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Whatt happens when a person is confronted with a sexually competent 
stimulus?? How is stimulus information transformed into particular sorts of 
actions?? In this thesis central activation of the sexual system is investigated 
fromfrom a cognitive perspective. When writing about the "sexual system", I 
meann sexually specific as well as nonspecific circuits within the brain, which 
interactt to produce a sexual response. Using a priming paradigm, I 
investigatedd differential contributions from unconscious versus conscious 
informationn processing. 

Forr a full blown sexual emotion, specific reactions have to be 
activatedd (e.g., genital arousal, a subjective experience of sexual arousal) as 
welll as nonspecific reactions (e.g., heart rate changes, a subjective 
experiencee of tension). The activation of these reactions is mediated by 
physiologicall sensitivity (e.g., androgenic hormones) and environmental 
variables,, such as stimulus context, rules, and opportunities. Also cognitive 
processess figure prominently. Sex can be construed as an emotion (Everaerd, 
1988;; Geer, Lapour, & Jackson, 1993), and emotional reactions depend on 
appraisall of the stimulus, which includes memory, regulatory, and 
attentionall processes interacting with one another. The focus of this thesis is 
onn these cognitive processes. 

Activationn of sexual response may be largely determined by 
unconsciouss cognitive processing. The subjective experience of sexual 
arousall certainly depends on conscious processing, the individual’s 
awarenesss of bodily sensations together with the appraisal of the response as 
sexual.. Yet subjective experience can be seen as contingent on information 
processingg outside of awareness. Sexually competent stimuli may have the 
capacityy of being recognized unconsciously; autonomresponses as well as 
motorr programs may be activated by efferent messages from implicit sexual 
memory. . 

Originn of the research objectives 

Researchh reported of in mis thesis begins where Erick Janssen (1995) 
finishedd his "Provoking penile responses." His primary goal was to 
strengthenn the position of psychological assessment in the diagnosis of male 
erectilee dysfunction. In sexually dysfunctional participants it was attempted 
too provoke responses by reducing the effects of negative controlled 
processing,, and in sexually functional subjects the role of automatic 
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processingg in the activation of genital responses was studied. At the end of 
thee thesis, a cognitive model of sexual arousal was presented in which the 
mainn results were integrated. In the next paragraphs the most relevant 
findingss are summarized. 

Thee principal question in the diagnosis of male erectile disorder is 
whetherr the physiological mechanism is intact (Everaerd, 1993). When the 
initiall interview fails to provide sufficient information about the erectile 
capacityy of the patient, tests may be employed that allow direct observation 
off penile responses. If a sustained response results from these tests, the 
conclusionn follows that the physiological mechanism is most likely intact It 
iss men appropriate to proceed with psychological explorations, and further 
(invasive)) diagnostic assessments can thus be avoided (Janssen, 1995). A 
psychophysiologicall protocol, Waking Erectile Assessment (WEA), was 
evaluatedd (Janssen, Everaerd, Lunsen, & Oerlemans, 1994) that proved to be 
aa viable initial screening procedure. WEA was designed to elicit penile 
responsess by employing visual and tactile stimuli both separate and in 
combination.. To reduce inhibiting effects of performance-related cognitions 
aa distraction task (simple additions) was implemented in the WEA. 
Experimentall studies revealed that neutral distractors decreased sexual 
responsess in functional men, but had no effect or even facilitated sexual 
responsess in sexuallyy functional men (Barlow, 1986). 

Differencess between functional and dysfunctional participants were 
furtherr explored from the perspective of automatic versus controlled 
cognitivee processing. The ease with which functional subjects can become 
sexuallyy aroused suggests a highly automatized response mechanism. In 
dysfunctionall participants, however, it seems that this automatic response 
mechanismm is disrupted by negative cognitive elaboration. This inhibition of 
sexuall responding might occur on a more conscious, controlled cognitive 
levell (e.g., involving sexual worries), or it might also involve an automatized 
mechanismm (Janssen & Everaerd, 1993). The preattentive activation 
paradigmm (Holender, 1986) allows studying automatic processes. In this 
paradigmm affective responses are provoked while conscious processing of 
thee presented stimuli is minimized. 

AA first pilot study (Janssen, Everaerd, Spiering, & Janssen, 2000, 
Experimentt 1) was designed to provide a direct test of the assumption mat 
genitall responses may be activated as a result of automatic processing of a 
sexuall stimulus. A group of sexually functional heterosexual men was 
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presentedd with a series of sexual (target) slides. A neutral (e.g., a picture of a 
plant)) or a sexual (e.g., a nude female model) priming stimulus preceded 
eachh target slide. Exposure duration of half the neutral and sexual primes 
wass set at the participant’s perceptual threshold level and the other half of 
thee primes were set at 20 ms below this threshold. It was expected that, in 
comparisonn with the neutral primes, the presentation of a sexual prime 
wouldd facilitate responses to the sexual target slides. Sexual priming stimuli 
willl activate early components of the genital response, and this activation 
shouldd be reflected in higher initial response levels to the sexual target 
stimuli.. A recognition test, to check the manipulation of subliminal 
presentation,, revealed that some participants were found to be discriminating 
primingg stimuli above chance. Therefore, an explorative grouping factor 
Recognitionn group (high recognizers vs. low recognizers) was created. 

Ass expected, maximum genital responses during the first 5 seconds of 
thee sexual target presentations were different for sexually and neutrally 
primedd target presentations. Surprisingly, the direction of this effect was 
oppositee to the one predicted, that is, genital responses to sexually primed 
targetss were lower than responses to neutrally primed targets. Although main 
andd interaction effects were only marginally significant, this reversed 
primingg effect was found to be significant for the short exposure duration 
andd a "low recognizers" participant group. While these latter findings are 
consistentt with the results of other priming studies (e.g., Murphy & Zajonc, 
1993;; Smith, Spence, & Klein, 1959; see also Bornstein, 1989) 
demonstratingg mat affective priming effects are stronger with lower levels of 
primee exposure, the reversal in the direction of the priming effect was 
unexpected d 

Theree is an explanation for the lower initial responses to the sexually 
primedd targets. Several investigators (e.g., Earls & Marshall, 1982; 
McConaghy,, 1974) have observed that during initial stages of erection the 
peniss undergoes an increase in length, which is associated with a 
simultaneouss decrease in circumference. Recently, Kuban (1997), in a 
comparisonn between volumetric and circumferential measures, found a 
negativee correlation between the two measures for approximately 25% of his 
participants,, and indicated that in many of these cases an initial increase of 
penilee volume coincided with a decrease in penile circumference. 
Unfortunately,, the software used in the Janssen et al. (2000) study set all 
negativee "responses"’ to zero circumference change, thus eliminating the 
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opportunityy for checking this phenomenon in the data. However, the 
findingss of these other studies suggest that the present experiment did yield 
evidencee for early activation of the genital response. If sexual prime 
presentationss indeed activated early components of the genital response, and 
iff this activation was reflected, at least in some subjects, in an initial 
decreasee in penile circumference (resulting in a ’zero’ response in the 
presentt study) a relatively low mean response for the total group of subjects 
iss to be expected. In conclusion, while the interpretation of the direction of 
thee priming effects found in this study is problematic, the finding that penile 
circumferencee was affected by the presentation of sexual primes does 
indicatee that stimuli presented under conditions limiting access to 
consciousnesss are nevertheless capable of activating processes relevant to 
sexuall response. 

InIn view of the uncertainties surrounding the interpretation of these 
findings,findings, a second experiment (Janssen et al, 2000; Experiment 2) was 
designedd in an attempt to tap the effects of automatic processing at an earlier 
stage,, that is, at a central level, using a behavioral measure (decision time). 
Althoughh mis type of measure is clearly inappropriate to probe genital 
activationn effects, it allows for a test of the underlying and necessary 
assumptionn that sexual meaning is processed in a fast, automatic manner. 
Participantss in this experiment were presented with a number of neutral and 
sexuall target stimuli. Their task was to indicate as fast as possible whether 
thee target was neutral or sexual. As in the first experiment, two different 
relationshipss between primes and targets were created. For congruent trials 
thee target was preceded by a related prime (e.g., sexual-sexual), whereas on 
incongruentt trials the target was preceded by an unrelated prime (e.g., 
neutral-sexual).. Based on our assumption that sexual meaning of stimuli can 
bee activated without the need for a high (i.e., conscious) level of processing, 
itit was predicted that response times to sexual targets would be shorter for 
congruentt than for incongruent trials. 

Thee results of this experiment provide evidence for the idea that the 
meaningg of sexual stimuli can be perceived in a fast, automatic manner. For 
aa low-recognition group a significant effect of prime-target relationship was 
found,, indicating that decision times during congruent trials were shorter 
thann decision times during incongruent trials. This effect was significant for 
trialss with sexual targets only. Interestingly, a negative correlation was 
foundd for the sexual trials between the effect of priming and recognition 
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accuracy,, indicating that priming of sexual targets was more successful at 
lowerr levels of stimulus accessibility. In fact, the results for the "high" 
recognitionn group show mat at high levels of recognition the priming effect 
significantlyy reversed. Sexual primes, as compared to neutral primes, 
occasionedd longer decision times to sexual targets in the high recognizers 
group.. No significant correlation was found for trials with neutral targets. 

Ass was noted in interpretations of the results of the first experiment, 
thee finding that priming of sexual stimuli is more successful at lower levels 
off prime exposure is consistent with the results of some earlier affective 
primingg studies (e.g., Murphy & Zajonc, 1993; Smith et al., 1959). For 
example,, Murphy and Zajonc found that very brief presentations of affective 
primess produced significant shifts in participants’ judgments of novel 
stimuli,, but had no effects at exposures allowing conscious identification of 
thee primes. In explaining their results, the authors referred to the model of 
öhman ,, Dimberg, and Esteves (1989) that proposes that affect is processed 
earlyy in the information processing chain, that is, before more complex 
perceptuall stimulus features are encoded. According to Murphy and Zajonc, 
itit follows from this model that at degraded exposure levels stimuli elicit 
affectivee decisions that are unencumbered by other, more complex 
information.. They further propose mat affective stimuli are likely to activate 
moree complex networks of associations with longer exposures. If the 
outcomee of this more elaborate appraisal contradicts or dilutes the primary 
affectivee decision, the two sources of information may nullify each other, 
thuss canceling priming effects. Clearly, the findings of the second 
experimentt of Janssen et al. (2000) support the notion that different 
processess are involved at different levels of stimulus accessibility. 

Iff we apply Murphy and Zajonc’s (1993) interpretation to these 
results,, we still need to explain why the supposedly more elaborate appraisal 
processess nullified, and even reversed, the priming effect. It may be 
speculatedd that the early sexual appraisal of stimuli mainly activates sexual 
associations,, while later appraisal processes may lead to an additional 
activationn of other, apparently more negative (cf. Geer, 1991) and response 
inhibitingg associations. It should be emphasized, however, that in the present 
studyy these "later" appraisal processes took place at some intermediate level 
off stimulus accessibility. Stimulus exposures (about 50 milliseconds) were 
extremelyy small, and similar for the low and high recognition groups. 
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Att the end of his thesis, Janssen (1995) presents a conceptual model 
off sexual arousal, which recently has been published in a slightly adapted 
versionn (Janssen et al, 2000). In this model sexual arousal is considered to be 
thee outcome of a process involving several cognitive actions. Two main 
informationn processing stages are distinguished: an appraisal stage and a 
responsee generation stage (cf. Frijda, 1986; see Figure 1.1). Appraisal, as 
notedd above, refers to the mechanisms that give a stimulus event emotional 
meaning,, and involves processes of encoding and matching of stimuli in 
memory.. Response generation can be conceptualized as an "integrative" 
stage,, integrating meaning with response or motor plans, which may lead to 
subjectivee experience of sexual arousal and genital response. The two stages, 
whichh form the central pathway in this model, mediate between stimuli and 
responsess and are proposed to operate primarily on an automatic or 
preattentivee level. As a third ingredient of the model, controlled or 
attentionall processes, involving higher level regulation processes, both 
affect,, and are affected by, central pathway operations. 

Attentionall Processes 

T 7 7 T T T 

Stimulus--

Nonsexuall meaning 

Appraisal l 
Response e 
Generation n 

Subjective e 
Experience e 

Genital l 
Response e 

Automaticc Processes 

FigureFigure 1.1. An information processing model of sexual arousal (Janssen et 
al.,, 2000). 

Inn what way can we conceptualize the activation of sexual responses 
inn terms of this rudimentary information processing model of sexual 
arousal?? Clearly, the process starts with a relevant stimulus or stimulus 
event.. The stimulus is encoded and matched with memory elements. A 
matchh with sexual elements in memory primes genital responses and this 
(primary)) appraisal triggers attentional processing (cf. Öhman , 1986). When 
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aa stimulus event predominantly provokes sexual meaning in the memory 
system,, attentional processes and the central pathway will operate in 
harmony.. In this situation, attention enhances the processing of sexual 
meaning.. In other words, attention is directed towards task-relevant, sexual 
cuess (cf. Barlow, 1986). Central to our theoretical perspective is the notion 
thatt the central pathway is an automatic one and that, when sexual meaning 
prevails,, this automatic process triggers the attentional system and directs it 
towardss the sexual content of the stimulus event Thus, a sexual stimulus 
mayy be viewed to attract attention to its sexual content in an automatic way 
(cf.. Shiffrin, 1988). As a next step, both the activation of genital responses 
andd the awareness of becoming sexually aroused become part of the stimulus 
eventt and feed-back into the central pathway. This means mat responses 
becomee an object of appraisal themselves. This interactive process may 
eventuallyy lead to the occurrence of full-blown genital and subjective sexual 
responses. . 

Researchh objectives, definitions, and outline of the thesis 

Myy aim in this thesis was to clarify central activation of the sexual 
system.. A first objective was to improve the preattentive priming paradigm 
thatt was introduced by Janssen (1995). Results that were obtained (Janssen 
ett al., 2000) are promising but allow alternative interpretations. A second 
objectivee was to extrapolate the findings to a female population and 
investigatee gender differences with respect to activational mechanisms. A 
thirdd objective was to investigate the clinical applications of this approach. 
AA last objective was to further test, and when necessary modify, our model 
off sexual arousal (Figure 1.1; Janssen et al, 2000). 

Thee chapters of this thesis (2-6) contain reports of experiments 
conductedd in a periodd of approximately 5 years. In this period the literature 
andd our knowledge have developed and consequently different overlapping 
termss are used, that is, automatic, implicit, preattentive, and unconscious. 
Thesee concepts stem from different fields of research and are defined as 
follows. . 

Thee term automatic was introduced for information processing 
mechanismss that require none of the limited attentional capacity (LaBerge & 
Samuels,, 1974; Posner & Snyder, 1975; Schneider & Shiffnn, 1977; Shiffiin 
&& Schneider, 1977). Automatic processes were described as fast, effortless, 
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unintentional,, and operating in parallel, that is, without interfering with 
ongoingg mental activity. In contrast, controlled processes demand attentional 
capacity,, operate sequentially, and are under intentional control. 

Thee concept implicit stems from the field of memory. Long-term 
memoryy is not a unitary entity, but can be subdivided into explicit (or 
declarative)) and implicit (or procedural) memory (Squire, 1992; Tulving & 
Schacter,, 1990). Explicit memory is consciously accessible; implicit 
memoryy is not. 

Preattentive,Preattentive, taken literally, means before attention operates. So-
calledd preattentive search is really a search in which attention is distributed 
widelyy over the whole display rather than narrowly focused and is directed 
seriallyy to one subgroup at a time (Treisman & Gormican, 1988; Treisman & 
Souther,, 1985). Preattentive search can be construed as a filtering of 
informationn so that some features or aspects of an array are "passed through" 
andd others are "filtered out". Preattentive visual search was defined as fast, 
automatic,, and parallel and works on low-level stimulus features with the 
primaryy objective of delineating objects in the spatial surroundings. Focal 
attentionattention is slow, deliberate, and serial and is concerned with more complex 
inferentiall and interpretative processes in identifying the located objects in 
perceptuall awareness (Posner & Snyder, 1975; Shiffrin & Schneider, 1977; 
Schneiderr & Shiffrin, 1977). 

UnconsciousUnconscious processes have two essential features: they are 
inaccessiblee for phenomenal awareness and independent of voluntary control 
(Kihlstrom,, Mulvaney, Tobias, & Tobis, 2000). The essential feature of 
consciousnessconsciousness is awareness; to be conscious is to be aware of things. 
Attentionn is a prerequisite of consciousness. Consciousness refers to those 
thoughts,, memories, sensations, and actions of which one is aware, whereas 
attentionn refers to those processes that modulate neuronal activity (Tassi & 
Muzet,2001). . 

Thee following paragraphs outline the contents of this thesis in greater 
detail.. In Chapter 2 to 5 six experiments are reported, three using subliminal 
primee presentations and three using supraliminal prime presentations. In 
Chapterr 2, unconscious versus conscious activation of the sexual system was 
investigated.. Only men were tested. Sexual slides, targets, were preceded by 
eitherr sexual or neutral prunes. In a cognitive task, participants had to group 
randomlyy presented targets as quickly as possible into sexual and nonsexual 

16 6 



categories.. In a subsequent affective task, participants provided an 
assessmentt of sexual arousal, followed by an evaluation of the target In the 
firstt experiment (i.e., unconscious activation), primes were made 
inaccessiblee to conscious cognitive elaboration. In the second experiment 
(i.e.,, conscious activation) primes were presented at a conscious level. 

Inn Chapter 3, the first experiment (unconscious activation) as reported 
inn Chapter 2 have been replicated, with some modifications, with women as 
participants.. The first experiment of Chapter 3 is a direct replication. In the 
secondd experiment, besides the male-oriented sexual picture set, pictures of 
twoo other sets were presented: female-oriented sexual pictures and baby 
pictures.. Also influence of the menstrual cycle on unconscious activation 
wass examined 

Thee next two chapters are built on the second experiment of Chapter 2 
(consciouss activation). In Chapter 4 the effects of conscious appraisal of 
sexuallyy romantic versus sexually explicit stimuli were investigated. Male 
andd female participants were presented with the cognitive and affective task. 
Thee affective task was hypothesized to result in differential access to 
memory,, where assessments of sexual arousal are influenced mainly by 
implicitt memory, and where evaluations are influenced mainly by explicit 
memory.. In Chapter 5 two manipulations were added to the cognitive task to 
investigatee underlying information processing mechanisms. Firstly, varying 
thee instructions influenced the appraisal process. Secondly, primes with 
nonsexuall emotional content were added to test specificity. 

Chapterr 6 is the last empirical chapter. The two topics are: (1) patient 
studyy and other clinical research, and (2) directions for future research. 

Chapterr 7 is a theoretical integration of unconscious cognitive 
processess that set up sexual responding. Three hypotheses were discussed. 
(1)) Sexual features are subject of a preattentive search. (2) Sexually 
competentt stimuli activate motor output by a match with implicit memory. 
(3)) Hot and cold cognitions are postulated as unconscious products of bodily 
feedbackk and explicit memories. Attentional amplification of these 
cognitionss results in conscious experience of sexual feelings and sexual 
thoughts. . 

Chapterr 8 presents the general discussion of this thesis. Alternative 
explanationss and the outcome of the research objectives are considered. 
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Thiss thesis comprises several articles (Chapter 2 to 6). Since these 
articless are self-containing, the text of some of the chapters shows some 
overlap. . 

18 8 



Chapterr 2 

Primingg the Sexual System: 
Implicitt versus Explicit 
Activation n 
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WeWe investigated implicit versus explicit activation of the sexual system using 
aa priming paradigm in which sexual slides were preceded by either sexual 
oror neutral primes. In the first experiment, primes were made inaccessible to 
consciousconscious cognitive elaboration. Identification of sexual targets was 
facilitatedfacilitated by sexual primes, indicating that sexual representations in 
memorymemory can be activated automatically. In the second experiment, in which 
primesprimes were presented at a conscious level, identification of sexual targets 
waswas decelerated by sexual primes. Primes elicited subjective sexual arousal 
inin Experiment 2 only, demonstrating that the activation of subjective 
experienceexperience requires conscious cognitive elaboration. With the addition of a 
sexuallysexually specific physiological measure, to be constructed to measure initial 
genitalgenital responses, this paradigm may help elucidate activational 
mechanismsmechanisms of sexual response. 

