal vascu-

larizationand/or innervationofvaginal tissue.Additionalexclu-

sion criteria for women with HSDD were: (1) sexual pain prob-

lems; (2) lifelong low sexual desire.

Following the telephone screening, participants underwent

subsequent testing at the outpatient sexology clinic of the Aca-

demic Medical Center in the Netherlands or at the Bloomington

or Indianapolis campuses of Indiana University in the U.S.

where they were examined to determine further suitability for

the study. Screening consisted of a semi-structured sexual func-

tion interviewbyapsychologist andastandardmedical screening

performed by a research nurse. During medical screening, preg-

nancy tests were taken and blood samples to estimate hormone

levels. Blood pressure and heart rate levels were obtained and

participants were asked about health problems, medical con-

ditions, and medication use. Two HSDD participants at the NL

site were excluded after screening for having a BDI score above

20. Participants received a compensatory fee of $85 USD/€110

for participation in the entire study and their travel expenses

werealso reimbursed.Thestudyprotocolof theU.S.andNLsite

were approved by the Indiana University’s Human Subjects

Committee and by the Medical Ethics Committee of the Aca-

demic Medical Center, respectively.

Sociodemographic data and other group characteristics are

summarizedinTable 1.TheHSDDgroupandSFgroupweresuc-

cessfully matched on age and were comparable in race, educa-

tional level, and income level. Relative to SF women, women in

the HSDD group had relationships of significantly longer dura-

tion and the percentage of HSDD women cohabiting with their

partner was significantly higher. All women, except two, had a

male partner. The two women who had a female partner identi-

fied themselves as bisexual and reported to value depictions of

heterosexual sexual acts as positive. The incidence of unwanted

or forced sexual activity in the past did not differ between groups.

HSDDwomenhadsearchedsignificantlylessfrequentlyforsexual

materials (e.g., images, stories) than SF women, not only during

the past month, but during their entire adult life. Compared to the

3 In1999an internationalclassificationcommitteesponsoredby theAmer-

ican Urological Association Foundation met to deliberate and propose

alternative criteria to sexual dysfunctions experienced by women. With

respect to sexual desire problems a Sexual Interest/Desire Disorder was

proposed, emphasizing that lack of sexual desire prior to engaging in

sexual activity was not symptomatic of a sexual dysfunction if the woman

was able to become sexually excited and experience desire during the

sexual encounter. Instead, this diagnosis was given if there was also a

lack of responsive sexual desire during the sexual interaction or

following sexual arousal.
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SF group, the HSDD group displayed significantly higher levels of

distress related to sexual function as indicated by the FSDS-R.

On the ASFQ, the HSDDgroup reported significantly lower levels

of Desire, Arousal-Lubrication, Arousal-Cognitive, Arousal-Sen-

sation and Orgasm than the SF group. Scores on the Pain subscale

indicated that neither the HSDD nor the SF group reported expe-

riencing pain with intercourse, an exclusion criterion for par-

ticipation in this study. Although characteristics related to sexual

functioning did not differ for the two research sites, there were

significant differences between the U.S. and NL with respect to

education and income levels. In comparison to Dutch partic-

ipants, U.S. participants were more highly educated, but their

income levels were lower.

Measures

Implicit Measures

Single Target Implicit Association Task (ST-IAT). Following

Wigboldus et al.’s (2005) methodology, our ST-IAT was designed

to assess participants’ affective associations with sexual stimuli.

We selected theST-IAT rather than the classic IAT(e.g., Green-

wald, McGhee, & Schwartz, 1998), as the IAT is designed to

assess the strength of affective associations of a target relative

toacontrastcategory(e.g., blackvs.white, ingroupvs.outgroup).

However, in the case of target categories that have no meaningful

contrast (suchas theconceptofsex), theST-IATis theonlyviable

alternativeversion, and, if adapted correctly,has proven tobea

valid alternative (e.g., Bluemke & Friese, 2008).

Participantswereinstructedtoclassifypicturesportrayingsex-

ual acts (i.e., target stimuli) and words representing‘‘positive’’

or‘‘negative’’meanings (i.e., attribute stimuli) to the appropriate

superordinate category (i.e.,‘‘sex,’’‘‘positive,’’‘‘negative’’) as quickly

as possible by pressing only a left or right response key on a

keyboard. These labels used for these categories (sex, positive,

negative) were continuously visible on the computer screen.

TheST-IATconsistedofacombinationofpracticeandexper-

imental blocks (for detailed methodology, see Greenwald et al.,

1998). The experimental blocks consisted of one ‘‘incongru-

ent’’andone‘‘congruent’’blockof trials. In the incongruentblock,

‘‘sex’’and‘‘negative’’weremappedonasinglekeyand‘‘positive’’

on the other,while in the congruent block,‘‘sex’’and‘‘positive’’

were mapped on the same key and‘‘negative’’on the other.