Thee authors thank Ellen Laan, Hans Phaf, and an anonymous reviewer for 
theirr helpful comments. 
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Introduction n 

Thee development of a full-blown emotional response can be 
understoodd as the result of two independent processes (LeDoux, 19%, 
2000).. The core of the emotional system involves a mechanism for 
computingg the affective significance of stimuli (cf. Zajonc, 1984). This 
mechanismm operates automatically, outside of conscious awareness, and 
dependss on implicit memory. Studies have found that autonomic responses 
cann be directly activated through this mechanism and these responses are 
partt of the precursers for the conscious emotional experience. Subjective 
experiencee is the outcome of the second process, involving the conscious 
elaborationn of emotional information, and is dependent on explicit or 
declarativee memory. 

Empiricall support for this model stems mostly from negative 
emotions,, in particular fear (e.g., Bechera et al., 1995; LeDoux, 1996; 
Morris,, Ohman, & Dolan, 1998). However, there is growing evidence mat 
thesee pathways are also relevant to positive emotions (e.g., Adolphs, Tranel, 
&& Damask), 1998; Hamarm, Ely, Grafton, & Kilts, 1999; Morris et al, 1996; 
Whalenn et al., 1998). Sex can be thought of as among the emotions 
(Everaerd,, 1988; Geer et al., 1993), and the sexual emotions can be taken as 
prototypicall in the domain of positive emotions. The studies presented in 
thisthis chapter are an attempt to investigate the contribution of implicit versus 
explicitt central activation of sexual response. 

Eroticc situations may elicit a great variety of emotional responses. In 
additionn to sexual excitement, other emotions can be experienced: for 
example,, those connected with a tendency to approach the partner, desires, 
andd expectations (Janssen & Everaerd, 1993). We do not know to what 
degreee a preference for sexual stimuli is determined at birth; what we do 
knoww is that we are born with a sensitivity to what we call sexual stimuli. 
Thiss sensitivity develops and becomes prominent around puberty and, 
althoughh attenuated, remains manifest into old age (Everaerd, Laan, & 
Spiering,, 2000). 

Sexuall arousal is activated in response to a relevant stimulus. In the 
productionn of a sexual response, stimuli that are ascribed sexual meaning by 
thee brain are transformed into specific efferent messages. Relevant stimuli 
activatee approach behavior, that is, they may function as an incentive 
(Agmo,, 1999; Everaerd et al., 2001). The subjective experience of sexual 
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arousall ultimately depends on the individual’s awareness and definition of 
thee response as sexual (Everaerd, 1993). The physiological component of 
sexuall response, however, seems connected with implicit memory and can 
bee activated automatically (Bancroft, 1989; Everaerd, Laan, & Spiering, 
2000;; Geer et al., 1993; Janssen & Everaerd, 1993). 

Thiss theoretical view is supported by a number of phenomena, 
includingg a frequently observed discordance between subjective and 
physiologicall sexual response. Genital response can occur without a 
concurrentt subjective sexual experience. This can be interpreted to involve 
ann automatic activation of physiological responses with a concomitant 
consciouss appraisal of the stimulus or stimulus situation as nonsexual 
(Everaerdd & Laan, 1994; Janssen & Everaerd, 1993). An extreme example 
off response discordance can be found in studies with hypogonadal men. 
Becausee of low androgen (testosterone) levels, sexual appetite in these men 
iss absent. Erections in response to erotic films, however, are largely intact 
(Bancroft,, 1989, 1995). This suggests a strong link between visual sexual 
stimulii and genital responses that does not depend on the presence of sexual 
desire. . 

Janssenn et al. (2000) first proposed a conceptual model in which 
sexuall arousal is viewed as dependent on the interaction between automatic 
andd attentional processes. In this model, different levels of cognitive 
processingg can differentially affect subjective and physiological components 
off sexual arousal: Physiological sexual arousal can be activated 
automatically,, after which strategic or attentional processes may lead to the 
subjectivee experience of sexual arousal. To test this model, Janssen et al. 
(2000)) conducted two studies using a priming paradigm. 

Primingg involves a change in the ability to identify a stimulus as a 
consequencee of a prior encounter with a related stimulus. This type of 
paradigmm can be used to study the independent contributions of implicit and 
explicitt processes (Schacter & Badgaiyan, 2001; Schacter & Buckner, 
1998).. An accepted operational definition of implicit processes is evidence 
forr indirect effects of a stimulus in the absence of direct effects (e.g., 
Greenwald,, Klinger, & Schuh, 1995): in other words, when priming stimuli 
producee a response without being consciously elaborated. In the studies of 
Janssenn et al. (2000), sexual stimuli were presented subliminally. Pictures 
(insteadd of words) were used because they might produce stronger 
connectionss with sexual memory (Can, McCaulley, Sperber, & Parmelee, 
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1982;; De Houwer & Hermans, 1994; but for the contrary see Van Den Hout, 
Dee Jong, & Kindt, 2000). 

Thee hypothesis of the first study of Janssen et al. (2000) was 
straightforward:: Can subliminally presented sexual slides activate genital 
responsess in men? Subliminally presented sexual or neutral pictures (i.e., 
primes)) preceded consciously perceived sexual pictures (i.e., targets). 
Genitall responses were evaluated by measuring penile circumference 
changes.. Although the researchers found a small effect, it was difficult to 
interprett because erectile responses to sexually primed targets were smaller 
thann responses to neutrally primed targets. Therefore, in a second study they 
decidedd to test a related hypothesis: Can subliminally presented sexual slides 
activatee sexual meaning in memory? 

Inn this study, Janssen et al. (2000) chose decision time as the 
behaviorall measure and asked participants to categorize sexual and neutral 
targetss as quickly as possible. Subliminally presented sexual or neutral 
primess preceded the targets. Results showed that categorization of sexual 
picturess was facilitated by sexual primes. This can be interpreted as evidence 
forr the implicit activation of sexual memory. However, interpretation of the 
resultss was hindered because a postexperimental recognition test revealed 
thatt some participants had consciously perceived some of the primes. 

Thee goal of the studies presented here is to further improve our 
understandingg of the role of implicit and explicit processes in the activation 
off sexual meaning. To that end, we included a subjective measure of sexual 
arousall in the design. When processing of sexual information is implicit and 
doess not activate declarative memory, subjective arousal should not be 
elicited.. In addition, we made three substantial changes regarding the 
operationalisationn of subliminal presentation of primes. First, Janssen et al. 
(2000)) established individually subjective perceptual thresholds (Cheesman 
&& Merikle, 1984, 1986). They did not include sexual pictures in this 
proceduree because it was believed that participants might be reluctant to 
verbalizee what they saw when confronted with degraded sexual stimuli. 
However,, as emotional stimuli may have a lower threshold compared to 
neutrall stimuli (e.g., Murphy & Zajonc, 1993), we did include emotional 
stimulii in the threshold determination task in the present study. Second, 
primee presentation time was reduced to 80% of the participants’ threshold. 
Third,, in the Janssen et al. (2000) study, one prime presentation consisted of 
fivee repeated exposures of the prime using a forward and backward making 
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proceduree (cf. De Groot & Nas, 1991; Foster & Davis, 1984). Since there 
weree four exposures of a mask for 500 ms in between the prime exposures, 
stimuluss onset asynchrony (SOA) was over 2,000 ms. Since controlled 
processess are assumed to start 300 ms after stimulus presentation, this could 
bee too long (Fazio, Sanbonmatsu, Powell, & Kardens, 1986; Hermans, De 
Houwer,, & Eelen, 1994; Posner & Snyder, 1975; Neely, 1977). In the 
currentt study primes were presented only once in each trial, thus 
substantionallyy reducing SOAs. 

InIn this study, as in Janssen et al. (2000), only men were tested to 
maximizee priming effects. Men as compared to women have been found to 
bee more easily aroused by visual stimuli (Geer et al, 1993). Also, emotional 
responsess to sexual stimuli are more blended in women than in men 
(Everaerd,, Laan, Both, & Van Der Velde, 2000). 

Experimentt 1 

Thee purpose of this experiment was to test the hypothesis that sexual 
meaningg can be activated implicitly. Participants were asked to respond to 
consciouslyy perceived sexual and neutral targets mat were preceded by 
subliminallyy presented sexual and neutral primes. The experiment consisted 
off two series of trials, Series 1 and Series 2. In the first series, we assessed 
whetherr sexual primes can activate implicit sexual memory and mus 
facilitatee the recognition of sexual targets. In the second series, we tested 
whetherr sexual primes, when rendered inaccessible to conscious awareness, 
willl fail to elicit subjective sexual arousal. 

Method Method 

Participants Participants 
Thirtyy male university students (M = 24.8 years, SD = 5.6) 

participatedd in this study. As only heterosexual stimulus materials were 
used,, only heterosexual men were recruited. All participants had normal or 
corrected-to-normall vision. All completed written informed consent prior to 
participation,, and were offered course credits for collaboration. 

Afterr the experiment was finished the participants were asked to 
completee the Questionnaire for Screening Sexual Dysfunctions (Vroege, 
1994).. This was done to enable the selection of participants for a related 
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studyy with patients. All participants reported being sexually active and 
relativelyy satisfied with their current sexual life (M - 3.6, SD = 1.1, on a 5-
pointt scale from highly dissatisfied to highly satisfied). All participants had 
seenn erotic pictures prior to participation. 

SettingSetting and Apparatus 
Thee experiment was conducted in two adjacent rooms. As in Janssen 

ett al (2000), participants were seated at a table facing a backlit milk colored 
projectionn screen. The size of the projected images was 13 cm x 26 cm. 
Viewingg distance was approximately 130 cm, resulting in a 6°  horizontal 
andd 11°  vertical visual angle. For the registration of responses, three button 
boxess were placed in front of the participant The first button box was placed 
inn the middle of the table. This box had seven buttons and was used to 
measuree subjective responses on a 7-point scale. Two boxes with one button 
eachh were used to measure decision times. They were placed on the left and 
rightt side of the table. One was labeled with the word sex, the other with the 
wordd plant. The positions (left or right) of these buttons were randomized 
acrosss participants. 

Thee experimenter and all technical equipment needed for slide 
presentationss and data collection were stationed in the other room. The 
experimenterr communicated with the participant using an intercom system. 
Threee Kodak slide projectors, each outfitted with a Displaytech ferroelectric 
liquidd crystal shutter, were used to project the images on the screen. We used 
aa Bull Z433D microcomputer to control the slide carousels as well as the 
sequencingg and timing of the shutters. 

MaterialsMaterials and Design 
Thee neutral or plant slides depicted flowers, plants, and bushes. Slides 

withh sexual content were made of photographs taken from erotic magazines. 
Wee created two subsets of sexual stimuli, named explicit and models. Slides 
inn 1he explicit subset portrayed heterosexual couples engaging in oral sex or 
sexuall intercourse. Slides in the models subset depicted nude or nearlyy nude 
women,, looking into the camera. To ensure that these slides were 
comparablee in arousal value, and to enable us to attribute small differences 
inn subjective arousal to the different primecategories, we conducted a pilot 
studyy in which 23 men rated an initial set of 80 slides. The question "To 
whatt degree did you find the last slide sexually arousing?" could be 
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answeredd on a 7-point scale, varying from not at all to extremely. We 
selectedd 20 slides with a mean of 2.9 (SD = 1.2) to form the models subset. 
Thee slides with the models were used as targets in Series 2, in which 
participantss rated their subjective sexual arousal and the arousability of the 
slides.. To avoid having the effect of the targets overrule the effect of the 
primes,, no explicit slides were used as targets in this series. 

Alll pictures were carefully selected to match on stimulus dimensions 
suchh as complexity, contrast, and luminance. For example, the number of 
mainn elements of a picture was not allowed to exceed two, excessively dark 
orr light pictures were omitted, and an attempt was made to arrive at a broad 
rangee of colors for all sets. The luminances of the two sets of stimuli 
measuredd during projection were comparable in range: 0.25 to 0.35 lx for the 
sexuall slides, 0.20 to 0.35 lx for the plant slides. 

Eachh of the two stimulus series consisted of 40 trials. In each trial a 
consciouslyy perceived sex or plant target was preceded by a subliminally 
presentedd sex or plant prime. In the first series, decision time was the 
dependentt variable. We asked participants to categorize the targets as 
quicklyy as possible by pushing either the sex or plant button We measured 
decisionn time from onset of the target to the pressing of a button. In the 
secondd series, the variable of interest was subjective sexual arousal. Each 
targett was followed by two questions. The first asked participants to indicate 
howw sexually aroused they felt ("To what degree do you feel sexually 
arousedd at this moment?"). Participants could press one of the seven buttons, 
reflectingg a 7-point scale with not at all and extremely as its anchors. As we 
generallyy expected low levels of sexual arousal, and as the possibility of 
carry-overr effects existed (i.e., participants still experiencing arousal from a 
previouss slideX a second, more indirect and evaluative assessment of sexual 
arousall was added. This involved a rating of the arousal value of the slide 
andd required participants, using the same 7-point scale, to answer the 
questionn "To what degree did you find the last slide sexually arousing?" 

Inn addition to the sex and plant slides we used four other slides. First, 
aa black fixation dot signaled the start of each trial. Second, before each 
primee presentation, we presented a mask. The mask was constructed by 
arrangingg pieces of photographs of neutral objects (e.g., trees, musical 
instruments)) and parts of the human body (e.g., hands, ears) in random 
orientations.. We carefully chose the size and shape of these pieces, 
approximatelyy 60 in number, to prevent recognition of any of the objects 
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presentedd The mask was comparable with sex and plant slides in contrast, 
color,, and luminance (0.35 lx). Finally, the two questions following the 
targetss in Series 2 were also presented on slides. 

Experimentall trials proceeded as follows (see Figure 2.1). First, we 
presentedd the fixation dot for 1,000 ms. Then, alter a delay of 1,000 ms, we 
presentedd the mask for 500 ms, directly followed by the prime. We 
determinedd prime exposure duration with an identification threshold 
proceduree (cf. Cheesman & Merikle, 1984,1986). Backward masking of the 
primee (Holender, 1986) was accomplished by immediately presenting the 
targett (cf. Murphy & Zajonc, 1993). Since there was no pause between 
primee and target, the SOA was equal to the prime presentation time. In 
Seriess 1, we ended target presentations as soon as the participant pressed a 
button.. In Series 2, we presented targets for 1,000 ms, followed by the slide 
withwith the first question. After the participant responded, we presented the 
secondd question. 

Triall in SeriMl: 

mask k prime e target t 

1000mss 1000ms 500 mi * 1 3 m s 

Triall in Series 2: 

mask k prima a target t question n 
1 1 

question n 
2 2 

1000mss 1000ms 500ms s 1000ms 

** Slide duration dependent on participants response 

FigureFigure 2.1. Proceedings of experimental trials. Duration of the target in 
Seriess 1 and the questions in Series 2 is dependent on participant’s response. 
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Thee experimental design of the study was a 2 (Prime: sex, plant) X 2 
(Targett sex, plant) within-subjects factorial. Randomization of conditions 
wass limited for both methodological and technical reasons. We created one 
sequencee mat consisted of SO trials. This sequence was randomly determined 
withh one restriction: within each block of 20 trials, the four conditions were 
equallyy represented (i.e., each block contained five trials of each of four 
conditions:: sex-sex, sex-plant, plant-sex, plant-plant). We created a mirror of 
thiss sequence by changing prime content so that whenever a target was 
precededd by a sexual prime in the original sequence, it would be preceded by 
aa plant prime in the mirror sequence, and vice versa. These two sequences 
weree randomly distributed among the participants. 

Regardingg randomization of slides (i.e., the specific slides that fill in 
thee conditions), we used a random selection of 40 out of a total of 80 plant 
slidess as primes; the other 40 were used as targets. We used 20 of the 60 
explicitt sexual slides as targets in Series 1; the other 40 were used as primes 
(200 in Series 1, 20 in Series 2). We selected the set of 20 models slides to 
functionn as targets in Series 2. We made one random sequence of the targets 
usedd for all participants; the sequence of the primes was randomized afresh 
forr each participant 

Procedure Procedure 
Thee experiment which took about 75 minutes to complete, consisted 

off five phases total: (a) adaptation, (b) threshold determination, (c) Series 1: 
measurementt of decision times, (d) Series 2: measurement of subjective 
sexuall arousal, and (e) a forced-choice recognition test (see Table 2.1). At 
thee end of the experimental session, we asked participants to complete the 
Questionnairee for Screening Sexual Dysfunctions (Vroege, 1994). We also 
conductedd an exit interview and provided participants with information 
aboutt the theoretical background of the study. 

PhasePhase 1: adaptation. The adaptation phase was included to permit 
habituationn to room illumination level and to the light emitted by the slide 
presentations,, and to familiarize participants with the slide presentation 
procedure.. We informed participants about the experimental procedures in 
thee dimly lit experimental room. After this, the experimenter went to the 
adjacentt room and from that moment on all communication took place via 
thee intercom system. As part of the adaptation phase, participants were 
presentedd with 15 slides (including both sex and plant slides), each lasting 
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300 seconds. They were instructed to simply watch the slides and were told 
thatt later in the experiment some questions might be asked about the slides. 

Tablee 2.1 Experimental Design of Study 1 

< MM J 111 >’ b 1 f c | , T . imt l i * fil l IF� I ftMn^U 

T i ** *M«Mfc*tdMn WkatitaafcdMrt k i t t M » d « > p t a ( l )H*WMW*nyi«t DiJyni 
*4tff g ) h * t J M i !? M M ? 

ttaittai Sand* Mmjufct, X n t a M , HnMafct, t a - p a 

** ta-tmftimt. KZ - opfeil On�) , p k * . 
,, phM Mi.in»Mi(Mrt««i), pbrt-

PhasePhase 2: threshold determination. The longest stimulus (or prime) 
durationn at which a participant was not able to correctly identify or guess the 
contentt of slides was considered to be his perceptual threshold (cf. 
Cheesmann & Merikle, 1984, 1986; Kihlstrom, Barnhardt, & Tataryn, 1992). 
Inn addition to sex and plant slides, we used stimuli with other affective (e.g., 
snakes,, babies) or neutral (e.g., houses, utensils) content (selected from the 
Internationall Affective Picture System; Lang, Bradley, & Cuthbert, 1995). 
Wee took care to meet the same criteria of complexity, contrast, and 
luminancee that were met by the sex and plant slides. 

Thee sequence of events for a trial in the threshold determination 
proceduree differed in one aspect from an experimental trial: The presentation 
off the target was now replaced by a second presentation of the mask. After 
eachh trial, we asked participants to report anything they saw on the slide 
betweenn the repeated presentations of the mask. When the participant 
reportedd having seen nothing, he was encouraged to try to report on any 
irrelevantt feature of the stimulus that he might have perceived (e.g., shapes, 
colors).. We classified a stimulus as identified when the participant correctly 
mentionedd relevant features of the stimulus. We classified a stimulus as not 
identifiedd when the participant failed to give any verbal description of the 
stimuluss or when a description was erroneous beyond doubt 
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Wee determined identification thresholds with a combination of the 
descendingg (Marcel, 1983) and ascending (e.g., Carr et aL, 1982) method of 
limitss (cf. Janssen et al., 2000). In the first trial, we set the SOA to 100 ms. If 
thee participant correctly identified the stimulus, the SOA of the next trial 
wass decreased by 10 ms. This was repeated until the participant failed to 
identifyy a stimulus for the first time. After this procedure, we held exposure 
durationn constant for the next presentation. If the participant identified the 
stimuluss correctly, the SOA in the next trial was again decreased by 10 ms. 
Iff the participant failed to identify the stimulus, we held exposure duration 
constantt This procedure was repeated until the participant failed to identify 
fivee stimuli at the same duration in succession. Then we increased the SOA 
byy 5 ms. If the participant failed to identify five stimuli at this duration in 
succession,, this SOA was considered to be his personal threshold. If, 
however,, the participant did identify a stimulus at this SOA, his personal 
thresholdd estimate equaled the exposure duration of the previous block of 
trialss (i.e., 5 ms lower). The SOA in the experimental series was set on 80% 
off the personal threshold. 