The difference in reaction times between the two experimen-

tal blocks was assumed to reflect whether sex was associated

more strongly with either positive or negative. Faster responses

inthecongruentblock(comparedtotheotherblock)reflectstron-

ger associations between positiveandsex,andfaster responses in

the incongruent block reflect stronger associations between neg-

ative and sex.

The target-attribute combinations that shared response keys

(i.e., block order) and left or right key response requirements

were counterbalanced. Each critical block consisted of 40 trials,

of which responses were divided equally over the two response

keys.

The target category consisted of five exemplar stimuli of sex-

ual imagesfromtheInternationalAffectivePictureSystem(IAPS;

Center for the Study of Emotion and Attention, 1995), with the

following numbers: 4800, 4652, 4658, 4659, and 4672. The attri-

bute categories consisted of 20 generally positive and 20 gener-

ally negative words (Dotsch & Wigboldus, 2008; Dotsch, Wig-

boldus,Langner,&VanKnippenberg,2008), thusreflectingmore

global affective associations with sex. These words were con-

trolled for length and frequency (see Appendix Table 6).

With respect to validity, the ST-IAT’s strength lies in high

effect sizes due to double opposing categories, often leading to

slower reaction times (thecategorizationdecision requireseffort

as there are several possibilities to consider).

PictureAssociationTask(PAT).Thisvalence task,developed

by van Leeuwen and Macrae (2004), is based on the Affective

Priming Task (e.g., Bargh, Chaiken, Govender, & Pratto, 1992;

Fazio,Sanbonmatsu,Powell,&Kardes,1986;Hermans, DeHou-

wer, & Eelen, 1994) where target words are preceded by another

wordor imagethat influencesthecategorisationspeedof thetarget

word. In thePAT,however, targetwordsandimagesappearsimul-

taneously.

In our PAT, participants were presented with positive or neg-

ative words superimposed on either sexual or neutral pictures.

They were instructed to categorize the words as fast as possible

as either positive or negative by pressing one of two computer

keys. Participants were further instructed to focus on the words

that appeared on the screen and not to attend to the background

images as these were of no importance for the task (Jenkins,

Lavie, & Driver, 2003) and the categories to which the pictorial

stimuli belong (sex, neutral) were not explained. Thus, the PAT

captures the unintentional influence of the affective value of the

pictorial background stimuli on task performance. The time to

select the correct response to the words (positive or negative)

was influenced by the match between the valence of the word

andthevalenceof thebackgroundimage(sexorneutral), thereby

revealing indirectly the valence of the picture for the participant.

Thewordcategoriesconsistedof10positivewordsand10neg-

ative words (see Appendix Table 7). Whereas for the ST-IAT

general positive and negative words were selected (e.g., peace,

respect, war, hate), the PAT consisted of positive and negative

words thatwereapplicable to asexual situation, but thatdid not

exclusively refer to sexual experiences (e.g., enjoyable, won-

derful, dirty, disgusting) in order to create a conceptual overlap

between the content of the words and the content triggered by

thesexualpictures.Thesewordswere taken fromapilot study in

the Netherlands in which female participants (N = 20) were

asked to indicate on a 7-point Likert scale for each positive and

negative word how well it described a positive or a negative

sexual situation, respectively (Brauer & Laan, 2008). The selected

words were translated into English and the English words were
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matched on length with the Dutch words. The words appeared

at one of four randomized locations on the picture to avoid

expectation-related responses and to make sure participants

would move their eyes over the image.

The sexual pictures were taken from another study on implicit

associations with sexual stimuli in women with dyspareunia

(Brauer, de Jong, Huijding, Laan, & ter Kuile, 2009). These pic-

tures displayed a variety of sexual acts (e.g., kissing, cunnilin-

gus, fellatio, coitus). Based on each sexual picture, a control pic-

ture was created by scrambling the sexual image, leaving a neu-

tral stimulus. All pictures were standardized to 600 9 480 pixels

and matched for brightness and contrast.

Each stimulus remained on the screen until participants made

a decision or until 3,000 ms had elapsed. After 10 practice trials,

80 experimental trials were presented. Each word was paired

randomly with a sexual picture and a neutral picture, resulting

in four different combinations each presented 20 times: posi-

tive words and sexual images, negative words and sexual ima-

ges, positive words and neutral images, negative words and

neutral images. The order of presentation of the trials was coun-

terbalanced within and response key mappings (i.e., positive/

negative or negative/positive) were counterbalanced across par-

ticipants. The computer recorded the accuracy and latency ofeach

response.

Withrespect tovalidity, thestrengthof thePATis that it isnot

sensitive to a possible interpretation bias due to the need to

attend to the different stimulus categories at the same time, as

is the case in the ST-IAT.

Dot Detection Task. To measure attention capture by sexual

stimuli,weusedashortenedversionof thedotdetection taskused

byPrauseetal. (2008).Participantswerepresentedwithasimul-

taneous presentation of two pictures. The pictorial categories

consisted of sexual and emotionally neutral pictures. The pic-

tures appeared in the right and left positions on the computer

screen for 500 ms. After 500 ms, a dot replaced one of the two

pictures. The dot appeared randomly and equally often where

the right and left images had been presented. Participants were

instructed to indicate as quickly as possible the location of the

dot probe on each trial by pressing one of two computer keys.