PhasePhase 3: Series 1, measurement of decision times. We explained to 
participantss that in this phase only sex and plant slides would be presented, 
andd that they would be preceded by the fixation dot and the presentation of 
"thee slide with the fragments of photographs" (i.e., the mask). We asked 
participantss to decide in each trial whether the target was a sex or plant slide 
andd to press the corresponding button with their right or left forefingers. 
Theyy were instructed to respond as quickly and accurately as possible. 
Duringg a block of 12 practice trials, participants became familiar with the 
task.. After these trials, they were told that the 40 experimental trials would 
begin. . 

PhasePhase 4: Series 2, measurement of subjective sexual arousal. After a 
5-minutee resting period during which participants listened to music, we 
presentedd a new block of trials. We informed participants that they would be 
exposedd to a similar series of trials. However, this time we asked them to 
answerr the two sexual arousal questions after each slide presentation. They 
couldd give answers by pushing one of the seven buttons on the box in front 
off them. In addition, we explained that reaction times would not be 
measuredd during this series. Six practice trials preceded the block of 40 
experimentall trials. 
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PhasePhase 5: forced-choice recognition test. Immediately following the 
lastt experimental phase, we started a forced-choice recognition test. We 
presentedd a selection of 20 primes again, randomly intermixed with 20 
dislractorr stimuli. We randomly selected five sex and five plant prime slides 
fromm Series 1 and five sex and five plant primes from Series 2. The 
distractorr stimuli consisted of 10 sex and 10 plant slides that were matched 
forr content, composition, and luminance. To minimize response biases, we 
addedd 20 slides (fillers) mat participants had consciously perceived earlier in 
thee study, during the adaptation phase and the practice and experimental 
trials.. For each slide, participants were asked whether or not they believed 
theyy had seen it before. After the participant responded, he was shown the 
nextt slide. 

Results Results 

Onee participant was excluded from analyses because his decision 
timess were extremely long (M = 1,577 ms; SD = 479) compared to a mean 
decisionn time of 417 ms (SD = 79) for the other participants. 

ThresholdThreshold Determination and Recognition Test 
Identificationn thresholds ranged from 10 to 25 ms with a mean of 13 

mss (SD = 4). The mean SOA in the experimental series was 10 ms (SD - 3). 
Inn the exit interview, none of the participants reported having seen 
presentationss of a slide between mask and target in the experimental series. 

Wee determined accuracy of the old-new decisions obtained during the 
recognitionn task by calculating hit rates (true positive rates), false alarm rates 
(falsee positive ratesX and predictive values positive and negative (Janssen et 
al.,, 2000; Weinstein & Fineberg, 1980). Hit and false alarm rates provide 
informationn about accuracy in terms of detection, the proportion of stimuli 
thatt is correctly or incorrectly identified as prime. Predictive values positive 
andd negative provide information about accuracy in terms of discrimination, 
thee proportion of "seen before" and "not seen before" responses that 
correspondss to primes and distractors. Predictive values positive were 
calculatedd as the number of times a subject decided "seen before" given that 
thee stimulus was a prime. This value reflects the probability of a correct 
responsee when participants indicate they have seen a slide before. Predictive 
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valuess negative were calculated as the proportion of correct decisions given 
thee response "not seen before." 

Thee mean hit rate for the fillers (i.e., slides that were presented before 
att a conscious level) was .73 (SD = 0.09). Table 2.2 shows the hit rates, false 
alarmm rates, and predictive values positive and negative for the priming 
stimuli.. The relatively low hit rates indicate that the participants were not 
accuratee in detecting priming stimuli. False alarm rates were also low, 
suggestingg that the participants accurately detected distractors. The 
combinedd results indicate that the decision "not seen before" prevailed 
regardlesss of the true nature of the presented stimuli. Paired t tests revealed 
noo significant effect for false alarm rates between neutral and sexual stimuli, 
r(28)) = 0.57, ws, whereas the hit rates of neutral stimuli were significantly 
higher,, *(28) = 2.60, p < .02. 

Tablee 2.2 Mean Number and Accuracy of Old-New Decisions in Recognition 
TaskTask (N= 29) 

Decisionn "Seen before’ 

Decisionn "Not seen before" 

Hitt rate 

Falsee alarm rate 

Predictivee value positive 

Predictivee value negative 

Sexual l 

Prime» » 

IS IS 

8.1 1 

M M 

0.19 9 

0.13 3 

0.60 0 

0.52 2 

Dtttracto» » 

13 3 

8.7 7 

SD SD 

(0.17) ) 

(0.13) ) 

(0.34) ) 

(0.06) ) 

Neutral l 

Primes s 

3.0 0 

7.0 0 

M M 

030 0 

0.15 5 

0.73 3 

0.55 5 

Distnctoi* * 

1.5 5 

8.5 5 

SD SD 

(0.17) ) 

(0.16) ) 

(0.20) ) 

(0.06) ) 

Sexuall 4, Neutral 

Prime» » 

4.8 8 

15.2 2 

U U 

0.24 4 

0.14 4 

0.65 5 

0.53 3 

Distracton n 

2.8 8 

17.2 2 

SD SD 

(0.13) ) 

(0.11) ) 

(0.20) ) 

(0.04) ) 

Predictivee values negative were all about .50, indicating that the 
responsee "not seen before" was given equally often for primes as for 
distractors.. The mean predictive value positive was relatively high. A one-
groupp t test showed that there was a significant deviation from chance, 1(28) 
== 3.67, p < .01. Although the predictive values positive were higher for 
neutrall stimuli compared to sexual stimuli, these two values did not differ 
significantlyy according to a paired t test, t(24) = 1.38, ns. 
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DecisionDecision times 
Withinn a total of 1,160 trials, participants made 40 reponse errors, M-

1.4,, SD = 1.2 (i.e., participants pressed the sex button in response to a plant 
targett and vice versa). Table 2.3 shows means and standard deviations of 
errorss per condition. A Friedman test, c2(3, N = 29) = 0.54, ns, revealed no 
significantt differences. 

Forr the remaining 1,120 trials, we eliminated outliers using the 
followingg procedure. First, we excluded decision times below 100 ms and 
abovee 1,000 ms. Second, we removed decision times of three standard 
deviationss above a participant’s mean (cf. Janssen et al., 2000; Mogg, 
Mathews,, & Eysenck, 1992; Ratcliff, 1993). This procedure led to the 
exclusionn of another eight trials. Participants’ mean decision times over all 
400 trials varied between 345 and 550 ms (M = 419, SD = 49). Table 2.3 
showss means and standard deviations for each condition. 

Tablee 2.3 Mean Decision Time (in ms), and Errors in a Categorization Task 
(Series(Series 1) and Subjective Responses (Series 2) for Sexual and Neutral 
TargetsTargets by Prime Content in Experiment 1 (N =29) 

Sexuall target! 

Sexuall primes 

Neutrall prime* 

Neutrall target! 

Sexuall primes 

Neutrall primes 

Seriess 1 

Decisionn Time 

MM SD 

409 9 

424 4 

424 4 

419 9 

(61) ) 

(73) ) 

(47) ) 

(43) ) 

Errors s 

M M 

0.3 3 

0.4 4 

0.3 3 

0.3 3 

SD SD 

(0.5) ) 

(0.7) ) 

(0.6) ) 

(0.5) ) 

Seriess 2 

Questionn 1 

subjective e 

arousal l 

M M 

29 9 

29 9 

1.9 9 

1.8 8 

SD SD 

(13) ) 

(L2> > 

(0.9) ) 

(05) ) 

Questionn 2 

arousabiUty y 

ofsUdes s 

M M 

3.6 6 

3.7 7 

1.2 2 

1.2 2 

SD SD 

(12) (12) 

(1.1) ) 

(03) ) 

(03) ) 

AA 2 (Prime: sex, plant) X 2 (Target sex, plant) repeated measures 
ANOVAA with decision time as the dependent variable revealed no 
significantt main effects [Prime: F(l , 28) = 1.14, ns; Target F(l , 28) = 026, 
ns]ns] but did reveal a significant interaction of Prime X Target, F( l , 28) = 
6.25,, p < .02. Follow-up paired t tests to explore this Prime X Target 
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interactionn revealed a significant effect for sex targets in the predicted 
direction.. Sexual targets preceded by sexual primes were categorized as 
sexuall more quickly than were sexual targets preceded by plant primes, ï(28) 
== 2.25, p < 0.04. For plant targets, mean decision times did not significantly 
differr by prime content, /(28) = 1.10, ns. 

Thee relationship between the results of the recognition test and the 
effectss of priming was explored using correlational analyses. We calculated 
Pearsonn product-moment correlations between an index of "recognition" and 
ann index of "effect of priming" (cf. Janssen et al., 2000). We created the 
indexx of recognition by multiplying predictive values positive by the 
associatedd hit rates. Thus, this index consisted of weighted predictive values 
positive.. We created the effect of priming index by subtracting responses 
obtainedd in the congruent trials from responses obtained in the incongruent 
trials.. The correlations between the two indices were r = .42,/» < .03, for the 
sexuall stimuli and r = .12, ns, for the neutral stimuli. 

SubjectiveSubjective Sexual Arousal 
Thee mean response to the first question ("To what degree do you feel 

sexuallyy aroused at this moment?") varied from 1.0 to 4.8 (M - 2.4, SD = 
0.9).. For the second question (’To what degree did you find the last slide 
sexuallyy arousing?") the range was 1.5 to 3.9 (M = 2.4, SD = 0.6). The 
correlationn between the two questions was r = .73 O < .01). Means and 
standardd deviations per condition are presented in Table 2.3. 

AA 2 (Prime: sex, plant) X 2 (Target sex, plant) repeated measures 
ANOVAA was performed with the first question as the dependent variable. 
Wee found no main effect of Prime, F(l, 28) = 0.03, ns. However, the main 
effectt for Target was significant, F(l, 28) = 26.55, p < .01; sexual targets 
elicitedd more arousal compared to neutral targets. We found no significant 
interactionn between the factors, F(l, 28) = 0.02, ns. A 2 (Prime: sex, plant) 
XX 2 (Target sex, plant) repeated measures ANOVA with the second 
questionn as the dependent variable revealed the same pattern: no main effect 
forprime,F(l,28)) = 1.11, w, a main effect for target, F(l,28) = 167.61, p< 
.01,, indicating higher arousal ratings after sexual targets; and no significant 
interactionn effects, F(l,28) - 1.59, ns. 

Too investigate a possible relationship between priming effects and the 
levell of awareness, we correlated the recognition index with the effect of 
priming.. The priming index was created by subtracting responses obtained in 
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thee incongruent trials from responses obtained in the congruent trials. The 
correlationss between the two indices were not significant: first question, 
sexuall stimuli r = .26, neutral stimuli r = -.07; second question, sexual 
stimulii r - .34, neutral stimuli r = .15. 

Discussion Discussion 

Ass predicted, sexual primes facilitated the recognition of sexual 
targets.. Because the primes were held inaccessible to conscious cognitive 
elaboration,, this facilitation effect provides evidence for the implicit 
activationn of sexual memory. The fact that plant primes did not facilitate the 
recognitionn of plant targets is in accordance with the literature, which 
considerss the emotional relevance of a stimulus as a crucial criterion for 
implicitt processing (e.g., LeDoux, 1996; öhman , 1993; Zajonc, 1980,1984). 

Evidencee for the idea that the primes were indeed processed implicitly 
andd not consciously (or explicitly) elaborated or perceived emanates from a 
numberr of different findings. Regarding subjective arousal, we found no 
effectt of prime presentations. This suggests that declarative memory was 
succesfullyy bypassed. Also, during the exit interview, participants did not 
reportt having noticed the presence of the primes. 

Comparisonn of the predictive values positive obtained in the 
recognitionn test of this study and in Janssen et al. (2000) reveals that sexual 
primess were less often detected in mis study than in Janssen et al. (.60 vs. 
.91).. However, results from the recognition test of the current study still 
showedd a significant deviation from chance. This seems to contradict the 
ideaa of nonconscious processing. Although the 10% difference in 
recognitionn between primes and distractors is comparable to studies in which 
awarenesss thresholds were estimated using a 10% detection difference in 
forced-choicee trials (e.g., Cheesman & Merikle, 1984; Kemp-Wheeler & 
Hill,, 1992; Marcel, 1983X the framework of our recognition test originated 
fromm studies that required no difference between primes and distractors in a 
testt of awareness (e.g., Murphy & Zajonc, 1993; öhma n & Soares, 1994). A 
recentt study by Buckner (2000) is relevant in this context By analyzing 
fMRII data obtained in a recognition task, he showed the crucial role of the 
hippocampuss in the difference between knowing and remembering. In the 
firstt case, knowing, recognition stems from a feeling of familiarity. There is 
noo involvement of the hippocampus or declarative memory. In contrast, 
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recognitionn as remembering does activate the hippocampus and explicit 
memory.. The results of our recognition test seem to reflect the first case, so 
thee above-chance recognition of primes does not necessarily contradict our 
hypothesiss of implicit processing. 

Differencess in recognition seem to coincide with different magnitudes 
off priming effects, as was demonstrated by the positive correlation we found 
betweenn priming effect and the level of awareness (cf. Greenwald & Draine, 
1997;; Greenwald et aL, 1995). This suggests that implicit activation is not an 
"onn or off’ phenomenon; instead, depth of processing might be a variable 
thatt accounts for response variability. It also calls for more precise 
definitionss of the concepts implicit, automatic, unconscious, and unattended, 
becausee implicit or automatic processes most likely do not rule out attention 
orr consciousness (Bargh, 1992; Dehaene et al., 1998; Shiffrin, 1997; 
Velmans,, 1991). 

Janssenn et al. (2000) found negative correlations indicating that 
primingg effects decreased with higher levels of recognition. A possible 
explanationn for this difference involves the finding that on average, 
identificationn thresholds were higher in Janssen et al. (2000) than in the 
currentt study (38 ms vs. 13 ms, respectively). Considering that the setting 
andd procedures were largely identical for the two studies, this difference, 
especiallyy when combined with the higher recogition levels in the Janssen et 
al.. study, suggests a complex, curvilinear relationship between stimulus 
accessibilityy and both the strength and direction of priming effects. At a low 
levell of stimulus accessibility, priming effects may be strongest at somewhat 
longerr prime presentation durations (explaining the positive correlation in 
thee current study), whereas at higher levels of stimulus accessibility, the 
strongestt effects may be found with the shortest exposures (explaining the 
negativee correlation found in the Janssen et al. study). This thus further 
supportss the idea that qualitative differences in responding may exist 
dependingg on whether primes are implicitly or explicitly processed (cf. 
Janssenn et al., 2000; Murphy & Zajonc, 1993). 

AA valuable strategy to further elucidate these differences using our 
paradigmm could be to contrast the implicit processing mode with a 
conscious,, explicit processing condition (Baars & McGovern, 1993; 
Merikle,, 1992; Merikle & Reingold, 1992). If explicitly processed sexual 
primess produce qualitatively different effects from implicitly processed 
primes,, this provides evidence for the idea mat two different mechanisms of 
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informationn processing have been involved. Clearly, the relevance of 
studyingg automatic or implicit processes would be greater if they are not 
simplyy quantitatively weaker versions of controlled, conscious processes 
(Merikle,, 1992; Merikle & Reingold, 1992). 

Besidess the results of Janssen et al. (2000), there is additional support 
forr the prediction that conscious appraisal of sexual primes will lead to 
effectss opposite to the ones we found in Experiment 1 with subliminal 
primes.. In lexical decision and reading tasks, delays in responding have been 
reportedd when sexual materials are presented (Geer & Bellard, 1996; Geer, 
Judice,, & Jackson, 1994; Geer & Melton, 1997). Geer and Melton (1997) 
labeledd "this hesitancy in decision making related to erotic material as 
’Sexuall Content-Induced Delay’ (SCID)" (p. 296). Geer and Melton 
providedd two explanations for SCID. The first is the response bias 
hypothesis,, which states that when a decision about socially unacceptable 
stimulii is made, responses are delayed because participants do not want to 
makee an error. The appraisal hypothesis states that the delay is the result of 
cognitivee appraisal of emotional stimuli calling on additional processing, 
whichh interferes with the decision making process (cf. Pashler, 1994). 

Inn Series 1, no main effect of Target was found. When this result is 
lookedd at in terms of SCID, it contradicts the response bias explanation. If 
sexuall primes mat are presented on a clearly conscious level would indeed 
deceleratee subsequent decisions, the appraisal hypothesis for the SCID 
phenomenonn is supported. Thereby, this deceleration further validates our 
paradigmm with respect to implicit processing and extends it to explicit 
processingg of sexual information. Regarding Series 2, the subjective 
responsee component, sexual primes that activate sexual representations in 
declarativee memory should be capable of eliciting a subjective experience of 
sexuall arousal, measured on following targets (cf. Geer et al., 1993; Hansen 
&& Shantz, 1993; Power & Brewin, 1990). 

Experimentt 2 

Thee second experiment was designed to test the hypothesis that 
explicitt presentation of sexual information will have qualitatively different 
effectss from implicit processing of sexual information. We asked 
participantss to respond to sexual and neutral targets that were preceded by 
sexuall and neutral primes. Both primes and targets were presented at a 
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consciouss level. The experiment was composed of two blocks of 
experimentall trials: In Series 1 we tested whether sexual primes would 
deceleratee recognition of following targets, and in Series 2 we tested 
whetherr sexual primes would elicit subjective sexual arousal measured on 
sexuall targets. 

Method Method 

Thee procedure, stimuli, and apparatus used in this experiment were 
identicall to those used in Experiment 1, with two exceptions. First, we did 
nott include the threshold determination and recognition test in this 
experimentt Second, we set prime presentation time (and SOA) at 1,000 ms. 
Participantss were now asked to respond to "the second slide." 

Results Results 

Twenty-threee newly recruited male university students (M - 23.1 
years,, SD - 2.9) participated under the same conditions as in the previous 
experimentt All participants reported sexual desire and sexual behavior. On 
aa 5-point scale they reported an average satisfaction with their current sexual 
lifeof3.2(SDD = l.l). 

DecisionDecision Times 
Off the 920 decision times, 871 were used for analyses. A total of 27 

responsee errors were made (see Table 2.4). A Friedman test revealed no 
significantt differences for the error rates per condition, c2(3, N - 23) = 6.51, 
ns.ns. We considered 22 decision times outliers (see Experiment 1 for outlier 
detectionn and elimination procedures). 

Thee range of the mean decision times over trials was 359 to 654 ms 
(M(M - 490, SD = 82). Means for each condition are shown in Table 2.4. A 2 
(Prime:: sex, plant) X 2 (Target sex, plant) repeated measures ANOVA 
revealedd no main effects, prime: i*l(l, 22) - 2.82, nsr, target F{\, 22) - 3.23, 
ns.ns. However, we found a significant interaction between the factors, F(l, 22) 
== 4.71, p < .05. Follow-up paired f tests to explore this Prime X Target 
interactionn revealed a significant effect for sex targets: sexual targets 
precededd by sexual primes were categorized as sexual more slowly than 
weree sexual targets preceded by plant primes, *(22) = 2.82, p < 0.02. For 
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neutrall targets, mean decision times did not differ by prime content (both 
4822 ms). 