There were three types of image combinations: only neutral

images (No sex, 66 pairs), combinations of one sexual image

andoneneutral imagewhere thedotappearedunder theneutral

image (Sex not target, 34 pairs), and combinations with one sex-

ual image and one neutral image where the dot appeared under

the sexual image (Sex target, 34 pairs).

We used the same stimuli as Prause et al. (2008), with neutral

stimuli selected from the IAPS and sexual stimuli selected from

theIAPSandfromastudyconductedbySpiering,Everaerd, and

Elzinga (2002).

The three tasks were programmed in Inquisit (2003). In all

tasks, the accuracy and latency of each response were recorded

and a 500 ms stimulus interval was used. Responses were made

on a standard computer keyboard. The task order was counter-

balanced.

Self-Reported Affective Responses

In order to compare implicit and explicit affective responses to

erotic stimuli, participants were, after the completion of the two

valence tasks (the ST-IAT and PAT) asked to rate the erotic

stimuli on three dimensions. Asa self-report equivalentofboth

implicit measures, participants were first asked to indicate their

general affect experienced in response to each picture on a 7-

pointbidimensionalLikert scale, rangingfrom1(verynegative)

to 7 (very positive).

Toobtainamorecomplete impressionofhowthesexualstim-

uli were appraised, participants had also to assess the degree to

which they were experiencing sexual desire and disgust when

looking at each picture. The response options for the unidimen-

sional item‘‘sexual desire’’ranged from 1 (no desire at all) to

7 (very strong sexual desire). The response options for the unidi-

mensional item‘‘disgusting’’ranged from 1 (not at all disgusting)

to 7 (extremely disgusting).

Questionnaires

Background Health and General Information Questionnaire.

This questionnaire included questions about the participant’s

age, parity, relationship status, general health, and demograph-

ics. Past unwanted/forced sexual experiences were measured

using five questions pertaining to different forms of unwanted/

forced sexual activity. If a participant responded ‘yes’ to at least

one of these questions, this was scored as meeting the criteria for

anunwanted/forcedsexualexperience.Further,participantswere

asked to indicate the frequency with which they had searched for

sexual materials (e.g., photos, erotic film fragments, erotic web-

sites, erotic stories) during the past month and during their entire

adult life, respectively.

Abbreviated Sexual Function Questionnaire (ASFQ). This

abbreviatedversionof theSexualFunctionQuestionnaire (SFQ28;

Quirk et al., 2002) is a 20-item self-report measure consisting of

the following subscales: Desire (6 items; range, 5–31), Arousal-

Lubrication (2 items; range, 2–10), Arousal-Cognitive (2 items;

range, 2–10), Arousal-Sensation (4 items; range, 4–20), Orgasm

(3 items; range, 1–15), and Pain (3 items; range, 2–15). Higher

scores indicatebettersexualfunctioning.Scoressuggesting‘‘nor-

mal’’sexual function are as follows: Desire C23, Arousal-Lubri-

cation C8, Arousal-Cognitive C8, Arousal-Sensation C14, Orgasm

C12, and Pain C12 (Quirk, Haughie, & Symonds, 2005). In

contrast to the fullversion, the abbreviated list doesnot contain

the partner and enjoyment domains so as to focus exclusively

onsexual functioncharacteristics.Theremovalof the twodomains

did not impact the psychometric properties of the SFQ (Wil-

liams et al., 2010).
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Female Sexual Distress Scale-Revised (FSDS-R). The FSDS

(Derogatis, Rosen, Leiblum, Burnett, & Heiman, 2002) is a self-

report instrument to assess sexually related personal distress. In

the revised version of the FSDS-R (Derogatis et al., 2008), one

additional question is included that asks women to rate distress

related to lowsexualdesire, consistentwith itsuse aspartof the

diagnostic criteria for HSDD. Responsecategories vary from0

(never) to 4 (always). The range for the FSDS-R total score is 0–

52. Higher scores indicatemoresexualdistress.The FSDS-Rhas

demonstratedgooddiscriminantvalidity,high test–retest reliabil-

ity, and a high degree of internal consistency in measuring sex-

ually related personal distress in women with HSDD. At a cut-

offscoreof[11, theFSDS-Rdemonstratedsensitivityandspec-

ificity that was equivalent to that reported in the initial version

(Derogatis et al., 2008). Results from a Dutch study sample sup-

portedits reliabilityandpsychometricvalidity(TerKuile,Brauer,

& Laan, 2006).

Procedure

After thestudyproceduresweredescribed indetail to participants

andinformedconsentwasobtained, thesemi-structuredinterview

regarding sexual function and the medical screening were con-

ducted. Next, participants completed the three RT tasks, depend-

ingonthe taskorder towhichtheyhadbeenassigned.These tasks

were presented on acomputer screen in a private lab room. After-

wards, participants were asked to rate the erotic images that were

used in the ST-IAT and PAT.