Tablee 2.4 Mean Decision Time (in ms), and Errors in a Categorization Task 
(Series(Series 1) and Subjective Responses (Series 2) for Sexual and Neutral 
TargetsTargets by Prime Content in Experiment 2 (N= 23) 

Sexuall targets 

Sexuall primes 

Neutrall primes 

Neutrall targets 

Sexuall primes 

Neutrall primes 

Seriess 1 

Decisionn Time 

MM SD 

520 0 

477 7 

482 2 

482 2 

(99) ) 

(105) ) 

(89) ) 

(75) ) 

Errors s 

M M 

0.4 4 

0.2 2 

0.5 5 

1.0 0 

SD SD 

(0.5) ) 

(0.4) ) 

(1.0) ) 

(1.1) ) 

Seriess 2 

Questionn 1 

subjective e 

arousal l 

M M 

2.8 8 

2.7 7 

2.4 4 

2.2 2 

SD SD 

(1.1) ) 

(1.0) ) 

(0.9) ) 

(0.8) ) 

Questionn 2 

arousabiUty y 

off slides 

M M 

3.5 5 

33 3 

1.4 4 

1.1 1 

SD D 

(1.1) ) 

(0.9) ) 

(0.6) ) 

(0.2) ) 

SubjectiveSubjective Sexual Arousal 
Meann responses on the first question (’To what degree do you feel 

sexuallyy aroused at this moment?") varied from 1.0 to 4.1 (M = 2.5, SD = 
0.9),, while mean responses on the second question (’To what degree did you 
findd the last slide sexually arousing?") ranged from 1.3 to 3.1 (M = 2.3, SD = 
0.6).. The correlation between the two questions was r = .84, p < .01. The 
meanss and standard deviations for each condition are shown in Table 2.4. 

AA 2 (Prime: sex, plant) X 2 (Target sex, plant) repeated measures 
ANOVAA was performed with the first question as dependent variable. We 
foundd a main effect for prime: sexual primes elicited more arousal compared 
too neutral primes, F(l, 22) = 15.15, p< .01. The main effect for Target was 
alsoo significant, F(l, 22) = 18.85, p < .01. Sexual primes and sexual targets 
elicitedd more arousal than did neutral primes and targets, respectively. There 
wass no significant interaction between the factors, F(l, 22) = 1.74, ns. 

Additionally,, we performed a 2 (Prime: sex, plant) X 2 (Target: sex, 
plant)) repeated measures ANOVA with the second question as dependent 
variable.. A main effect for Prime was found, F(l, 22) = 11.60, p < .01, and 
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thee main effect for Target was also significant, F(l, 22) = 100.56, p < .01. 
Sexuall primes and sexual targets led to higher assessments compared to 
neutrall primes and targets, respectively. There was no significant interaction 
betweenn the factors, F{\, 22) = 0.80, m. 

Discussion Discussion 

Thee findings of Experiment 2 present a mirror image of those of 
Experimentt 1, at least where Series 1 is concerned. Sexual primes influenced 
decisionss about sexual targets; however, contrary to Experiment 1, 
categorizationn of sexual targets was decelerated (instead of accelerated) 
whenn these targets were preceded by consciously perceived sexual primes. 
Withh regard to subjective sexual arousal (Series 2), our prediction was 
confirmed.. Sexual targets elicited more arousal (first question) and were 
ratedd more arousing (second question) compared to neutral targets; Targets 
elicitedd more arousal (first question) and were rated more arousing (second 
question)) when preceded by sexual primes compared to plant primes. These 
findingss support the idea that, since sexual primes influenced subjective 
(consciouslyy experienced) sexual arousal, conscious cognitive elaboration of 
thee primes occurred. 

Thee finding that decisions in sex-sex trials (Series 1) were slower man 
decisionss in the other three conditions (i.e., sex-plant, plant-plant, and plant-
sex)) resembles the SCID phenomenon (Geer & Bellard, 1996; Geer & 
Melton,, 1997). It provides convergent validation of this concept the data in 
thee Geer and colleagues studies were garnered using words and nonwords in 
aa primed and unprimed lexical decision task, whereas the data from 
Experimentt 2 were collected in a categorization task in which pictures were 
used. . 

Twoo hypotheses have been put forward regarding the underlying 
mechanismm of SCID: the response bias hypothesis and the appraisal 
hypothesiss (Geer & Melton, 1997). The results of Experiment 2 seem to 
contradictt both hypotheses. The response bias hypothesis would predict 
delayedd responses on sex targets (because participants do not want to make 
ann error). However, in Experiment 1 as well as 2, we found no main effect 
forr target The appraisal hypothesis would predict a main effect of Prime in 
Experimentt 2. Conscious cognitive appraisal of sexual primes would call on 
additionall processing which would interfere with the decision making 
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process.. The fact that in this study sexual primes did not decelerate decisions 
onn plant targets contradicts this hypothesis. 

Sexuall information might trigger regulatory modules that are specific 
forr sexual (or emotional) response. Because specific regulation does not 
affectt neutral responses, sex primes do not interfere with neutral targets. 
Thiss interpretation can be seen as an elaboration of the appraisal hypothesis 
off Geer and Melton (1997). To further explore the role of appraisal in the 
explanationn of SCID in a continuing study, (Chapter 5), we replicated Series 
11 of Experiment 2 with two modifications. We added primes with other 
emotionall content (threatening information) and we used a manipulation of 
instructionn (ignore vs. focus). Results from this study showed that the SCID 
effectt only emerged when sexual primes were ignored; however, threatening 
primess also decelerated recognition of sexual pictures. We suggested that 
SCIDD could be interpreted as the activation of regulatory modules by 
emotionall stimuli in the stage of elicitation of emotional response (Chapter 
5). . 

Generall Discussion 

Accordingg to our theoretical view, the activation of the sexual system 
occurss automatically when conditions of this system match with stimulus 
featuress in the environment In a subsequent stage, cognitive regulatory 
processess may inhibit or facilitate the sexual response. It is in mis stage that 
subjectivee sexual arousal arises. This view is consistent with emotion 
theories,, which consider the conscious emotional experience a by-product of 
orr feedback from early emotional processes that took place outside 
awarenesss (e.g., involving unconscious appraisal, physiological arousal, or 
motorr activation; see James, 1884; Lang, 1995; LeDoux, 1994; öhman , 
1987;; Scherer, 1993). It is important to emphasize mat when the emotional 
responsee proceeds, conscious, attentional, or strategical processes are an 
importantt determinant of sexual arousal. However, this is beyond the scope 
off this article (see Janssen et al., 2000, for a discussion of mis issue). 

Thee two experiments presented in this chapter build on the 
experimentss reported by Janssen et al. (2000). The results of the 
categorizationn task of Experiment 1 reflect the existence of an implicit match 
betweenn sexual memory and a sexual stimulus. The presentation of sexual 
primes,, inaccessible to conscious cognitive elaboration, facilitated the 
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recognitionn of sexual targets. Sexual representations in memory were 
automaticallyy activated. Experiment 2 showed that conscious perception of 
thee primes leads to an opposite effect, with recognition of sexual targets 
beingg delayed by sexual primes. The processing of sexual information (i.e., 
thee perception of the sexual prime together with the required decision on the 
sexuall target) probably used additional capacity or called for higher 
cognitivee regulation which may have slowed down decision making 
(Chapterr 5; Geer & Melton, 1997). 

Furtherr research in this line should focus on questions about the 
specificityy of the effects described above. Were these effects the result of a 
specificallyy sexual valence of the prime, or can they be attributed to its 
generall emotional valence? Regarding explicit activation (Experiment 2), a 
follow-upp study showed that threatening primes also decelerated decisions 
onn sexual targets (Chapter S). For this condition, an emotional valence rather 
thann sexual valence seems responsible for the effect. Regarding implicit 
activationn (Experiment 1), the question of specificity remains unanswered. 
Replicatingg the experiment with slides with different emotional content 
couldd clear up this issue. Ohman and Soares (1994) reported a relevant study 
onn anxiety disorders. Snake phobics responded on snake slides, spider 
phobicss on spider slides, but not vice-versa. Very brief presentations of 
emotionall slides thus do not seem to prevent a relatively specific analysis of 
content t 

Anotherr way to explore the specificity of the effects reported here 
wouldd be to use a sexually specific physiological measure. Although Janssen 
ett al. (2000) found some initial support for the specificity of sexual priming 
effects,, the measurement of circumference changes of the penis proved to be 
problematicc with short stimulus presentations. With some methodological 
improvements,, the registration of corpus cavernosum smooth muscle action 
potentiall (Wagner, Gerstenberg, & Levin, 1989) may prove to be a more 
suitablee candidate for this purpose. Clearly, when a penile response is found 
afterr subliminal presentation of sexual slides, not only the specificity of the 
effectt but also the automatic activation of the physiological sexual response 
iss demonstrated. However, at this point in time robust registration of fast and 
smalll changes in the corpus cavernosum smooth muscle action potential is 
nott possible (Geer & Janssen, 2000). 

Regardingg subjective sexual arousal, comparison of the two 
experimentss presented here shows that this component of the sexual 
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responseresponse develops at a later stage. Although (he sexual primes affected the 
recognitionn of sexual targets in the first experiment, there was no effect on 
subjectivee sexual arousal Conversely, conscious perception of the primes in 
thee second experiment did elicit subjective arousal. 

Likee the emotional Stroop task (Williams, Mathews, & MacLeod, 
1996),, this paradigm might provide a noninvasive and objective way to 
discriminatee between different patient groups. For example, the implicit 
primingg effect may be impaired in sexually traumatized patients. In this 
group,, sexual primes might unconsciously activate traumatic representations 
inn memory (cf. Shalev & Rogel-Fuchs, 1993). The explicit (SCID) effect 
mightt be linked to cognitive interference, which for example is an important 
factorr in psychogenic erectile dysfunction (Barlow, 1986). And the 
elicitationn of subjective arousal (Experiment 2, Series 2) might be correlated 
withh the sensitivity of the sexual system and test arousability. Currently, we 
aree conducting a study in which three patient groups participate: (a) Men 
withh hypogonadism, (b) men with sexual trauma, and (c) men with 
psychogenicc erectile dysfunction (Spiering, Everaerd, & Van Lunsen, 2000). 
Itt would be interesting to see if our priming approach is capable of revealing 
duringg which stage activation of the sexual response is impaired. 

Inn conclusion, the data presented here provide additional support for 
tiletile role of implicit processes in the sexual system. By further specifying tile 
hypothesess in future experiments, activational mechanisms of sexual 
responsee can be analyzed more precisely. Now, much depends on the 
additionn of a sexually specific physiological arousal as a dependent variable. 
Iff this approach would succeed, the paradigm of priming could offer a 
detailedd description of the activation of the sexual response. 
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Chapterr 3 

Unconsciouss Processing of 
Sexuall Information: 
AA Generalization to Women 
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SexuallySexually competent stimuli may unconsciously activate sexual memory and 
setset up sexual responding. In men, subliminalfy presented sexual pictures 
facilitatedfacilitated recognition of sexual information (Chapter 2). The goal of the 
twotwo experiments reported here was to investigate to what extent this result 
cancan be generalized to women. A direct replication in women failed in 
ExperimentExperiment 1. In Experiment 2, besides the male-oriented sexual picture set, 
picturespictures of two other sets were presented: female-oriented sexual pictures 
andand baby pictures. Effects of the menstrual cycle were also examined. In 
ExperimentExperiment 2 only male-oriented pictures showed a facilitation effect 
SensitivitySensitivity for reproductive stimuli was enhanced during the midluteal 
phase.phase. Like men, women may unconsciously recognize a stimulus as sexual 
ThisThis recognition process seems unrelated to the potential of the stimulus to 
elicitelicit subjective arousal. 

Thee authors thank Dini Glas and Monicque Van Kemp for their help in data 
collectionn and Annemarie Kolk for her helpful comments. 
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Introduction n 

Activationn of sexual response may be largely determined by 
unconsciouss cognitive processing. The subjective experience of sexual 
arousall certainly depends on conscious processing, the individual’s 
awarenesss of bodily sensations together with the appraisal of the response as 
sexual.. Yet this subjective experience can be seen as contingent on 
informationn processing outside awareness. Sexual stimuli may be recognized 
unconsciously;; autonomic responses as well as motor programs may be 
activatedd by efferent messages from implicit sexual memory. Two studies 
(Chapterr 2; Janssen et al., 2000) have found empirical support for this view, 
however,, only male participants were included. The goal of the experiments 
reportedd here was to investigate to what extent these results could be 
generalizedd to women. 

Inn the production of a sexual response, stimuli that are appraised as 
sexuall are transformed into specific messages. Emotion theories, and 
theoriess about the role of different memory systems, can be applied to clarify 
thiss activational process. Long-term memory is not a unitary entity, but can 
bee subdivided into explicit (or declarative) and implicit (or procedural) 
memoryy (Squire, 1992; Tulving & Schacter, 1990). Explicit memory is 
consciouslyy accessible; implicit memory is not Regarding "sexual memory," 
thatt is, memory associated with sexual responding, explicit memory refers 
to,, for instance, recollections of sexual encounters, attitudes toward sex, 
sexuall fantasies, and knowledge about sexual rewards or costs. Implicit 
sexuall memory refers to, for instance, innate sexual reflexes, learned sexual 
scripts,, and classically conditioned sexual responses. Explicit memory is 
connectedd with the experience of sexual excitement, implicit memory to the 
physiologicall components, such as sexual arousal (Geer et al., 1993). 

Thee coming about of an emotional response can be conceived as being 
thee result of two independent processes (LeDoux, 1996,2000). The core of 
thee emotional system involves a mechanism for computing the affective 
significancee of stimuli (cf. Zajonc, 1984). This mechanism depends on 
implicitt memory and operates automatically and outside of conscious 
awareness.. The second process is dependent on explicit memory and 
involvess conscious elaboration of emotional information. In the field of sex 
researchh Janssen et al. (2000) recently proposed a theoretical model wherein 
differentt levels of cognitive processing differentially affect subjective and 
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physiologicall components of sexual arousal. Physiological sexual arousal is 
activatedd automatically, when a relevant stimulus matches with implicit 
sexuall memory. Through an attentional process, associated with explicit 
memory,, a subjective experience of sexual arousal is constructed To test 
thiss model different experiments were conducted using a priming paradigm 
(Chapterr 2,4,5; Janssen et at, 2000). 

Primingg involves a change in the ability to identify a stimulus as a 
consequencee of a prior encounter with a related stimulus. This type of 
paradigmm can be used to study the independent contributions of implicit and 
explicitt processes (Schacter & Badgaiyan, 2001; Schacter & Buckner, 
1998).. An accepted operational definition of implicit processes is evidence 
forr indirect effects of a stimulus, in the absence of direct effects (e.g., 
Greenwaldd et al., 1995). In other words, when priming stimuli produce a 
responsee without being consciously elaborated. 

InIn experiments of Janssen et al. (2000) and Spiering et al. (Chapter 2) 
malee participants were asked to categorize sexual and neutral "target*’ slides 
ass quickly as possible. Targets were preceded by subliminally presented 
sexuall or neutral "prime" slides. As predicted, sexual primes facilitated the 
recognitionn of subsequent sexual targets. Because the primes were held 
inaccessiblee to conscious elaboration, this facilitation effect provides 
evidencee for the activation of implicit sexual memory. Regarding subjective 
arousall no effect of prime presentations was found. This suggests that 
explicitt memory was successfully bypassed. Also participants did not report 
havingg noticed the presence of the primes during the exit interview. In these 
experimentss only men were tested with the objective the maximization of 
primingg effects. Men, as compared to women, become more easily aroused 
byy visual stimuli (Geer et al., 1993). Ergo, it is an important question to what 
extentt the results can be generalized from men to women. 

Itt can be surmised that implicit processing of sexual information is 
similarr for both genders and gender differences merely exist in explicit 
sexuall memory. The association between genital vasocongestion and 
subjectivee sexual arousal is stronger in men compared to women (Laan & 
Everaerd,, 1995). This could be explained by independent contributions from 
explicitt and implicit memory. The subjective experience of sexual arousal is 
moree blended with other emotional experiences in women compared to men 
(Everaerd,, Laan, Both, et al., 2000). A sexual stimulus may activate a 
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broaderr set of meanings in explicit memory in women, such as relationship-
orientedd meanings (Geer, 1996). 

Fromm an evolutionary perspective, Bjoklund and Kipp (1996) stated 
thatt women are better able to inhibit sexual responses. Dissimilarities 
betweenn prehistoric gender roles may have influenced information 
processingg mechanisms. Men have been selected to maximize their mating 
opportunities,, whereas women do not benefit by increasing the number of 
sexuall partners and would risk producing offspring of low quality when they 
matedd mdiscriminatery (Bailey, Gaulin, Agyei, & Gladue, 1994). Inhibition 
mayy occur by attentional mechanisms that bring explicit memories into 
awareness.. Consequently, the greater inhibitory capacity of women might be 
duee to a gender difference in explicit memory, while the initial, implicit, 
stagee of activation is similar for bom genders. 

Thee argumentation above is speculative. Data from a recent fMRI 
studyy on gender differences in emotional memory showed a more complex 
picturee (Canli, Desmond, Zhao, & Gabrieli, 2002). In women activation in 
moree brain regions correlated with ongoing emotional experience compared 
too men. This could not be attributed to differences in explicit memory only. 
Also,, when implicit activation develops by (extensive) learning (e.g., 
automatization),, culturally generated gender differences may bring about 
genderr differences in implicit memory. 

Experimentt 1 

Experimentt 1 was a direct replication, in women, of the male study 
(Experimentt 1, Chapter 2). To test whether sexual meaning can be activated 
implicitly,, we asked participants to respond to consciously perceived sexual 
andd neutral targets that were preceded by subliminally presented sexual and 
neutrall primes. The experiment consisted of two series of trials. In the first 
series,, we assessed whether sexual primes can activate implicit sexual 
memory,, and thus facilitate the recognition of sexual targets. In the second 
series,, we tested whether sexual primes, when rendered inaccessible to 
consciouss awareness, will fail to elicit subjective sexual arousal. 
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Method Method 

Participants Participants 
Thirtyy female university students {M = 21.5 years, SD =2.9) 

participatedd in this study. As only heterosexual stimulus materials were used 
onlyy heterosexual women were recruited. All participants completed written 
informedd consent prior to participation and were offered course credits for 
collaboration.. All participants reported being sexually active and relatively 
satisfiedd with their current sexual life (M - 3.4, SD = 1.0, on a 5-point scale, 
fromm highly dissatisfied to highly satisfied). 

Materials Materials 
Sincee all settings, materials, and procedures were kept identical 

comparedd to the male study (Experiment 1, Chapter 2) we only present a 
brieff description here. 

Thee experiment was conducted in two adjacent rooms. Participants 
weree seated at a table facing a backlit milk colored projection screen. For the 
registrationn of responses, three button boxes were placed in front of the 
participantt The first button box was placed in thee middle of the table. This 
boxx had seven buttons and was used to measure subjective responses on a 7-
pointt scale. Two boxes with one button each were used to measure decision 
times.. They were placed on the left and right side of the table. One was 
labeledd with the word sex, the other with the word plant. The positions (left 
orr right) of these buttons were randomized across participants. The 
experimenterr and all technical equipment needed for slide presentations and 
dataa collection was stationed in the other room. The experimenter 
communicatedd with the participant using an intercom system. 

Thee neutral or plant slides depicted flowers, plants, and bushes. Slides 
withh sexual content were made of photographs taken from erotic magazines. 
Wee created two subsets of male-oriented sexual stimuli, named explicit and 
models.models. Slides in the explicit subset portrayed heterosexual couples 
engagingg in oral sex or sexual intercourse. Slides in the models subset 
depictedd nude or nearly nude women, looking into the camera. To ensure 
thatt these slides were comparable in arousal value, and to enable us to 
attributee small differences in subjective arousal to the different prime 
categories,, we conducted a pilot study in which 23 men rated an initial set of 
800 slides. The question "To what degree did you find the last slide sexually 
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arousing?"" could be answered on a 7-point scale, varying from not at all to 
extremely.extremely. We selected 20 slides with a mean of 2.9 (SD = 1.2) to form the 
modelss subset. For mis study we asked 24 women to rate the slides. Mean 
arousall was lower compared to men, M = 1.5 (SD ~ 0.8). 

Eachh of the two stimulus series consisted of 40 trials. In each trial a 
consciouslyy perceived sex or plant target was preceded by a subliminally 
presentedd sex or plant prime. In the first series, decision time was the 
dependentt variable. We asked participants to categorize the targets as 
quicklyy as possible by pushing either the sex or plant button. We measured 
decisionn time from onset of the target to the pressing of a button. In the 
secondd series, the variable of interest was subjective sexual arousal. Each 
targett was followed by two questions. The first asked participants to indicate 
howw sexually aroused they felt "To what degree did you feel sexually 
arousedd at mis moment?" Participants could press one of the seven buttons, 
reflectingg a 7-point scale with not at all and extremely as its anchors. As we 
generallyy expected low levels of sexual arousal, and as the possibility of 
carry-overr effects existed (i.e., participants still experiencing arousal from a 
previouss slide), a second, more indirect and evaluative assessment of sexual 
arousall was added. This involved a rating of the arousal value of the slide 
andd required participants, using the same 7-point scale, to answer the 
question:: T o what degree did you find the last slide sexually arousing?" In 
additionn to the sex and plant slides we used four other slides. First, a black 
fixationn dot signaled the start of each trial. Second, before each prime 
presentation,, we presented a mask. The mask was constructed by arranging 
piecess of photographs of neutral objects (e.g., trees, musical instruments) 
andd parts of the human body (e.g., hands, ears) in random orientations. We 
carefullyy chose the size and shape of these pieces to prevent recognition of 
anyy of the objects presented. Finally, the two questions following the targets 
inn Series 2 were also presented on slides. 

Experimentall trials proceeded as follows. First, we presented the 
fixationn dot for 1,000 ms. Then, after a delay of 1,000 ms, we presented the 
maskk for 500 ms, directly followed by the prime. We determined prime 
exposuree duration with an identification threshold procedure. Backward 
maskingg of the prime was accomplished by immediately presenting the 
targett Since there was no pause between prime and target, the stimulus 
onsett asynchrony (SOA) was equal to the prime presentation time. In Series 
1,, we ended target presentations as soon as the participant pressed a button. 
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Inn Series 2, we presented targets for 1,000 ms, followed by the slide with the 
firstt question. After the participant responded, we presented the second 
question. . 

Thee experimental design of the study was a a 2 (Prime: sex, plant) X 2 
(Target:: sex, plant) within-subjects factorial. Randomization of conditions 
wass limited for both methodological and technical reasons. We created one 
sequencee that consisted of 80 trials. This sequence was randomly determined 
withh one restriction: within each block of 20 trials, the four conditions were 
equallyy represented (i.e., each block contained five trials of each of four 
conditions:: sex-sex, sex-plant, plant-sex, plant-plant). We created a mirror of 
thiss sequence by changing prime content so that whenever a target was 
precededd by a sexual prime in the original sequence, it would be preceded by 
aa plant prime in the mirror sequence, and vice versa. These two sequences 
weree randomly distributed among the participants. 

Regardingg randomization of slides (i.e., the specific slides mat fill in 
thee conditions), we used a random selection of 40 out of a total of 80 plant 
slidess as primes; the other 40 were used as targets. We used 20 of the 60 
explicitt sexual slides as targets in Series 1; the other 40 were used as primes 
(200 in Series 1, 20 in Series 2). We selected the set of 20 models slides to 
functionn as targets in Series 2. We made one random sequence of the targets 
usedd for all participants; the sequence of the primes was randomized afresh 
forr each participant. 

Procedure Procedure 
AA female experimenter tested all participants individually. The 

experiment,, which took about 75 minutes to complete, consisted of five 
phasess total: (a) adaptation, (b) threshold determination, (c) Series 1: 
measurementt of decision times, (d) Series 2: measurement of subjective 
sexuall arousal, and (e) a forced-choice recognition test At the end of the 
experimentall session, the participants answered questions in written about 
biographicc variables, sexual experience, and sexual problems. We also 
conductedd an exit interview and provided participants with information 
aboutt the theoretical background of the study. 

PhasePhase 1: adaptation. The adaptation phase was included to permit 
habituationn to room illumination level and to the light emitted by the slide 
presentations,, and to familiarize participants with the slide presentation 
procedure.. Participants were presented with 15 slides (including both sex 
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andd plant slides), each lasting 30 seconds. They were instructed to simply 
watchh the slides and were told that later in the experiment some questions 
mightt be asked about the slides. 

PhasePhase 2: threshold determination. The longest stimulus (or prime) 
durationn at which a participant was not able to correctly identify or guess the 
contentt of slides was considered to be her perceptual threshold. In addition 
toto sex and plant slides, we used stimuli with other affective (e.g., snakes, 
babies)) or neutral (e.g., houses, utensils) content The sequence of events for 
aa trial in the threshold determination procedure differed in one aspect from 
ann experimental trial: the presentation of the target was now replaced by a 
secondd presentation of the mask. After each trial, we asked participants to 
reportt anything they saw on the slide between the repeated presentations of 
thee mask. When the participant reported having seen nothing, she was 
encouragedd to try to report on any irrelevant feature of the stimulus that she 
mightt have perceived (e.g., shapes, colors). We classified a stimulus as 
identifiedd when the participant correctly mentioned relevant features of the 
stimulus.. We classified a stimulus as not identified when the participant 
failedd to give any verbal description of the stimulus or when a description 
wass erroneous beyond doubt 

Wee determined identification thresholds with a combination of the 
descendingg and ascending method of limits. In the first trial, we set the SOA 
too 100 ms. When the participant correctly identified the stimulus, the SOA 
off the next trial was decreased by 10 ms. This was repeated until the 
participantt failed to identify a stimulus for the first time. After this 
procedure,, we held exposure duration constant for the next presentation. 
Whenn the participant identified the stimulus correctly, the SOA in the next 
triall was again decreased by 10 ms. When the participant failed to identify 
thee stimulus we held exposure duration constant This procedure was 
repeatedd until the participant failed to identify five stimuli at the same 
durationn in succession. Then we increased the SOA by 5 ms. When the 
participantt failed to identify five stimuli at this duration in succession this 
SOAA was considered to be her personal threshold. When, however, the 
participantt did identify a stimulus at this SOA, her personal threshold 
estimatee equaled the exposure duration of the previous block of trials (i.e., 5 
mss lower). The SOA in the experimental series was set on 80% of the 
personall threshold. 
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PhasePhase 3: Series 1, measurement of decision times. We explained to 
participantss that in this phase only sex and plant slides would be presented, 
andd that they would be preceded by the fixation dot and the presentation of 
"thee slide with the fragments of photographs" (i.e., the mask). We asked 
participantss to decide in each trial whether the target was a sex or plant slide 
andd to press the corresponding button with their right or left forefinger. They 
weree instructed to respond as quickly and accurately as possible. During a 
blockk of 12 practice trials, participants became familiar with the task. After 
thesee trials, they were told that the 40 experimental trials would begin. 

PhasePhase 4: Series 2, measurement of subjective sexual arousal After a 
5-minutee resting period during which participants listened to music, we 
presentedd a new block of trials. We informed participants that they would be 
exposedd to a similar series of trials. This time we asked them to answer the 
twoo sexual arousal questions after each slide presentation. They could give 
answerss by pushing one of the seven buttons on the box in front of them. We 
explainedd that reaction times would not be measured during this series. Six 
practicee trials preceded the block of 40 experimental trials. 

PhasePhase 5: forced-choice recognition test. Immediately following the 
lastt experimental phase, we started a forced-choice recognition test. We 
presentedd a selection of 20 primes again, randomly intermixed with 20 
distractorr stimuli. We randomly selected five sex and five plant prime slides 
fromm Series 1 and five sex and five plant primes from Series 2. The 
distractorr stimuli consisted of 10 sex and 10 plant slides that were matched 
forr content, composition, and luminance. To minimize response biases, we 
addedd 20 slides (fillers) that participants had consciously perceived earlier in 
thee study, during the adaptation phase and the practice and experimental 
trials.. For each slide, participants were asked whether or not they believed 
theyy had seen it before. After the participant responded, she was shown the 
nextt slide. 

Results Results 

ThresholdThreshold determination and recognition test 
Identificationn thresholds ranged from 10 to 20 ms with a mean of 14 

mss (5D = 4). The mean SOA in the experimental series was 11 ms (SD = 3). 
InIn the exit interview, none of the participants reported having seen 
presentationss of a slide between mask and target in the experimental series. 
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Wee determined accuracy of the old-new decisions obtained dining the 
recognitionn task by calculating hit rates (true positive rates), false alarm rates 
(falsee positive ratesX and predictive values positive and negative (Janssen et 
al.,, 2000; Weinstein & Fineberg, 1980). Hit and false alarm rates provide 
informationn about accuracy in terms of detection, the proportion of stimuli 
thatt is correctly or incorrectly identified as prime. Predictive values positive 
andd negative provide information about accuracy in terms of discrimination, 
thee proportion of "seen before" and "not seen before" responses that 
correspondss to primes and distractors. Predictive values positive were 
calculatedd as the number of times a subject decided, "seen before" given that 
thee stimulus was a prime. This value reflects the probability of a correct 
responsee when participants indicate they have seen a slide before. Predictive 
valuess negative were calculated as the proportion of correct decisions given 
thee response "not seen before." 

Thee mean hit-rate for One fillers (i.e., slides that were presented before 
att a conscious level) was .67 (SD = 0.10). Table 3.1 shows the hit-rates, false 
alarmm rates, and predictive values positive and negative for the priming 
stimuli.. The relatively low hit rates indicate that the subjects were not 
accuratee in detecting priming stimuli. False alarm rates were also low, 
suggestingg that the subjects accurately detected distractors. The combined 
resultss indicate that the decision "not seen before" prevailed regardless of 
thee true nature of the presented stimuli 

Tablee 3.1 Mean Number and Accuracy of Old-New Decisions in Recognition 
TaskTask (N = 30) 

Sexuall Neutral Sexual & Neutral 

Primess Distractors Primes Distractors Primes Distractors 

Decisionn "Seen before" 1.8 2.2 2.4 1.5 4.3 3.7 

Decisionn "Not seen before 8.2 7.8 7.6 8.5 15.7 163 

ATT SD 7f SD ~M SD 

Hitt rate 

Falsee alarm rate 

Predictivee value positive 

Predictivee value negative 

0.18 8 

022 2 

0.43 3 

0.49 9 

(0.19) ) 

(0.17) ) 

(0.31) ) 

(0.07) ) 

0.25 5 

0.15 5 

0.61 1 

0.53 3 

(0.18) ) 

(0.12) ) 

(031) ) 

(0.07) ) 

0.22 2 

0.19 9 

0.55 5 

0.51 1 

(0.13) ) 

(0.12) ) 

(0.23) ) 

(0.05) ) 
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Thee predictive value positive for both sexual and neutral stimuli was 
aboutt .50, indicating that the response "seen before" was given equally often 
forr primes as for distractors. The predictive value positive for neutral stimuli 
singularlyy was relatively high, however, a one-group t-test showed that there 
wass no significant deviation from chance, 1(28) = 1.85, p = .07 (an alpha 
levell of .05 was used for all statistical tests). Predictive values negative were 
alll about .50, indicating that the response "not seen before" was given 
equallyy often for primes as for distractors. 

DecisionDecision times 
Withinn a total of 1,200 trials, participants made 15 response errors, M 

== 0.5, SD = 0.7 (i.e., participants pressed the sex-button in response to a 
plant-targett and vice versa). Table 3.2 shows means and standard deviations 
off errors per condition. A Friedman test, c2(3, N - 30) = 0.85, p = .84, 
revealedd no significant differences. 

Forr the remaining 1,185 trials, we eliminated outliers using the 
followingg procedure. First, we excluded decision times below 100 ms and 
abovee 1,000 ms. Second, we removed decision times of three standard 
deviationss above a participant’s mean (cf. Chapter 2; Janssen et al., 2000; 
Ratcliff,, 1993). This procedure led to the exclusion of another 10 trials. 
Participant’ss mean decision times over all 40 trials varied between 312 and 
5499 ms (M = 418, SD = 58). Table 3.2 shows means and standard deviations 
forr each condition. 

AA 2 (Prime: sex, plant) X 2 (Target sex, plant) repeated measures 
ANOVAA with decision time as the dependent variable revealed no 
significantt main effect of Prime, F(l, 29) = 2.70, p= .11, and a significant 
mainn effect of Target, F(l, 29) = 24.96, p = .00, indicating slower decisions 
afterr neutral targets. Contrary to our prediction no significant interaction of 
Primee x Target was found, F(lt 29) = 2.01, p = .17. 

Thee relationship between the results of the recognition test and the 
effectss of priming was explored using correlational analyses. We calculated 
Pearsonn product-moment correlations between an index of "recognition" and 
ann index of "effect of priming" (cf. Chapter 2; Janssen et al., 2000). We 
createdd the index of recognition by multiplying predictive values positive by 
thee associated hit rates. Thus, this index consisted of weighted predictive 
valuess positive. We created the effect of priming index by subtracting 
responsess obtained in the congruent trials from responses obtained in the 

56 6 



incongruentt trials. The correlations between Ine two indices were r = -.39, p 
-- .04, for the sexual stimuli and r = -.05, p = .79, for the neutral stimuli. 

Tablee 3.2 Mean Decision Time (in ms), Errors in a Categorization Task 
(Series(Series 1), and Subjective Responses(Series 2) for Sexual and Neutral 
TargetsTargets by Prime Content in Experiment 1 (N- 30) 

Sexuall targets 

Sexuall prima 

Neutrall prime* 

Neutrall taigeui 

Sexuall primes 

Neutrall primes 

Seriess 1 

Decisionn Time 
MM SD 

408 8 

406 6 

43S S 

423 3 

(61) ) 

(61) ) 

(64) ) 

(57) ) 

ElTOfS S 

M M 

0.17 7 

0.10 0 

0.13 3 

0.10 0 

SD SD 

(0.38) ) 

(0.31) ) 

(0.35) ) 

(0.31) ) 

Seriess 2 
Questionn 1 
subjective e 

arousal l 
M M 

1.7 7 

1.7 7 

1.4 4 

1.4 4 

SD SD 

(0.8) ) 

(0.8) ) 

(0.6) ) 

(0.6) ) 

Questionn 2 
arouubility y 

off slides 
M M 

22 22 

22 22 

1.1 1 

1.1 1 

SD SD 

(0.9) ) 

(0.9) ) 

(0.2) ) 

(0.2) ) 

SubjectiveSubjective sexual arousal 
Thee mean response to the first question (’To what degree did you feel 

sexuallyy aroused at this moment?") varied from 1.0 to 3.5 (M- 1.6, SD = 
0.7).. For the second question ("To what degree did you find the last slide 
sexuallyy arousing?") the range was 1.0 to 2.6 (M = 1.7, SD = 0.5). The 
correlationn between the two questions was r = .76 (p = .00). Means and 
standardd deviations per condition are presented in Table 3.2. 

AA 2 (Prime: sex, plant) X 2 (Target sex, plant) repeated measures 
ANOVAA was performed with the first question as the dependent variable. 
Wee found no main effect of prime, F(l, 29) = 0.10, p = .92. The main effect 
forr Target was significant, F(l, 29) = 17.32, p = .00, sexual targets elicited 
moree arousal compared to neutral targets. We found no significant 
interactionn between the factors, F(l , 29) = 1.32, p = .26. A 2 (Prime: sex, 
plant)) X 2 (Target- sex, plant) repeated measures ANOVA with the second 
questionn as the dependent variable revealed the same pattern: no main effect 
forr Prime, F(l, 29) = 0.25, p = .62, a main effect for Target, F(l, 29) = 
47.82,, p = .00, indicating higher arousal ratings after sexual targets, and no 
significantt interaction effect,F\\, 29)- 0.71,p = .41. 
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Too investigate a possible relationship between priming effects and the 
levell of awareness, we correlated the recognition index with the effect of 
priming.. The priming index was created by subtracting responses obtained in 
thee incongruent trials from responses obtained in the congruent trials. The 
correlationss between the two indices were not significant first question, 
sexuall stimuli r = -.03 (p = .87), neutral stimuli r = .19 (p - .31); second 
question,, sexual stimuli r= .13 (p = .51), neutral stimuli r = -.03 (p = .89). 

Discussion Discussion 

Fromm different findings it can be concluded that the primes were not 
consciouslyy elaborated and that explicit memory was not activated. 
Predictivee values positives obtained in the recognition test showed no 
significantt deviation from chance. Regarding Series 2, with subjective 
arousall as dependent variable, no effects of sexual primes were found. Also, 
participantss did not report having noticed the presence of the primes during 
thee exit interview. However, sexual primes did not facilitate the recognition 
off sexual targets in Series 1 as they did in men (Chapter 2; Janssen et al., 
2000).. Sexual information, inaccessible for conscious elaboration, failed to 
activatee implicit sexual memory. 

Differentt interpretations are possible. Women may not recognize 
visuall sexual stimuli unconsciously like men and there is a gender difference 
regardingg the implicit stage of activation. Alternatively, differences between 
thee male and female study could be responsible for the null results reported. 
Althoughh the study was an exact replication of the male study two 
interrelatedd aspects could be critical: (1) "depth of processing" of the primes 
differedd between men and women, (2) the sexual slides were male-oriented 

Comparisonn of this data with the male study (Chapter 2) could justify 
differentt levels of processing. Predictive value positives did deviate from 
chancee in thee male study and that was not so in mis experiment It could be 
hypothesizedd mat perceptual thresholds for the male-oriented explicit sexual 
slidess differed between men and women. The threshold determination 
proceduree resulted in a mean SOA that only differed 1 ms from the male 
study.. However, sexual slides are only a minor part of all the slides that have 
beenn used in the threshold determination procedure. The facilitation effect of 
sexuall primes in the male study could have resulted from a lower perceptual 
thresholdd of men for the explicit sexual slides in comparison to the other 
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slidess used in the threshold determination procedure. The perceptual 
thresholdd of women for explicit sexual slides could be roughly the same as 
forr the other (affective) slides used in the threshold determination procedure 
andd the derived SOA’s (ie., 80% of the personal threshold) could be too low 
too produce any effects. 

Thingss become more complex when we consider the significant 
negativee correlation between recognition test and Series 1: the "priming 
effect"" decreased with higher levels of recognition. In the male study 
(Chapterr 2) a significant positive correlation was found. Also a main effect 
off Target was found, sexual slides were categorized faster compared to 
neutrall slides. This effect was absent in the male study. Together these 
differentt results may indicate a difference in appraisal of the male-oriented 
explicitt slides by women compared to men. 

Dataa of a similar study may be relevant here. Conscious appraisal of 
differentt slide-sets was examined: male-oriented sexually explicit versus 
female-oriented,, sexually "romantic", stimuli (Chapter 4). The same 
paradigmm was used, only now primes were presented for 1,000 ms. No 
genderr differences were found in the categorization task and on responses to 
thee first question (subjective arousal). Regarding the second question 
(arousabilityy of slides), an interaction of slides with gender was found. 
Womenn rated targets as less arousing when they had been preceded by 
explicitt primes than did men; no gender difference was found after romantic 
primes.. It was concluded that basic cognitive processing of sexual 
informationn is similar for both genders and gender differences merely exit in 
explicitt sexual memory, since this is critical for conscious evaluation of 
sexuall information. Together with the results of this experiment, this 
conclusionn may be premature and women might already appraise sexual 
stimulii differently in an initial, implicit, stage of responding. 