Data Analysis

For all RT tasks, incorrect responses were excluded from anal-

yses. Inaddition,RTsshorter than300 msor longer than3000 ms

were excluded from analyses. With respect to the ST-IAT data,

we followed Wigboldus et al. (2005) in that we, for each partici-

pant, used the median response latency of the correct responses

to the attribute items in congruent and incongruent blocks. Fol-

lowingthis,medianreactiontimesof the twoexperimentalblocks

were subtracted from one another to obtain a ST-IAT effect (i.e.,

ST-IATeffect=median(Sex/Negative)-median(Sex/Positive)).

Negative ST-IAT effects indicate relatively stronger negative

associationswithsexual stimuli. TheST-IATeffects weresub-

mitted to a 2 (Group: HSDD, SF) 9 2 (Site: U.S., NL) ANOVA.

For the PAT data, median response latencies of the correct

responses were calculated, following Van Leeuwen and Macrae

(2004). To correct for baseline reactions to positive and negative

words, we calculated difference scores by subtracting RTs for

positive words superimposed on sexual pictures from positive

words superimposed on neutral pictures. The same was done for

negative words superimposed on sexual and neutral pictures

(i.e., Sex/? = RT (sex/positive words) - RT (neutral/positive

words)andSex/- =RT(sex/negativewords) -RT(neutral/neg-

ative words. Sex/?\Sex/- = automatic positive associations

with sex). These PAT difference scores were submitted to a 2

(Group: HSDD, SF) 9 2 (Site: U.S., NL) 9 2 (Sex Valence:

Positive, Negative) repeated measures ANOVA.

For the dot detection task, median response latencies of the

correct responses were calculated. Median reaction time data

weresubjected toa2(Group:HSDD,SF) 9 2(Site:U.S.,NL) 9

3 (Pair Type: No sex, Sex target, Sex not target) repeated mea-

sures ANOVA.

Self-reported affective responses (i.e., general valence, disgust,

desire) to the erotic stimuli that were used in the ST-IAT and

the PAT were submitted to 2 (Group: HSDD, SF) 9 2 (Site: U.S.,

NL) MANOVAs, including all three variables.

Forallanalyses, two-tailedtestswereusedwithasetat .05.For

RT data and self-report responses, effect sizes (f) were calculated

as a function of g2 (see Cohen, 1988, p. 284). For the purpose of

interpretation, Cohen considered .10\f\.25 as small, .25\f

\.40 as medium and f[.40 as large.

Results

Implicit Tasks

One participant in the ST-IAT and two participants in the PAT

were outliers and excluded from analyses (Tabachnick & Fidell,

2001).However,dataanalysiswith inclusionof theseparticipants

yieldedsimilarfindings. Inaddition,oneparticipantwith50 inac-

curate responses (37%) on the dot detection task was excluded

from analyses. Furthermore, because the order in which ST-

IAT test blocks and key response assignments were presented

did not influence the findings, we report the analyses using the

pooled data. Similarly, the order in which key response assign-

ments were presented in the PAT did not influence the findings.

Finally, the order in which the three RT tasks were presented did

not influence the main findings. Therefore, we did not include

Order as another between subject factor in the analyses.

Single Target Implicit Association Task (ST-IAT)

ST-IAT effects are shown in Table 2. A 2 (Group) 9 2 (Site)

ANOVA with ST-IAT effects as the dependent variable revealed

a significant main effect of Group, F(1, 79) = 4.75, p\.03, f =

0.25.Aspredicted,ST-IATeffectsweresignificantlylesspositive

forHSDDwomenthanforSFwomen,implyingthatHSDDwomen

displayed weaker positive associations with sexual stimuli com-

pared to SF women.

Picture Association Task (PAT)

RT data are shown in Table 3. A 2 (Group) 9 2 (Site) 9 2 (Sex

Valence) repeated measures ANOVA with RT difference scores

as the dependent variable, revealed a significant main effect

for Sex Valence, F(1, 78) =30.00, p\.0001, f =0.62, as well as

a significant Group 9 Sex Valence interaction, F(1, 78) = 6.64,
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p\.015, f = 0.29. Follow-up tests for this interaction effect indi-

cated that both groups were slower when they had to respond to

negativewordssuperimposedonsexpictures thanwhenpositive

words were superimposed on sex pictures; however, this effect

was stronger in the SF group, F(1, 78) = 32.50, p\.0001, f =

0.65) than in the HSDD group F(1, 78)=4.20, p\.045, f=0.23).

Thesefindings imply that both groupsof womenassociated sex

more with positive than with negative, although the strength of

positive sex-related associations was significantly weaker in the

HSDD group.

Dot Detection Task

RT data are shown in Table 4. The Dot Detection data were sub-

jected to a 2 (Group) 9 2 (Site) 9 3 (Pair Type) mixed-factor

ANOVA.Therewasasignificantmaineffect forPairType,F(2,

158) = 39.97, p\.0001, f = 0.71). Follow-up tests indicated that

reaction times for all pair types differed significantly, mean-

ing that participants were fastest to identify the target during

Nosex trials and slowest to identify the target duringSex target

trials.

Self-Reported Affective Responses to Sexual Stimuli

Single Target Implicit Association Task (ST-IAT)

Table 5 shows the subjective ratings of the sexual stimuli used in

the ST-IAT. A 2 (Group) 9 2 (Site) MANOVA yielded a signif-

icant multivariate main effect for Group, F(3, 77) = 10.18, p\
.0001, f = 0.63. Univariate follow-up tests indicated that the sex-

ual pictures in the ST-IAT elicited significantly less positive

feelings, F(1, 77) = 20.39, p\.0001, f = 0.51, more disgust, F(1,

77)=10.80, p\.0001, f=0.43, and less desire, F(1, 77)=52.67,

p\.0001, f = 0.61, in HSDD women than in SF women.

Table 2 Mean median response latencies (in milliseconds [ms]) to the attribute stimuli during the stIAT test phases as a function of sexual function

status

HSDD SF

U.S. (n = 20) NL (n = 22) Combined (n = 42) U.S. (n = 20) NL (n = 21) Combined (n = 41)

M SEM M SEM M SEM M SEM M SEM M SEM

ST-IAT effect -5.1 17.1 7.2 8.7 1.3 9.3 39.8 9.3 13.1 8.8 26.1 6.6

HSDD hypoactive sexual desire disorder, SF sexually functional, U.S. United States, NL The Netherlands

Note: ST-IAT effect = mean response latency (sex ? negative) - (sex ? positive). Higher ST-IAT effects indicate stronger positive associations with

sex

Table 3 Difference scores for mean median response latencies (in milliseconds [ms]) to negative and positive word stimuli during the PAT test phase

as a function of sexual function status

HSDD SF

U.S. (n = 19) NL (n = 22) Combined (n = 41) U.S. (n = 20) NL (n = 21) Combined (n = 41)

Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM

Negative 44.4 14.8 56.8 16.1 51.1 10.9 100.2 23.5 72.8 20.6 86.2 15.2

Positive 25.4 13.2 20.6 13.3 22.8 9.3 29.9 25.2 -10.1 15.6 9.4 14.8

HSDD hypoactive sexual desire disorder, SF sexually functional, U.S. United States, NL The Netherlands

Table 4 Mean median response latencies (in milliseconds [ms]) to sexual and neutral stimuli during the dot detection task as a function of sexual

function status

HSDD SF

U.S. (n = 20) NL (n = 22) Combined (n = 42) U.S. (n = 20) NL (n = 21) Combined (n = 41)

M SEM M SEM M SEM M SEM M SEM M SEM

Sex target 580.0 4.9 508.4 4.5 544.2 2.3 577.0 4.9 561.8 4.7 569.4 2.4

Sex not target 568.7 4.8 506.7 4.3 537.7 2.3 570.2 4.8 551.0 4.6 560.6 2.3

No sex 536.6 4.4 492.8 4.0 514.7 2.1 544.3 4.4 530.9 4.2 537.6 2.1

HSDD hypoactive sexual desire disorder, SF sexually functional, U.S. United States, NL The Netherlands

Note: Sex target = pairs with one sexual image and one neutral image in which a dot appeared under the sexual image; Sex not target = pairs with one

sexual image and one neutral image in which a dot appeared under the neutral image; No sex = pairs with only neutral images
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Picture Association Task (PAT)

Appendix Table 6shows thesubjective ratings of the sexual stim-

uli used in the PAT. A 2 (Group) 9 2 (Site) MANOVA revealed

significant main effects for Group, F(3, 76) = 9.81, p\.0001,

f = 0.62,andSite,F(3,76) = 4.32,p\.01, f = 0.37,andasignif-

icant Group 9 Site interaction, F(3, 76) = 3.60, p\.02, f = 0.33.

Follow-up tests revealed a main effect for Group for desire rat-

ings, F(1, 78) = 29.78, p\.0001, f = 0.61, indicating that HSDD

participantsexperiencedsignificantly lessdesire in response to

thesexual stimuli than theSFparticipants.Group 9 Site interac-

tion effects were found for general valence ratings, F(1, 78) =

4.86,p\.03, f = 0.25,andfordisgust ratings,F(1,78) = 4.75,p\
.035, f = 0.25. Subsequent univariate tests revealed that ratings of

generalaffectdidnotdifferbetweenHSDDandSFparticipants in

theU.S.,F(1,78) = 1.98, f = 0.16,whereas theseratingsweresig-

nificantlydifferentbetweenHSDDandSFparticipantsintheNeth-

erlands, such that affect tended less toward positive in the HSDD

participants than in theSFparticipantsF(1,78)=21.84,p\.0001,

f = 0.53. The same pattern of findings was found for ratings of

disgust, with HSDD participants in the Netherlands reporting

more disgust than SF participants, F(1, 78) = 20.12, p\.0001,

f = 0.51, but with no group differences in the U.S., F(1, 78) =

1.59, f = 0.14. Furthermore, itwas found thatSFparticipants in

the U.S. and NL did not differ in their ratings of general affect,

F(1, 78)\1, f = 0.0, and ratings of disgust, F(1, 78)\1, f = 0.0,

whereas for the Dutch HSDD participants ratings of general

affect tended less toward positive, F(1, 78) = 9.41, p\.005, f =

0.35, and ratings of disgust were higher, F(1, 78) = 9.53, p\
.005, f = 0.35, than for the HSDD participants in the U.S..