öhma nn and Soares (1994) subliminally presented pictures of snake 
andd spiders to snake fearful and spider fearful participants. Snake fearful 
participantss showed enhanced SCR’s to snake stimuli and spider fearful 
participantss to spider stimuli (cf. Öhman , Flykt, & Esteves, 2001). Merely a 
preattentivee analysis of emotionally relevant features was sufficient to elicit 
aa fear response, more importantly, very brief presentations of emotional 
slidess did not seem to prevent a relatively specific analysis of content. The 
dataa suggest that snake- and spider-fearful participants were sensitized 
specificallyy to the feared stimulus. When emotions are action sets (Frijda, 
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1986),, which imply a set of goals, it could be suggested that implicit 
processingg of stimuli is dependent on their relevance for the current goals of 
thee individual. Regarding the sexual response, these goals might differ 
betweenn genders, e.g., relationship-oriented features may be more connected 
too sexual memory in women (Geer, 1996), both explicitly and implicitly. 

Wee decided to replicate the categorization task with the addition of a 
slide-sett of female-oriented, romantic, sexual stimuli. In addition to this, 
theree is another variable we would like to control for. Apart from 
psychologicall factors, sensitivity of the sexual system is depended on 
biologicall factors, e.g., the androgen hormones, estrogen, and progesterone 
(e.g.,, Kimura & Hampson, 1994; Slob, Bax, Hop, Rowland, & Van Der 
Werfff Ten Bosch, 1996; Van Lunsen & Laan, 1997). Several studies 
reportedd effects in the processing of sexual information across the menstrual 
cyclee (Johnston & Wang, 1991; Krug, Pietrowsky, Fehm, & Born, 1994; 
Krug,, Plihal, Fehm, & Bom, 2000; Wang & Johnston, 1993). It might be the 
casee that the chance to find the relatively small implicit effect can be 
optimizedd by testing women in a specific menstrual phase. 

Threee menstrual phases can be distinguished: (1) the menses, when 
estrogenn and progesterone levels are at minimum, (2) the ovulatory phase, 
withh maximum estrogen and androgen but low progesterone, and (3) the 
midluteall phase, when estrogen is moderately enhanced and progesterone at 
maximum.. In an experiment conducted by Krug et al, (1994), women were 
askedd to categorize briefly presented sexual and other affective and neutral 
visuall stimuli. No stimulus specific changes occurred in women taking oral 
contraceptives.. In women not taking oral contraceptives, the number of 
correctlyy recognized sex stimuli was enhanced during the ovulatory phase, 
andd during this phase also more stimuli from the other categories were 
falselyy recognized as sex stimuli. Reproductive status may have influenced 
sensitivityy towards sexual information. In a sequel study (Krug et al., 2000) 
changess in the event-related potential (ERP) to the stimuli were examined. 
Resultss indicate a specific effect of the menstrual cycle on the processing of 
sexuall stimuli that increases with deeper emotional processing (a "cognitive" 
vs.. an "affective" task were compared). The valence of the sexual stimuli 
wass heightened during the ovulatory phase. Also a nonspecific effect was 
foundd during the midluteal phase. 

Inn the studies conducted by Krug et al. (1994, 2000), besides sexual 
stimuli,, another stimulus category with reproductive significance was 
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presentedd babies. Recognition of baby stimuli was worsened during the 
midhiteall phase (Krug et aL 1994). In the ERP-study (Krug et al., 2000) a 
heightenedd valence during the midhiteal phase was found for all stimuli 
(includingg neutral). However, a similar study of Johnston and Wang (1991; 
Wangg & Johnston, 1993) showed a greater emotional valence of stimuli of 
malee models and babies during the midluteal phase, compared with other 
affectivee and nonaffective stimuli. They hypothesized that since 
progesterone,, referred to as the "pregnancy" hormone, has behavioral effects 
off pre-birth fetus caring and after-birth nest-building, an interest in babies 
andd males is an adaptive consequence during the midluteal phase. 

Inn addition to the male-oriented and the female-oriented stimuli, we 
decidedd to include baby stimuli in our design. Similar to sexual stimuli, baby 
stimulii may be relevant to individual goals and elicit a strong emotional 
approachh response. It can be hypothesized mat the affective significance of a 
baby-stimuluss is detected in a first, implicit, stage of emotional responding. 

Experimentt 2 

Thee purpose of this experiment was threefold: (1) to investigate 
implicitt activation by use of female-oriented sexual slides, (2) to investigate 
implicitt activation by baby-stimuli, (3) to explore stimulus specific effects of 
menstruall phase. Women, not taking oral contraceptives, were tested during 
threee menstrual phases. We asked mem to respond to consciously perceived 
targetss that were preceded by subliminally presented primes. Primes and 
targetss were pictures with reproductive or neutral content (see Figure 3.1). 
Thee experiment consisted of three series of trials that differed on pictures 
withh reproductive content male-oriented sexual (Experiment 1), female-
orientedd sexual, or babies. We predicted a facilitation effect of male-oriented 
sexuall primes on the recognition of male-oriented sexual targets during the 
ovulatoryy phase only. We predicted a facilitation effect of female-oriented 
sexuall primes on the recognition of female-oriented sexual targets that is 
mostt prominent during the ovulatory phase. We predicted a facilitation 
effectt of baby primes on the recognition of baby targets mat is most 
prominentt during the midluteal phase. 
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FigureFigure 3.1. Design of Experiment 2: 2 Prime (reproductive, neutral) X 2 
Targett (reproductive, neutral) X 3 Picture-set (male-oriented sexual, female-
orientedd sexual, baby) X 3 Menstrual phase (menses, ovulatory, midluteal). 

Inn Experiment 1 we kept all variables constant in comparison to the 
malee study (Chapter 2). For this experiment we made some changes in the 
designn and the apparatus used. We did not determine individual perceptual 
thresholdss since these may vary with the content of pictures as well as the 
reproductivee status of the participant (cf. Miller, 1991). Subsequently, we 
improvedd the design of the recognition test. Weighing theoretical interest 
againstt participants’ load, we decided to omit the series in which subjective 
arousall and arousability of slides are the dependent variables. Finally, we 
modernizedd stimulus presentations by the use of digital data projectors 
insteadd of slide projectors. 

Method Method 

Participants Participants 
Heterosexuall spontaneously cycling women were solicited through 

advertisementss posted around the university. They were screened in a 
standardizedd interview and considered eligible when they had not been 
pregnantt or lactating during the last 12 months, had not used oral 
contraceptivess during the last 4 months, and when they reported having 
regularr cycles (cf. Krug et al., 1994, 2000). They were also asked neutral 
questionss (e.g., participation in sports, native language) to obscure the 
importancee of menstrual cycle variables; participants’ prior knowledge of 
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thee study focus may influence their responses in a manner consistent with 
anyy stereotypical beliefs they may hold (Guttridge, 1994). At the end of the 
intervieww they were asked to keep the dates of their first day of menses in a 
diary.. Approximately 3 months later they were called again.When they still 
satisfiedd the conditions for inclusion and when they had the dates of their 
twoo last menses, three appointments for the experimental sessions were 
made. . 

Thee menstrual phase for each participant was determined by counting 
backwardss from the first day of the expected next menses (Wang & 
Johnston,, 1993). Ovulation is almost exactly 14 days prior to the onset of the 
nextt menses, irrespective of cycle length. During menses testing was 
performedd on day 2 or 3 of the menstrual cycle. Day 1 was not used to avoid 
possiblee confounding effects of physical discomfort (cf. Krug et al, 1994). 
Duringg the ovulatory and midluteal phase testing was performed in a three 
dayss interval around 14 and 7 days before the expected menstrual onset 
respectively.. The order of sessions was balanced across participants. For 
eachh participant, tests were conducted within the same 3-hour period of the 
day. . 

Approximatelyy 1 month after participation, participants were 
approachedd again and were asked for their first day of their last menses. 
Thesee data were used to optimize the initial assignment to the different 
menstruall phases; the ovulatory phase is brief and difficult to prospectively 
identifyy accurately from menstrual records alone (Kimura & Hampson, 
1994).. When, retrospectively determined, ovulation occurred before the 
three-dayy interval of testing, this session was reassigned as midluteal. When 
ovulationn occurred after the three-day interval of testing, this session was 
reassignedd as menses. When participants were now tested twice in the same 
menstruall phase, the session that best fitted the phase was used. 

AA number of 91 women were initially screened but only 16 women 
(MM = 21.6 years, SD = 2.1) participated. This final sample contained 34 
testingg sessions; in Table 3.3 the number of participants is split up to phase 
andd session. Although we aimed to include 30 women, the data collection 
hadd to be stopped because the data projectors were stolen from the 
laboratory.. Because the study suffered of low power we made some 
adjustmentss regarding our data analyses. To maximize the number of 
includedd observations, we did not compare the three menstrual phases in one 
analysiss but instead compared observations from the ovulatory and midluteal 
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phasee with the menses separately. Secondly, the alpha level for statistical 
testss was set on .10. 

Alll participants completed written informed consent prior to 
participation.. They were offered course credits or were paid (i.e., 14 euro) 
forr collaboration. All but one reported being sexually active; all had 
experiencedd sexual desire. On a 5-point scale, from highly dissatisfied to 
highlyhighly satisfied, they reported to be relatively satisfied with their current 
sexuall life (M = 3.1, SD = 0.7). 

Tablee 3.3 Number of Participants per Phase per Session 

Phase e 
meases s 

ovulatory y 
midhitcal l 

total l 

le e session n 

4 4 
3 3 
9 9 

16 6 

2c c session n 

8 8 
2 2 
2 2 

12 2 

3cc session 

2 2 
2 2 
2 2 

6 6 

total l 

14 4 
7 7 

13 3 

34 4 

Materials Materials 
Settingg and apparatus differed from Experiment 1 in only three 

aspects.. (1) To measure decision times one button box was placed in front of 
thee participant This box had seven buttons; only the left and right one were 
used.. Two labels defined the function of these buttons. One label depicted 
thee word plant, the other one depicted the words sex and baby on different 
sides,, participants were requested to turn around this label to match the 
differentt experimental tasks. The position (left/right) of the labels was 
randomizedd across participants but was held constant between the different 
sessions.. (2) Three digital data projectors, each outfitted with a Displaytech 
ferroelectricc liquid crystal shutter, were used to project the images on the 
screen.. Each data projector as well as all three shutters was controlled by the 
applicationn "Beam" (in-house software). (3) The size of the projected images 
wass 22-cm x 28-cm. Viewing distance was approximately 130 cm, resulting 
inn a 10°  horizontal and 12°  vertical visual angle. 

Otherr man the mask, four kinds of pictures were presented: male-
orientedoriented sexual, plant, female-oriented sexual, and baby. Pictures of the 
male-orientedmale-oriented sexual said plant set were digitized from slides of Experiment 
1,, the sexually explicit and plant slides respectively. The female-oriented 
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sexualsexual pictures depicted heterosexual couples making love. Characteristics 
off these slides are focus on female’s enjoyment, a general positive 
atmosphere,, attention to a nice background (e.g., nature, fireplaces) and 
genitalss not explicitly in focus (cf. Heiman, 1977, Geer & McGlone, 1990). 
Selectionn was based on subjective assessments of two female students. 
Picturess of the baby set depicted playing, laughing, sitting, and/or crawling 
clothedd babies. 

AUU pictures were carefully selected to match on stimulus dimensions 
ass complexity, contrast, and luminance. This selection was based on 
objectivee criteria. For example, the number of main elements of a picture 
mayy not exceed two, very dark or light pictures were adjusted by computer, 
andd it was tried to accomplish a broad range of colors for all sets. Final 
decisionss were based on subjective assessments, however. 

Threee stimulus series contained 40 trials each. In each trial a 
consciouslyy perceived reproductive (Le., baby or sex) or neutral (i.e., plant) 
targett was preceded by a subliminally presented congruent or incongruent 
primee (see Figure 3.1). Decision time was the dependent variable. 
Participantss were asked to categorize the targets as quickly as possible by 
pushingg either the sex/baby or plant button. Decision time was measured 
fromfrom onset of the target to the pressing of a button. Experimental trials 
proceededd as in Experiment 1 only prime exposure duration was 10 ms for 
alll participants. 

Thee experimental design of the study was a 2 Prime (reproductive, 
neutral)) X 2 Target (reproductive, neutral) X 3 Picture-set (male-oriented 
sexual,, female-oriented sexual, baby) X 3 Menstrual phase (menses, 
ovulation,, midluteal) within-subjects factorial. The use of digital data 
projectorss permitted a fuller randomization compared to Experiment 1. 
Withinn each series the sequence of the conditions was randomized afresh for 
eachh session. Regarding randomization of pictures (i.e., the specific pictures 
thatt fill in the conditions), we first randomly split the collection of plant 
picturess in three, 40 for each series. There were made three different 
versionss per series that were composed of different prime-target 
combinations.. These versions were randomly distributed among the 
sessions.. The sequence of the series was randomized afresh for each session. 

Afterr the experimental series a forced-choice recognition test was 
presented.. The design of this test differed from earlier studies (Chapter 2; 
Janssenn et al., 2000). To maximally equalize trials in the recognition test 
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withh trials in the experimental series, picture-presentations were subliminal 
(inn stead of surjraliminal; Merikle, Smilek, & Eastwood, 2001). The 
sequencee of events for a trial in the recognition test differed in one aspect 
fromm an experimental trial: the presentation of the target was now replaced 
byy a second presentation of the mask (cf. the threshold determination 
proceduree of Experiment 1). Participants were requested to guess whether a 
reproductivee or a neutral picture was presented between the double 
presentationss of the mask. In one test IS new sex pictures were mixed with 
155 new plant pictures. In a second test 15 new baby pictures were mixed 
withh 15 new plant pictures. Participants could respond by pushing either the 
sex/babyy or plant button. 

Too assess whether mood at time of testing was a confounding variable 
wee administered a Dutch adapted version of the Profile of Mood Scale 
(POMS,, Van Ark, Marburger, Mellenbergh, Vorst, & Wald, 1995; McNair, 
Lorr,, & Droppleman, 1971). Participants were requested to respond to 91 
adjectivess on a five-point scale ranging from 0, not at all, to 4, extremely. 
Thiss instrument yields scores for the following nine constructs: angry, 
content,, courting, depressed, elegant, fatigued, tense, unmoved, vigorous. 
Forr women internal consistencies (Cronbach’s alpha) of the subscales 
rangedd between a = .68 and a = .93. In addition to this participants were 
askedd two questions. The first one asked participants to indicate how 
sexuallyy aroused they felt (Question 1 of Experiment 1: ’To what degree did 
youu feel sexually aroused at this moment?"). The second one was a more 
indirectt and evaluative assessment of sexual arousal (an adapted version of 
Questionn 2 of Experiment 1: "To what degree did you find the sexual 
picturess sexually arousing?"). The questions could be answered on a 7-point 
scalee (cf. Experiment 1). 

Procedure Procedure 
AA female experimenter tested all participants individually. The 

experimentt consisted of three sessions of two stages: categorization tasks 
andd forced-choice recognition tests. At the start of the first session the 
participantss answered questions, in writing, about biographic variables, 
sexuall experience, and sexual problems. Before each session, participants 
weree asked to complete the POMS; at the end of each session, we 
administeredd the two questions regarding subjective arousal and arousablity 
off pictures and we conducted an exit interview. At the end of the third 
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session,, we provided participants with information about the theoretical 
backgroundd of the study. 

StageStage 1: categorization tasks. There are two differences compared to 
Seriess 1 of Experiment 1. (1) There are three categorization tasks in each 
session:: two sex versus plant and one baby versus plant. (2) Before each 
seriee of 40 trials mere were eight practice trials. 

StageStage 2: forced-choice recognition tests. There were two recognition 
tests:: one sex versus plant and one baby versus plant Participants were told 
thatt there was a a picture between double presentations of the mask that they 
probablyy could not see. They were told mat mis picture was a sex (or baby) 
orr plant picture and requested to guess its content by pushing either the sex 
(orr baby) or plant button. Before each serie of 30 trials there were eight 
practicee trials. 

Results Results 

RecognitionRecognition tests 
Wee determined accuracy of the reproductive-neutral (i.e., either baby-

plantt or sex-plant) decisions obtained during the recognition tasks by 
calculatingg hit rates (see Table 3.4). For each menstrual phase, hit rates for 
babyy and sex stimuli were all around .50. This suggests that the participants 
weree guessing the true nature of the presented stimuli. Additionally, hit rates 
didd not increase over sessions, indicating no sequence effect 

DecisionDecision times 
Thirty-fourr sessions of 40 trials leaded to an initial pool of 1,360 

trials.. The outlier procedure (see Experiment 1) led to the exclusion of 140 
(10.33 %) decision times. Wilcoxon tests were conducted to evaluate whether 
thee mean number of outliers differed between sessions or menstrual phases. 
Nonee of these comparisons was significant Session 1 versus Session 2, z -
0.36,, p = .72; Session 2 versus Session 3, z = 0.63,;? = .53; ovulatory phase 
versuss menses, z = 021, p p = .83; midluteal phase versus menses, z = 0.06, p 
== .95. Participants’ mean decision times per condition are shown in Table 
3.5. . 

OvulatoryOvulatory phase. Regarding the male-oriented sexual pictures a 2 
(Prime:: sex, plant) X 2 (Target sex, plant) X 2 (Phase: ovulatory, menses) 
repeatedd measures ANOVA with decision time as the dependent variable 
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revealedd a significant interaction of Prime X Target, F(l, 6) = 4.12, p = .089. 
Follow-upp tests showed no difference regarding neutral targets, F(l, 6) = 
1.82,, p = .226, however, a facilitation effect of sexual primes, compared to 
neutrall primes, regarding recognition of sexual targets approached 
significance,, F(l, 6) = 3.60, p = .107. No other main or interaction effects 
weree found. Regarding the female-oriented sexual pictures a similar 2 
(Prime)) X 2 (Target) X 2 (Phase) ANOVA revealed no significant main or 
interactionn effects. 

Tablee 3.4 Accuracy of Decisions in Recognition Tasks per Menstrual Phase 
andand per Session (N = 16) 

Babyy stimuli Sexual stimuli 

Hitt rate Hit rate 

Menses s 

Ovulatory y 

Midhiteal l 

lee session 

2ee session 

3ee session 

M M 

0.53 3 

0.56 6 

0.55 5 

0.55 5 

0.53 3 

0.53 3 

SD SD 

(0.15) ) 

(0.14) ) 

(0.13) ) 

(0.14) ) 

(0.14) ) 

(0.14) ) 

M M 

0.50 0 

0.48 8 

0.49 9 

0.50 0 

0.50 0 

0.44 4 

SD SD 

(0.19) ) 

(0.15) ) 

(0.10) ) 

(0.16) ) 

(0.11) ) 

(0.19) ) 

Regardingg the baby pictures a 2 (Prime: baby, plant) X 2 (Target: 
baby,, plant) X 2 (Phase: ovulatory, menses) repeated measures ANOVA 
withh decision time as the dependent variable revealed a main effect of Phase 
only,, F(l, 6) = 7.05,/? = .038. Participants’ responses were slower during the 
ovulatoryy phase compared to menses. No other main or interaction effects 
weree found. 

MidlutealMidluteal phase. Regarding the male-oriented sexual pictures a 2 
(Prime:: sex, plant) X 2 (Target: sex, plant) X 2 (Phase: midluteal, menses) 
repeatedd measures ANOVA with decision time as the dependent variable 
revealedd a significant interaction of Prime X Target, F(l, 10) = 7.83, p = 
.019.. Follow-up tests showed no difference regarding neutral targets, F(l, 
12)) = 0.31, p = .590, however, a facilitation effect of sexual primes, 
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comparedd to neutral primes, regarding recognition of sexual targets was 
significant,, F(l , 12) * 15.66, p = .002. Also a significant interaction of 
Primee X Phase was found, F(l, 10) = 16.17, p = .002. Follow-up tests 
showedd that participants’ responses during menses were slower after sexual 
primess compared to neutral primes, F(l, 10) = 3.29, p = .100, and contrary, 
duringg the midluteal phase were faster after sexual primes, F(l, 10) = 19.46, 
pp = .001. No other main or interaction effects were found. Regarding the 
female-orientedd sexual pictures a similar 2 (Prime) X 2 (Target) X 2 (Phase) 
ANOVAA revealed no significant main or interaction effects. 