Discussion

This international two-sitestudywasthefirst toassessattentional

responses to and automatic affective associations with sexual

stimuli in physicallyhealthypremenopausalwomenwithacquired

HSDD. Consistent with previous research, our findings showed

that affected women experienced less positive responses to

sexual stimuli than women without sexual problems. However,

as far as we know, our study is the first to show that these differ-

ences were not limited to evaluations at a more deliberate, con-

scious level. Both implicit measures successfully discriminated

between women with and without acquired HSDD. The findings

of the ST-IAT suggest that, in comparison with women without

sexual problems, HSDD women had weaker positive automatic

associations with sexual stimuli, as evidenced by a significantly

less positive ST-IAT effect in women with HSDD relative to SF

women. ThePAT alsodifferentiated between women withand

without HSDD. Although the PAT data undeniably showed that

both groups of women were faster when they had to respond to

positivewordssuperimposedonsexual images inrelationtoneg-

ative words superimposed on sexual images, the strength of

positive associations—again, at an implicit level—was signifi-

cantly weaker in the HSDD group. More specifically, the differ-

ence in RTs between positive/sex and negative/sex was small

(f = 0.23) in HSDD women, whereas it was large in SF women

(f = 0.65). As such, our findings point to weaker positive sex-

related automatic associations in women with HSDD than in

SF women.

In terms of incentive motivation models, it is assumed that

when sexual stimuli are weakly associated with incentive prop-

Table 5 Self-reported affective responses to erotic stimuli used in the ST-IAT and the PAT

Ratings HSDD SF

U.S. (n = 20) NL (n = 22) Combined (n = 42) U.S. (n = 20) NL (n = 22) Combined (n = 42)

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

ST-IAT

General affect 5.6 1.2 4.6 1.0 5.1a 1.2 6.2 1.1 6.2 0.9 6.2b 1.0

Desire 4.5 1.5 3.8 1.3 4.1a 1.5 5.8 1.3 5.6 1.0 5.7b 1.2

Disgust 1.7 1.0 2.6 0.9 2.2a 1.1 1.4 0.6 1.5 0.7 1.5b 0.7

PAT

General affect 5.5a 1.2 4.4b 1.2 4.9 1.2 6.0a 1.1 6.0a 1.0 6.0 1.0

Desire 3.6 1.5 3.6 1.5 3.6a 1.4 5.3 1.6 5.4 1.2 5.3b 1.4

Disgust 2.1a 1.2 3.1b 1.2 2.6 1.3 1.6a 0.9 1.6a 0.9 1.6 0.8

HSDD hypoactive sexual desire disorder, SF sexually functional, U.S. United States, NL The Netherlands

Note: Range for general affect towards sex-related stimuli, 1 (very negative)—7 (very positive). Range for the item desire, 1 (no desire at all)—7 (very

strong sexual desire). Range for the item disgust, 1 (not at all disgusting)—7 (extremely disgusting). Means with different superscripts are statistically

significantly different at p\.05

Arch Sex Behav

123



erties, their ability to elicit sexual arousal and desire will decrease

(Agmo, Turi, Ellingsen, & Kaspersen, 2004; Both et al., 2008,

Toates, 2009). In relation to this, it is worth mentioning here that

the findings of both affective tasks, as expected, did not demonstrate

that (overtly)negativeautomatic sex-related associationswere

involved insymptomaticwomen. In that case,womenwithHSDD

wouldhavebeensignificantlyslower intheirrespondingtopositive

words paired with sexual images than to negative words paired

withsexual imagesinbothtasks.Takentogether, thepresentresults

indicate that women with HSDD are characterized by weaker

positive (and not stronger negative) automatic sex-related asso-

ciationsthanwomenwithoutsuchproblems.Insupportof thegen-

eralizabilityofour results, the samepatternofdataemerged at two

study sites.