Regardingg the baby pictures a 2 (Prime: baby, plant) X 2 (Target: 
baby,, plant) X 2 (Phase: midluteal, menses) repeated measures ANOVA 
withh decision time as the dependent variable revealed a main effect of 
Target,, FQ, 10) = 10.40, p = .009, together with a significant interaction of 
Targett X Phase, F(l , 10) = 4.24, p = .066. Follow-up tests showed no 
differencess during menses, F(l, 10) = 0.24, p = .635, however, participants’ 
decisionss to baby targets, compared to neutral targets, were faster during the 
midluteall phase, F(l, 10) = 21.32, p = .001. No other main or interaction 
effectss were found. 

Mood Mood 
Tablee 3.6 contains the mean scores on the subscales of the adapted 

versionn of the POMS and the mean scores of the questions regarding sexual 
arousall and arousability of pictures. There were no large or systematic 
changess between the different menstrual phases, which indcates no 
confoundingg factor of mood. 
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Discussion Discussion 

Beforee discussing the results of this experiment, an important 
limitationn is reported. The number of women that actually participated was 
farr below the number we intended to achieve. Especially regarding effects of 
menstruall phase, the results should be considered as preliminary. We limited 
thee number of analyses and also accepted a probability of .10 (in stead of 
.05)) of Type I errors. This said, we interpret the data following the three 
hypothesess under study: implicit activation by female-oriented sexual slides, 
implicitt activation by baby-stimuli, and stimulus specific effects of 
menstruall phase. 

Contraryy to prediction, the female-oriented sexual primes did not 
facilitatee recognition of sexual targets. In a conscious version of this priming 
taskk (Chapter 4) these female-oriented sexual pictures generated stronger 
subjectivee sexual arousal in women compared to male-oriented sexual 
pictures.. This effect can be attributed to differences in explicit memory, 
which,, reasoning from the results of mis experiment, do not extrapolate to 
implicitt memory. On the contrary, the male-oriented sexual primes did 
facilitatee recognitions of sexual targets. This indicates that implicit 
activationn of the sexual system in women is possible. Like men (Janssen et 
al.,, 2000; Chapter 2), women may unconsciously recognize a stimulus as 
sexual. . 

Theree were no effects of subliminally presented baby stimuli. The set 
off stimuli mat is competent to unconsciously activate emotional responding 
iss limited. Besides sexual features, empirical evidence for implicit activation 
wass found after fear stimuli, e.g., spiders and snakes (öhma n and Soares, 
1994)) and angry and happy faces (Morris et at, 1998; Whalen et al., 1998). 
Babyy pictures may not add to this set On the other hand our sample may not 
bee optimal: baby stimuli may not be highly relevant to individual goals of 
thee women tested, that is, merely young students. 

Theree were some interesting cycle effects, especially with respect to 
thee midluteal phase. During mis phase participants’ decisions to baby targets 
weree faster compared to neutral targets. Regarding the male-oriented sexual 
stimuli,, decisions after sexual primes were faster during the midluteal phase 
comparedd to neutral primes. There were no such effects during menses or 
ovulation.. Like the study of Johnston and Wang (1991; Wang & Johnston, 
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1993),, an elevated level of progesterone seems accompanied by a higher 
sensitivityy for visual reproductive stimuli. 

Resultss of the recognition tests showed that participants were unaware 
off the content of the subliminal picture presentations. We did not perform 
separatee tests for male-oriented versus female-oriented sexual pictures. In 
vieww of the different effects of these pictures, in retrospect mis is somewhat 
unfortunate.. In the discussion of Experiment 1 it was suggested mat 
perceptuall thresholds for the male-oriented explicit sexual slides might differ 
betweenn men and women. Similar to this it would be interesting to see 
whetherr perceptual thresholds in women differ between the different sorts of 
sexuall slides. There were no confounding influences of mood. In conclusion, 
thee data presented provide preliminary support for implicit sexual activation 
inn women. 

Generall Discussion 

Inn men, subliminally presented sexual primes facilitated recognition 
off sexual targets (Chapter 2; Janssen et al., 2000). Without the need of 
consciouss evaluation, sexually competent stimuli activate sexual implicit 
memoryy and set up sexual responding. The two experiments reported here 
weree conducted with the objective to replicate this result in a sample of 
women.. Taken together the two experiments do not give the unequivocal 
picturee we hoped for. At the outset we hypothesized that implicit processing 
off sexual information is similar for bom genders and gender differences 
merelyy exist in explicit sexual memory. A direct replication (Experiment IX 
however,, failed. Subsequently, we hypothesized mat women might already 
appraisee sexual stimuli differently in an initial, implicit, stage of responding. 
Wee added a female-oriented sexual picture set that on a conscious level were 
appraisedd as more arousing compared to the male-oriented sexual pictures 
(Chapterr 4). We predicted (Experiment 2) that these pictures might 
unconsciouslyy activate implicit sexual memory. Results were contrary to 
this:: no effects were found with female-oriented sexual pictures whereas 
male-orientedd sexual pictures did produce a priming effect 

Alll in all, a preliminary conclusion could equal the initial hypotheses: 
implicitt processing of sexual information may be similar for both genders. 
Likee men, women might unconsciously recognize a sexual stimulus as 
"sexual".. This recognition process seems unrelated to the potential of the 
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stimuluss to elicit subjective arousal, because female-oriented sexual slides 
producedd no effects, and could depend on the presence of simple 
archetypicall features like genitals or breast, because these features were 
moree present in the male-oriented sexual pictures. The fact that a direct 
replicationn failed could be attributed to the fact that results of the recognition 
testt differed from the male study (Chapter 2). The derived SOA’s in 
Experimentt 1 could have been too low to produce any effects. 

Itt is possible that although implicit information processing is 
qualitativelyy similar for women and men there is a quantitative difference. 
Menn do seem to be more strongly motivated sexually than women are: they 
masturbatee more frequently (Oliver & Hyde, 1993), they report less 
problemss concerning low sexual desire (Simons & Carey, 2001), and 
problemss of hypersexuality mostly concern men (Kafka, 2001). Men, as 
comparedd to women, have been found to be more easily aroused by visual 
stimulii (Geer et al., 1993). The effect size of priming, which is already low 
inn the male study, might be even lower with respect to women. 

InIn Experiment 2, effects of the menstrual cycle were taken into 
accountt Sensitivity for sexual and baby stimuli may change with estrogen 
andd progesterone levels respectively (cf. Johnston & Wang, 1991; Krug et 
al.,, 1994, 2000; Wang & Johnston, 1993). Results showed that stimulus 
specificc effects occurred only during the midluteal phase, when progesterone 
iss at maximum. Although Experiment 2 suffers of low power, it seems 
interestingg to include these hormonal effects in the design of future studies. 
Itt is recommended to take endocrine measures at the time of testing, when 
possible,, to be more certain of the hormonal status of the participant. In 
conclusion,, the data presented provide preliminary support for the role of 
implicitt processes in the female sexual system. 
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Chapterr 4 

Consciouss Processing of Sexual 
Information:: Mechanisms of 
Appraisal l 
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ToTo elucidate some of the activational mechanisms of sexual response, tins 
stucfystucfy investigated the effects of conscious appraisal of sexual and neutral 
stimulistimuli on a categorization task and on ratings of sexual arousal. Conscious 
appraisalappraisal is dependent on memory, regulatory, and attentional processes, 
interactinginteracting with one another. It is proposed that regulation is activated by 
attention,attention, furnished by representations from implicit and explicit memory. 
ParticipantsParticipants (26 men and 25 women) were asked to respond to "target" 
stimulistimuli that were preceded by supraliminal "prime" stimuli. Primes and 
targetstargets were operationalized by slides with sexual (i.e., romantic vs. explicit) 
andand neutral content. In a cognitive task, participants had to group randomly 
presentedpresented targets as quickly as possible into sexual and nonsexual 
categories.categories. Categorization of sexual targets was delayed when they were 
precededpreceded by sexual primes compared to neutral primes. This was interpreted 
asas an inhibitory process and compared with the Sexual Content-Induced 
DelayDelay (SCID) phenomenon (Geer & Bellard, 1996; Geer & Melton, 1997). 
NoNo gender difference was found. In a subsequent affective task, participants 
providedprovided an assessment of sexual arousal, followed by an evaluation of the 
targettarget This task was hypothesized to result in differential access to memory, 
wherewhere assessments of sexual arousal are influenced mainly by implicit 
memory,memory, and where evaluations are influenced mainly by explicit memory. 
GenderGender differences were most prominent in the evaluation aspect of this 
task.task. It was concluded that cognitive processing of sexual information is 
similarsimilar for both genders, but that gender differences are present in affective 
processingprocessing of sexual information. 

Thee authors thank Tabe Aalders, Cees de Gooijer, Lot Holleman, Edmee 
Nijdam,, and Esther Roelofs for their help in data collection. 
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Introduction n 

Whatt happens when a person is confronted with a sexually competent 
stimulus?? How is stimulus information transformed into particular sorts of 
actions?? For a full blown sexual emotion, specific components have to be 
activatedd (e.g., genital arousal, a subjective experience of sexual arousal) as 
welll as nonspecific components (e.g., heart rate changes, a subjective 
experiencee of tension). The activation of these components is mediated by 
physiologicall sensitivity (e.g., androgenic hormones) and environmental 
variables,, such as stimulus context, rules, and opportunities. Cognitive 
processess figure prominently. The focus of this study is on these cognitive 
processes.. Sex can be construed as an emotion (Everaerd, 1988; Geer et al., 
1993)) and emotional reactions depend on appraisal of the stimulus, which 
includess memory, regulatory, and attentional processes interacting with one 
another. . 

Inn a temporal perspective, unconscious activation of implicit sexual 
memoryy may be followed by a conscious appraisal of the sexual stimulus. In 
previouss studies, we concentrated mainly on very early stages of activation 
inn which effects of subliminalry presented sexual stimuli were investigated 
(Chapterr 2; Janssen et al., 2000). The aim of the present study was to clarify 
mechanismss at a later stage, the effects of consciously appraised sexual 
stimuli.. In mis stage, attention will be triggered and subjective arousal 
elicited.. We will first describe three relevant cognitive concepts (memory, 
regulation,, and attention) and situate them in an activational model of sexual 
response. . 

Memory Memory 
Longg term memory is not a unitary entity, but can be subdivided into 

explicitt (or declarative) and implicit (or procedural) memory (Squire, 1992; 
Tulvingg & Schacter, 1990). Explicit memory is consciously accessible; 
implicitt memory is not. Regarding "sexual memory," that is, memory 
associatedd with sexual responding, explicit memory refers to, for instance, 
recollectionss of sexual encounters, attitudes toward sex, sexual fantasies, and 
knowledgee about sexual rewards or costs. Implicit sexual memory refers to, 
forr instance, innate sexual reflexes, learned (automatized) sexual scripts, and 
classicallyy conditioned sensations. Explicit and implicit memories meet in 
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workingg memory and create an immediate conscious experience (LeDoux, 
1996). . 

Thee pathways that lead from memory to experience are different for 
bothh types of memory. On the one hand, subjective experience is dependent 
onn activated multiple, sexual as well as nonsexual, meanings in explicit 
memoryy (Everaerd, Laan, Both, et al., 2000; Geer et al., 1993; Janssen et aL, 
2000).. On the other hand, sexual stimuli, like other significant emotional 
stimuli,, may be processed implicitly. Implicit memories activate 
physiologicall responses and its feedback representations provide input to 
consciouss awareness of emotional states (Morris, 2002). Both types of 
memoryy contribute differently in producing a subjective emotional 
experience.. As noted by Damasio (2003), a feeling is "the perception of a 
certainn state of the body along with the perception of a certain mode of 
thinkingg and of thoughts with certain themes" (p. 86). A complete emotional 
experiencee consists of awareness of bodily responses (e.g., "I feel sexually 
aroused")) plus the cognitive appraisal of the stimulus as emotional (e.g., 
"miss is a sexual arousing stimulus"). 

Explicitt memory has been studied, with a focus on gender differences, 
usingg different experimental approaches. Geer and McGlone (1990) tested 
memoryy for sexually explicit, romantic, and neutral elements in a story. 
Maless correctly identified more sexually explicit and females more romantic 
sentences,, but the sexes did not differ on neutral sentences. It was 
hypothesizedd that men and women have different sexual schemata. A more 
abstractt test for these gender differences in sexual memory was done using a 
"networkk model of knowledge representation" (Geer, 1996). The meaning of 
aa concept was defined as the pattern of associates linked to the concept The 
organizationn of meaning to concepts relevant to sexuality was investigated 
byy participants’ similarity judgements to word pairs. Networks were more 
similarr within than between genders. Also, women had a more complex 
organizationn of knowledge for relationship-oriented words, whereas men 
weree found to have a more complex knowledge organization for explicitly 
sexuall words (see also Geer & Manguno-Mire, 1996). Differences in sexual 
respondingg between men and women may be traced to these differences in 
explicitt sexual memory (e.g., the experience of sexual arousal in women is 
moree blended with other emotional experiences compared to men; Everaerd, 
Laan,, Both, etal., 2000). 
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Onlyy a few studies of implicit memory have been conducted. Jacoby 
(1991)) has suggested a method to separate conscious and unconscious 
influencess on memory. His process dissociation procedure (FDP) consists of 
twoo conditions: in one condition, the two memory processes work in the 
samee direction; in the other condition, conscious influences oppose the 
unconsciouss ones. Bush and Geer (2001) focussed on separate influences of 
implicitt versus explicit memory using Jacoby’s FDP. Explicit memory for 
sexuall words was greater than for other emotional and neutral words; 
however,, no implicit memory effects or gender effects were found. Studies 
withh only men did show effects of implicit sexual memory. In a subliminal 
primingg paradigm, Bargh, Raymond, Strack, and Pryor (1995) were able to 
showw an implicit bidirectional link between sexual and power 
representationss in men high in the likelihood to sexually harass (see also 
Barghh & Raymond, 1995). In a priming study by Janssen et al. (2000), 
sexuall stimuli that were presented below the level of awareness affected 
penilee circumference and facilitated recognition of other sexual stimuli. 
Thesee data can be interpreted as implicit activation of sexual memory (see 
alsoo Chapter 2). 

Finally,, the occurrence of response disagreement (e.g., low self-
reportedd emotional rating and a relatively high physiological response; Laan, 
Everaerd,, Van Bellen, & Hanewald, 1994) was explained by independent 
contributionss from explicit and implicit memory. Sexual stimuli matched 
withh implicit sexual memory and led to physiological sexual arousal. 
Meanwhile,, the subjective experience of sexual arousal was absent because 
off activated nonsexual meanings in explicit memory (Everaerd, Laan, Both, 
ett al, 2000; Geer et al., 1993; Janssen et al., 2000). 

Regulation Regulation 
Centrall regulation of emotional responses is essential for adaptive 

functioning.. When a stimulus matches implicit and/or explicit sexual 
memories,, it can be identified as sexual and, from that point on, regulation 
off information processing is needed; attention will be triggered to monitor 
responses.. Although sexual excitement can be enhanced by intentionally 
bringingg (explicit) sexual memories into awareness, probably most of the 
timee regulation is inhibition. The sexual response basically is a "go-system" 
thatt with an appropriate stimulus and without inhibition would develop and 
unrolll automatically (Everaerd et aL, 200IX however, since sexual behavior 
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goess together with important concerns (e.g., reproduction, intimacy), 
attentionall mechanisms are triggered and activational stages are 
accompaniedd by conscious inhibitory control (Baars, 1998b; Fuster, 1997; 
Gross,, 1998). 

Thee triggering of attention and activation of regulation modules may 
empiricallyy correspond to the Sexual Content-Induced Delay (SCID) 
phenomenonn (Geer & Bellard, 1996; Geer & Melton, 1997). This concept 
referss to hesitancy in decision-making when erotic material is presented. 
Evidencee for the SCID phenomenon was found in unprimed and primed 
lexicall decision tasks and was accentuated in women (Geer & Manguno-
Mire,, 1996). When SCID is conceived as conscious regulation, mis gender 
differencee might be explained by evolutionary development Dissimilarities 
betweenn prehistoric gender roles may have influenced information 
processingg nowadays. Men have been selected to maximize their mating 
opportunities,, women do not benefit by increasing the number of sexual 
partnerss and would risk producing offspring of low quality if they mated 
indiscriminatelyy (Bailey et al., 1994). Hence, women may be more able to 
inhibitt (i.e., regulate) sexual responses (Bjorklund & Kipp, 1996; Both, 
Everaerd,, & Laan, 2003). 

Inn a recent study from our laboratory (Chapter 5), we presented sexual 
andd neutral "target" pictures that were preceded by consciously presented 
sexuall and neutral "prime" pictures. Recognition of sexual targets was 
delayedd by sexual primes compared to neutral primes. This effect seems 
similarr to SCID. SCID was not found regarding neutral targets; mere was no 
differencee in recognition time between sexually and neutrally primed neutral 
targets.. This supports the hypothesis that SCID can be seen as the activation 
off regulatory modules by sexual stimuli when an emotional response is 
elicited. . 

Attention Attention 
Consciouss regulation of sexual response is realized by attention. 

Attentionn is a prerequisite of consciousness (Tassi & Muzet, 2001). The 
resultss of selection are always conscious, whereas the processes of selecting, 
deselecting,, and maintaining selection may or may not be. As noted by 
Baarss (1998a), "attention involves the selection of targets for the searchlight 
too shine on, while consciousness results from illumination of the target" (p. 
59).. Regarding sexual response, attention is needed to consciously appraise 
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thee stimulus and later on for sustained responding. The same nonconscious 
statee can give rise to quite different experience depending on the process that 
constructt the latter from the former. The focus of attention in emotion can 
yieldd awareness of bodily phenomenology or emotion thoughts (Lambie & 
Marcel,, 2002). 

Thee amount of attention that is attracted by a sexual stimulus is 
correlatedd with its emotional valence. Stimuli that have the potential of 
elicitingg more arousal, dependent on matches with sexual memory, attract 
moree attention compared to less arousing stimuli. In experiments, 
heterosexuall men and women, gay men, and lesbian women were instructed 
too locate dots on slides of (nearly) nude men and women (Wright & Adams, 
1994,, 1999). Decision times were the longest for slides of the preferred 
gender.. Also, in studies with sex offenders (Abel, Huffman, Warberg, & 
Holland,, 1998; Letourneau, 2002), the times to rate slides were the longest 
whenn sexual interest was the highest 

ConsciousConscious appraisal 
Noww that memory, regulation, and attentional processes have been 

cursorilyy addressed, how do these processes interact in the activation of a 
sexuall response when a sexual stimulus is perceived? Two different 
pathwayss are distinguished (see Figure 4.1). (1) Sexual stimuli may be 
processedd implicitly, thus quick and unconscious. The subjective experience 
off sexual arousal cannot emerge without conscious evaluation, yet motor 
programss can be implicitly activated. Dependent on physiological sensitivity 
andd context variables, implicit activation could become enough intense to 
triggerr attentional mechanisms (Everaerd et al., 2001). (2) Conscious 
appraisall of the sexual stimulus results from attentional focus. The appraisal 
processs is contingent on the match between stimulus characteristics and 
explicitt memory. 

Afterr the stimulus is consciously evaluated as sexual, regulation 
moduless are engaged. Now the subjective experience of sexual arousal 
emerges.. For sustained response, attention to internal or external sexual cues 
iss needed. Without attending, the sexual response will fade away. Regulation 
off the response also functions through conscious evaluation, for which 
attentionn is a prerequisite. 
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FigureFigure 4.1. Regulation is activated by attention, which is provided with 
representationss form implicit and explicit memory. 