The findings of the dot detection task did not support our

hypothesis.WeexpectedthatwomenwithHSDDwouldbefaster

than SF women in detectingdots replacing sexual images. How-

ever, both groups slowed down to a similar degree when dots

replacedsexual images.Thus, the twogroupsdemonstratedequal

levels of attentional (dis)engagement with sexual stimuli. Com-

bined, the findings of the attentional and affective tasks dif-

fered from those of Prause et al. (2008), who found, in a nonclin-

ical sample, differences between low and high desire groups in

attentional but not affective processes, whereas we found the

opposite in a clinical versus a sexually functional group. This

maysuggest thatdifferentmechanismsareatplay inclinicalversus

nonclinical groupsofwomen with low desire. In the absence of

distress, low sexual desire may be associated with a decreased

capacity for sexual stimuli to attract attention, or induce atten-

tional engagement, while those stimuli are not necessarily less

positive (or more negative) than they are for other women. How-

ever, our findings suggest that in women with HSDD, attention for

sexual stimuli is not different from that of sexually functional

women; instead, it is the valence of sexual stimuli that appears

to differ between these women.

Alternatively, methodological differences may have contrib-

uted to the diverging findings of the Prause et al. (2008) and our

study.Assexual (dys)function informationwas not included in

the former study, it is unclear to what extent the high desire group

in that study is comparable to the sexually functional control

group in our study. Given that only two participants out of 75 (of

whom 36 were women) reported strong concerns about any sex-

ual difficulty in Prause et al.’s (2008) study, it seems justified to

infer that their sample of women with low sexual desire most

likely did not meet the criteria for a diagnosis of HSDD. In

addition, differences in measures to assess affective responses

to sexual stimuli (acoustic startle task versus theST-IAT andPAT)

between the two studies could (also) account for the seemingly

opposingpatternsof results.Theseconflictingfindingscall for stud-

ies comparing women with increasing levels of sexual desire

(from high through low to dysfunctional) in their attentional and

affective responses to sexual stimuli.

In order to allow us to compare implicit and more conscious,

orexplicit,affective responses toeroticstimuli,participantswere

asked to rate the erotic stimuli used in the ST-IAT and the PAT.

The findings on the subjective ratings showed that women with

HSDD reported less desire and more disgust, and that their general

affectiveappreciationofsexualstimuliusedintheST-IATwasless

positive than that of women in the SF group. In comparison to SF

women, sexual stimuli in the PAT evoked less desire in HSDD

women in both the U.S. and NL, whereas for the Dutch HSDD

women only, general affect tended tobe less positive and ratings

of disgust were higher. Interestingly, ratings of general affect in

response to the PAT stimuli tended to be more positive and dis-

gustwas lower inU.S. than inDutchwomenwithHSDD.Apos-

sible explanation for this unanticipated finding relates to differ-

ences in complaint characteristics (i.e., sexual function, sexual

distress, complaint duration etc.) between the HSDD groups at

the two sites. However, given that the two groups had compa-

rable scores on sexual function and sexual distress measures,

thisexplanationseemsunlikely.Analternativeexplanation is that

the HSDD women at both sites differed in their familiarity with

sexual materials, such as images and stories. However, our finding

thatHSDDwomendidnotdiffer inhowfrequently theyactively

searched for sexual stimuli, renders this explanation doubtful.

Thus, atpresent, it remainsunclearwhat factorsmayaccount for

these differences. Despite this unpredicted site difference in rat-

ings of the PAT stimuli, the general pattern of self-report ratings

implies that sexual stimuli elicited less positive meanings in women

with HSDD at a more deliberate, conscious level. As such, these

findings correspond with earlier research showing that women

with HSDD (e.g., Arnow et al., 2009; Conaglen, 2004; Conaglen

& Evans, 2006; Vardi et al., 2009) as well as women with other

sexual complaints (e.g., Brauer, Laan, & ter Kuile, 2006; Brauer,

ter Kuile, Janssen, & Laan, 2007; Brauer, de Jong, et al., 2009;

Brauer, terKuile, &Laan,2009;Laan, van Driel, &van Lunsen,

2008;Meston,2006;Morokoff&Heiman,1980)report lesspositive

affect and lower sexual arousal and desire than sexually func-

tional women.

Taken together, the findings from this study suggest that

women with acquired HSDD do not differ from women without

HSDD in their attentional responses to sexual stimuli. Instead,

theyseemtobebettercharacterizedasexperiencingweakerpositive

associations with sexual stimuli than women without HSDD,

both at an automatic and, though with less consistency by site,

at adeliberate level.Assuch, thesefindingswereconsistentwith

information processing models of sexual arousal (e.g., Janssen

et al., 2000) which emphasize that the initiation of responses to

sexual stimuli, including their appraisal in terms of positive or

negative valence, takes place at an automatic or implicit level.

Following this perspective, individuals with sexual dysfunctions,

includingHSDD,appraisesexualcueslesspositively,whichdetracts

from the processing of sexual meanings, or content, of relevant

stimuli, and ultimately may result in reductions in or absence of
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sexualarousalandfeelingsofdesire(Barlow,1986;Janssen,Ever-

aerd,Spiering,&Janssen,2000;Laan&Janssen,2007;Sbrocco

& Barlow, 1996). Although our findings for the dot detection task

indicated that sexual stimuli did not capture less attention in

women with HSDD, perhaps a less positive appraisal of sexual

stimuli may still interfere with attentional processing at later stages

of sexual arousal.

In termsof incentivemotivation models (Agmo,1999; Agmo

etal.,2004;Bothetal.,2007;Everaerd&Laan,1995;Toates,2009),

the present findings suggest that, in physically healthy women

with acquired HSDD, sexual stimuli have lost their associations

with reward, and although this could be the result of a number of

factors (including relationship concerns, lack of sexual skills;

Laan&Both,2008), thischangemightbeassociatedwithareduc-

tioninpositiveaffectiveresponses tosexualstimuli.Sincewomen’s

sexual feelings may especially depend on the meanings activated

bystimulusandstimuluscontext (e.g., awoman’sdegreeof inti-

macyandcompatibilitywithherpartneror thecomfortofherphys-

icalenvironment;Laan&Janssen,2007),ourfindingsmayhave

implications for clinical practice. The results underscore the pos-

sible relevance of developing interventions aimed at strength-

ening the association between sexually rewarding experiences

and stimuli, such that the incentive value of sexual stimuli and

the number of available sexual incentives may increase. Thus,

pharmacological treatments for physically healthy premeno-

pausalwomenwithHSDDmaynotnecessarily succeed in facili-

tating sexual desire as long as there is a lack of sexual incentives

(e.g., Everaerd & Both, 2001; Everaerd & Laan, 2000; Laan &

Both, 2008).

Our study sample of HSDD women consisted of physically

healthywomen.Thedecision toselectgenerallyhealthywomen

for the control group was made as incentive motivation models

assume that there must be an intact sexual system in order to

become activated by adequate sexual stimuli. Therefore we exclu-

ded women with illnesses/diseases and/or medication use that

have been found to negatively impact on sexual function. None-

theless, this sample selection may limit the generalizability of the

present findings. It would be informative to replicate this study

within a more heterogeneous sample of women. Apart from the

above suggestion for future research, there are other suggestions

for further research into theappraisalof sexualstimuli in relation

to (low) sexual desire. First, it would be valuable to investigate

howstrongly implicitmeasures, suchas theST-IATandthePAT,

correlate with change following psychosexual treatment of HSDD

in order to establish the mechanisms of change.

Second, itwouldbe interesting toexplorehowattentionaland

affective processes influence sexual desire and arousal beyond

the initial processing of sexual stimuli. For this, continuous mea-

sures of attention (e.g., using eye-tracking) and affect (e.g., using

startle eye-blink responses; Prause et al., 2008) could be used.

This would allow for a more in-depth exploration of the interac-

tion between affective and attentional processes over time. For

example, itmightbefoundthatalthoughinitial attentional responses

arenotdifferent inHSDDandSFwomen,a lesspositiveappraisal

of sexual stimuli may impact attention at laterprocessing stages.

Third, longitudinalandexperimental studiescouldhelpexam-

inemoredirectly thecausal relationshipsbetweentheappraisalof

sexual stimuli, the quantityand quality (i.e., strength) of sexual

incentives, and the level of sexual desire. At present, it is unclear

whether theabsenceofor reduction inpositivemeanings isacause

or a result of acquired HSDD. As mentioned above, we assume,

based on incentive motivation models of sexual response, that

women withacquiredHSDDoncewereable toappraisesexual

stimuli positively (since they responded with sexual desire to rel-

evantcues in thepast).Perhaps thestrengthofpositivesex-related

associationshasweakenedinthesewomenalongwithadeclinein

rewarding sexual experiences. However, it is also possible that a

lower positive appreciation of sexual stimuli functions as a vul-

nerability factor for the development of HSDD. In relation to this,

another suggestion for future research is to test the specificity of

the present pattern of findings for symptomatic women in com-

parison to women who suffer from lifelong HSDD. In terms of

incentive motivation models, perhaps in women with lifelong

HSDD, a negative appreciation of sexual stimuli may have pre-

cededa lackof sexual incentives as thosewomen may neverhave

had positive rewarding sexual experiences or have encountered

negative sexual experiences. Finally, it might be useful to con-

sider the inclusion of an additional clinical comparison group

without sexualcomplaints (e.g.,women withdepression).This

would allow for testing whether weaker positive automatic asso-

ciations with sexual stimuli are relatively specific to women with

HSDD rather than being common in other clinical groups of

women.

In conclusion, the present study showed that although women

withacquiredHSDDholdweakerpositiveassociationswithsex-

ual stimuli than sexually functional women, these associations

were not overtly negative. As such, treatment approaches may

benefitmore fromthestrengtheningofpositivesex-relatedasso-

ciations than from attempts to reduce possible negative asso-

ciations.
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Appendix

See Tables 6 and 7.

Table 6 ST-IAT stimuli in the‘‘positive’’and‘‘negative’’attribute categories for

the U.S. and NL site

Positive U.S. Positive NL Negative U.S. Negative NL

1 LOVE LIEFDE CANCER KANKER

2 PEACE VREDE WAR OORLOG
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