OverviewOverview of the study 
Thee experiment in this study will concentrate on the effects of 

consciouss appraisal of sexual stimuli to elucidate some of the activational 
mechanismss described above. We investigated mechanisms of appraisal by 
lookingg at the interaction of gender and sexual content of stimuli: romantic 
versuss sexually explicit (cf. Geer et al., 1993; Geer & Manguno-Mire, 1996). 
Thiss interaction has been studied before, with mixed results. In general, men 
reportedd more subjective sexual arousal than women in response to sexual 
stimulii (Geer & Manguno-Mire, 1996; Murnen & Stockton, 1997). A 
preferencee of women for affective, romantic sexual material over explicit 
sexuall material was reported and an opposite relationship for men (Kinsey, 
Pomeroy,, & Martin, 1948; Kinsey, Pomeroy, Martin, & Gebhard, 1953; see 
alsoo Geer et al, 1993). However, also different effects were reported (for an 
overview,, see Geer & Manguno-Mire, 1996) and some studies could not 
distinguishh gender differences in the appraisal of different sorts of sexual 
stimulii (Dekker & Everaerd, 1989; Fisher & Byrne, 1978; Heiman, 1977; 
Schmidt,, Sigusch, & Schafer, 1973; Quackenbush, Strassberg, & Turner, 
1995). . 

Itt was decided to elaborate on the priming paradigm used by Janssen 
ett al. (2000). Priming involves a change in response to a "target" stimulus as 
aa consequence of a prior encounter with a related "prime" stimulus. Effects 
off stimuli (primes) are studied indirectly, uncontaminated by direct 
intentionall influences. Primes and targets were sexual and neutral color 
slides.. The primes were presented for 1000 ms. While this duration is too 
shortt for extensive cognitive elaboration, it will be long enough to start 
controlledd conscious processing of sexual information (Neely, 1977; Posner 



&& Snyder, 1975). By varying instructions, a "cognitive" versus an 
"affective"" task were created In this way, effects of the primes can be 
analyzedd for different response components: recognition time of sexual 
informationn and subjective sexual arousal respectively. 

Inn both tasks, the participants were exposed to sexual (i.e., romantic 
andd explicit) and neutral pictorial stimuli mat were presented on slides. They 
weree instructed to respond to randomly presented sex and neutral target 
stimulii mat were primed by preceding sexual or neutral prime-stimuli So, 
thee basic design of the study was a 2 (Prime: Sexual vs. Neutral) x 2 (Target 
Sexuall vs. Neutral) factorial. 

Inn the cognitive task, participants were asked to categorize the targets 
ass quickly as possible. Latency of decision was the dependent variable. In a 
subliminall priming version of this task, it was found that sexual primes 
facilitatedd recognition of sexual targets (Chapter 2; Janssen et al., 2000). 
Whenn the primes were consciously perceived, an opposite effect was 
obtained,, that is, sexual primes decelerated the categorization of sexual 
targetss (Chapter 5). This effect was comparable to the SCID phenomenon 
(Geerr & Melton, 1997; Geer & Bellard, 1996). 

Inn the affective task, participants were asked to rate the targets. 
Participantss were asked two questions, in which the requested focus of 
attentionn differed in order to create a different access to memory (Robinson 
&& Gore, 2002). In this way, we may distinguish between implicit versus 
explicitt contributions to emotional self-report First, participants were asked 
too provide an assessment of their level of sexual arousal. Second, they were 
askedd to what degree they found the target sexually arousing. The first 
questionn required an introspective assessment of sexual arousal influenced 
byy implicit memory and physiological feedback. The second question 
requiredd a cognitive appraisal of the target and was mainly determined by 
explicitt memories. 

Theree were six predictions. (1) Regarding the cognitive task, we 
predictedd a SCID effect (i.e., sexual primes decelerate the categorization of 
sexuall targets). (2) With respect to gender, the SCID effect was predicted to 
bee larger in women (Bjorklund & Kipp, 1996; Geer & Manguno-Mire, 
1996).. (3) With respect to stimulus category, we expected the SCID effect to 
bee the largest for the stimuli with thee most arousing capacity: for women, the 
romanticc slides; for men, the explicit slides (Geer & Manguno-Mire, 1996). 
(4)) Regarding the affective task, we expected men to report more arousal 
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comparedd to women (Geer & Manguno-Mire, 1996; Murnen & Stockton, 
1997).. (5) For women, we predicted reports after romantically primed 
targetss to indicate more arousal than assessments after sexually explicitly 
primedd targets and for men we expected the opposite result (Geer et al., 
1993;; Kinsey et al., 1948,1953). (6) Finally, we expected that the magnitude 
off the SCID effect in the cognitive task would correlate positively with 
assessmentss of arousal in the affective task. 

Method d 

Participants Participants 
Fifty-onee heterosexual undergraduates, 26 men and 25 women, 

participatedd in this study, which was conducted at the University of 
Amsterdam.. Mean age for men was 22.6 years (SD = 2.9) and for women 
22.00 years (SD - 3.6). Course credits were offered for participation. All 
participantss completed written informed consent prior to participation. 

SettingSetting and Apparatus 
Thee experiment was conducted in two adjacent rooms. Participants 

weree seated at a table, facing a backlit milk colored projection screen. The 
sizee of the projected images was 13 x 26 cm. Viewing distance was 
approximatelyy 130 cm, resulting in a 6°  horizontal and 11°  vertical visual 
angle.. For the registration of responses, three button boxes were placed in 
frontt of the participant. The first button box was placed in the middle of the 
table.. This box had seven buttons and was used to measure subjective 
responsess on a 7-point scale. Two boxes with one button each were used to 
measuree decision times. They were placed on the left and right side of the 
table.. One was labeled with the word sex, the other with the word plant. The 
positionn (left/right) of these buttons was randomized across participants. 

Thee experimenter and all technical equipment required for slide 
presentationss and data collection were stationed in the adjacent room. 
Communicationn with the participant was established using an intercom 
system.. Three Kodak slide projectors, each outfitted with a Displaytech 
ferroelectricc liquid crystal shutter, were used to project the images on the 
screen.. A Bull Z433D microcomputer was used to control the slide carousels 
ass well as the sequencing and timing of the shutters. 
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MaterialsMaterials and Design 
Slidess with sexual content were made of photographs from erotic and 

pornographicc magazines. Three subsets were created: explicit, romantic, and 
models.models. Selection was based on subjective assessments of three female and 
twoo male students. Slides of the explicit set portrayed heterosexual couples 
engagedd in oral or genital sexual activity. These are typically male-oriented 
pornographicc slides with genitals of both sexes clearly visible. The romantic 
slidess depicted heterosexual couples making love as well as masturbating 
women.. Characteristics of this category are: female’s enjoyment, a general 
positivee atmosphere, a pleasant background (e.g., nature, fireplaces), and 
genitalss not explicitly in focus (cf. Heiman, 1977; Geer & McGlone, 1990). 

Thee third category of sexual stimuli, models, was selected to function 
ass targets in series in which participants rated their subjective sexual arousal 
andd the arousability of the stimuli (see Table 4.1). To attribute differences in 
subjectivee arousal to the different prime-categories (i.e., explicit vs. 
romantic),, this subset was made as homogeneous as possible. Slides 
depictedd nude or nearly nude women, looking into the camera, photographed 
inn Playboy-like fashion. Photographs of men only were not included to avoid 
inhibitionn in arousal when men view same-sex pictorial stimuli (cf. Money 
&& Ehrhardt, 1972; Schmidt, 197S). A pilot study was conducted in which 23 
menn and 24 women rated an initial set of 80 slides. The question T o what 
degreee did you find the last slide sexually arousing?" could be answered on a 
7-pointt scale, varying from not at all to extremely. Forty slides were selected 
too form this subset; the mean for men was 3.1 (SD = 1.1) and for women 1.7 
(SD(SD = 0.8). This difference was statistically significant, /(45) = 5.10, p < 
.001. . 

Thee neutral, or plant, stimuli depicted pictures of flowers, plants, and 
bushes.. All stimuli were selected to match on dimensions such as 
complexity,, contrast, and luminance. For example, the number of main 
elementss of a picture was not allowed to exceed two, excessively dark or 
lightt pictures were omitted, and an attempt was made to arrive at a broad 
rangee of colors for all sets. 

AA 2 (Gender) x 2 (Prime: Sexual vs. Neutral) x 2 (Target Sexual vs. 
Neutral)) x 2 (Stimulus Set Explicit vs. Romantic) factorial design with 
repeatedd measures was employed. The experiment consisted of four series of 
400 trials each. In each trial, a sex or plant target was preceded by a sex or 
plantt prime. In Series 1 and 2, the sexual primes were from the explicit set; 
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inn Series 3 and 4, sexual primes were from the romantic set The sexual 
targetss in Series 1 to 4 came from the explicit, models, romantic, and models 
sett respectively. The first part of the experiment was setup to contrast a 
subliminall priming experiment (Chapter 2). To keep this part similar to the 
subliminall priming study, the order of the stimulus sets (explicit/romantic) 
wass not randomized or alternated. 

Tablee 4.1 Division of the Subsets of Slides between the Cognitive (Series 1 
andand 3) and Affective Task (Series 2 and 4; number of slides in parentheses) 

primes s 

targets s 

explicit t 

Serie** 1,2(40) 

Serie.. 1 (20) 

texual l 
ronurjtic c 

Serie»» 3,4 (40) 

Serie»» 3 (20) 

models s 

Seriess 2,4 (40) 

neutral l 

Seriess 1,2,3,4(80) 

Seriess 1,2,3,4(80) 

Inn Series 1 and 3 (i.e., the cognitive task), decision time was the 
dependentt variable. Participants were asked to categorize the targets as 
quicklyy as possible by pushing either the sex or plant button. Decision time 
wass measured from onset of the target to the pressing of a button. In Series 2 
andd 4 (i.e., the affective task), the dependent variables of interest were 
subjectivee sexual arousal and arousability of slides. Each target was 
followedd by two questions. In the first question, participants were asked to 
indicatee how sexually aroused they felt ("To what degree do you feel 
sexuallyy aroused at this moment?")- Participants could press one of the 7 
buttons,, reflecting a 7-point scale with not at all and extremely as its 
anchors.. The second question involved a rating of the sexual valence of the 
targett and required participants, using the same 7-point scale, to answer the 
question:: ’To what degree do you fmd the last slide sexually arousing?" The 
twoo questions following the targets in Series 2 and 4 were presented on two 
slides. . 

Primee exposure duration was 1000 ms. In Series 1 and 3, target 
presentationss were ended as soon as the participant pressed a button. In 
Seriess 2 and 4, targets were presented for 1000 ms, followed by the slide 
withh the first question. After the participant responded, the second question 
wass presented. 

Randomizationn of conditions with regard to the Prime and Target 
factorss was limited for both methodological and technical reasons. One 
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sequencee was created that consisted of 160 trials. This sequence was 
randomlyy determined with one restriction: within each block of 40 trials, the 
fourr conditions were equally represented (ie., each block contained 10 trials 
off each of 4 conditions: sex-sex, sex-plant, plant-sex, plant-plant). A mirror 
off mis sequence was created by changing prime content, so that whenever a 
targett was preceded by a sexual prime in thee original sequence, it would be 
precededd by a plant prime in the "mirror" sequence, and vice versa. These 
twoo sequences were randomly distributed among the participants and split 
upp into four series of 40 trials. 

Regardingg randomization of slides (i.e., the specific slides mat 
representt the conditions), a random selection of 80, out of a total of 160, 
plantt slides was used as prime; the other 80 were used as target. The subset 
off 60 explicit slides was randomly split in two parts, 20 targets for Series 1 
andd 40 primes for Series 1 and 2. The same procedure was followed for the 
subsett of 60 romantic slides with regard to Series 3 and 4. The models subset 
consistedd of 40 slides which were selected to function as targets in Series 2 
andd 4. One random sequence of the targets was made and used for all 
participants;; the sequence of the primes was randomized afresh for each 
participant t 

Procedure Procedure 
Alll participants were tested individually by an experimenter of the 

samee gender as the participant. The experiment, which took about 75 
minutess to complete, consisted of five phases: (a) Adaptation, (b) Series 1: 
Explicitt Set, Cognitive Task, (c) Series 2: Explicit Set, Affective Task, (d) 
Seriess 3: Romantic Set, Cognitive Task, (e) Series 4: Romantic Set, 
Affectivee Task. 

Adaptation.Adaptation. The adaptation phase was included to permit habituation 
too room illumination level, to the light emitted by the slide presentations, 
andd to familiarize participants with the slide presentation procedure. 
Participantss were informed about the procedures in the dimly lit 
experimentall room. After this, the experimenter went to the adjacent room 
andd from that moment on all communication took place via the intercom 
system.. As part of the adaptation, participants were presented with 15 slides 
(includingg both sex and plant slides), each lasting 30 seconds, and were 
askedd to just watch the slides. 
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SeriesSeries 1: Explicit set, cognitive task. It was explained that in this 
phasee sex and plant slides would be presented sequentially. Participants were 
askedd to decide on each trial whether the last slide (i.e., the target) was a sex 
orr plant picture and to press the corresponding button with their right or left 
forefinger.. They were instructed to respond as fast and accurately as 
possible.. During a block of 12 practice trials, participants were familiarized 
withh the task. After these trials, the presentation of the 40 experimental trials 
wass started. 

SeriesSeries 2: Explicit set, affective task. After a 5-minute resting period, 
duringg which participants listened to music, a new block of trials was 
presented.. Participants were informed that they would be exposed to a 
similarr series of trials; however, this time they were asked to answer the two 
sexuall arousal questions after each prime-target combination. Answers could 
bee given by pushing one of the seven buttons on the box in front of them. In 
addition,, it was explained to them that reaction times would not be measured 
duringg this series. The block of 40 experimental trials was preceded by six 
practicee trials. 

SeriesSeries 3: Romantic set, cognitive task Series 3 were the same as 
Seriess 1 with two exceptions. The Romantic stimulus set was used for sexual 
primess and there were six practice trials instead of 12. 

SeriesSeries 4: Romantic set, affective task. Series 4 were the same as Series 
22 only now sexual primes were from the Romantic stimulus set. 

Results s 

SeriesSeries 1 and 3: Cognitive Task 
Thee participants completed two series of 40 trials leading to an initial 

pooll of 4,080 trials. Due to computer failure, one series (40 decision times) 
wass missing. Three series (120 decision times) were excluded because 
participantss did not correctly understand the instruction and responded on 
both,, primes and targets (instead of targets only). Outliers were eliminated as 
follows:: (1) response errors were excluded, that is, participants pressed the 
sex-burtonn in response to a plant-target and vice versa; (2) decision times 
beloww 100 ms and above 2000 ms were excluded; and (3) decisions of three 
SDss above a participant’s mean were removed (cf. Mogg et al., 1992; 
Ratcliff,, 1993). There were 79 (2.0%) response errors. For the remaining 
trials,, the outlier procedure led to the exclusion of another 97 decision times. 
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Together,, 336 (8.2%) decision times were excluded. To see if the number of 
excludedd decision times differed among different sorts of trials, means were 
computedd for eight conditions, 2 Prime x 2 Target x 2 Stimulus Set A 
Friedmann test revealed no significant difference, c2(7,N= 51) = 10.45,/? > 
.. 10 (an alpha level of .05 was used for all statistical tests). 

Participants’’ mean decision times ranged between 353 and 928 ms (M 
== 497; SD = 100). Means and SDs for each condition are shown in Table 
4.2.. A 2 (Gender) x 2 (Prime: Sexual vs. Neutral) x 2 (Target Sexual vs. 
Neutral)) x 2 (Stimulus Set Explicit vs. Romantic) repeated measures 
ANOVAA was performed on the mean decision times. Only main effects and 
two-wayy interactions were calculated. The ANOVA revealed a main effect 
forr Target, F(l, 45) = 4.13, p - .048. Categorization of sexual targets was 
slowerr compared to categorization of neutral targets. Two significant 
interactionss were found: Prime x Target, F(l , 45) = 9.28, p = .004, and 
Primee x Stimulus Set, F(l, 45) = 6.61,p = .014. No other significant main or 
interactionn effects were found 

Tablee 4 2 Mean Decision Time (in ms) in a Categorization Task for Sex and 
NeutralNeutral Plant Targets by Prime Content (N = 49) 

Seriess 1, Series 3, 

Explicitt set Romantic set 

Sexx targets 

Sexx primes 

Neutrall primes 

Neutrall targets 

Sexx primes 

Neutrall primes 

M M 

535 5 

498 8 

501 1 

492 2 

SD SD 

123 3 

118 8 

97 7 

108 8 

M M 

502 2 

494 4 

482 2 

490 0 

SD SD 

129 9 

141 1 

95 5 

112 2 

Posthocc analysis of the Prime x Target interaction (see Figure 4.2, left 
panel)) was performed. Contrasts revealed that, as predicted, categorization 
off sexual targets was slower when preceded by sexual primes compared to 
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neutrall primes, F(l, 50) = 11.86, p = .001; there was no effect of Prime for 
neutrall targets. Also, sexually primed sexual targets were categorized slower 
comparedd to sexually primed neutral targets, F(l, 50) = 7.59, p = .008. There 
wass no effect between neutrally primed targets. 

FigureFigure 4.2. Mean decision time in a categorization task by prime content 
sketchedd for sex and neutral targets (left panel) and for Series 1 and 3 (right 
panel;; #=49). 

Posthocc analysis of the Prime x Stimulus Set interaction (see Figure 
4.2,, right panel) showed that in Series 1 mean decision times after explicit 
primess (regardless of targets) were slower compared to mean decision times 
afterr neutral primes, F(l, 48) = 9.81, p = .003; in Series 3 (with romantic 
primes),, there was no effect of prime-content. Sexual primes from the 
Explicitt Set (Series 1) led to slower decisions than sexual primes from the 
Romanticc Set (Series 3), F(l, 46) = 4.79, p = .034. No effect was found 
betweenn Series 1 and 3 with regard to decisions after neutral primes. 

SeriesSeries 2 and 4: Affective Task 
Thee participants provided ratings on the two questions after each trial. 

Duee to computer failure, one series (80 ratings) was missing. Only responses 
afterr sexual targets were analyzed for two reasons: (1) although from a 
methodologicall perspective (standardization) it was useful that Series 2 and 
44 were comparable to Series 1 and 3, ratings of subjective sexual arousal 
regardingg neutral targets are less meaningful; (2) because ratings after 
neutrall targets were very low and had little variation, they were statistically 
difficultt to analyze. 

90 0 



Thee mean response to the first question ("To "what degree do you feel 
sexuallyy aroused at this moment?") ranged from 1.0 to 4.7 (M = 2.6; SD = 
1.0).. For the second question (To what degree do you find the last slide 
sexuallyy arousing?"), the range was 1.0 to 5.3 (M * 2.9; SD = 1.1). The 
Pearsonn product-moment correlation between the two questions was r = .75 
(p(p < .001). Means, SDs, and correlations between the two questions per 
conditionn are presented in Table 4.3. In order to determine the reliability of 
thee questions, Cronbach’s alpha coefficients were calculated in four 
conditions,, 2 Prime x 2 Stimulus Set Coefficients ranged between a = .93 
andd a = .97, indicating a strong internal consistency. 

Tablee 4.3 Subjective Responses to Sexual Targets (Subset Models) preceded 
byby Explicit, Romantic, and Neutral Primes 

Questionn 1, Question 2, Correlation 

ee arousal annaarality of slides between question 

Phasee 2, Phase 4, Phase 2, Phase*, Phase 2, Phased 

Explicitt set Romantic iet Explicit set Romantic set E l i c i t set Romantic set 

AiAi SD M S T " ~M 55 JH SD r r 

Men(«« - 2 6 ) 

Sexx 2.7 1.1 3.1 

Neutrall 2.6 0.9 2.9 

Women(»» «25) 

Sexx 2 3 0.9 2.7 

Neutrall 2.0 0.9 2.7 

*p*p <M**p <.01 

Forr each dependent variable, subjective arousal and arousabiliry of 
slides,, an ANOVA was carried out in which we only calculated main effects 
andd two-way interactions. A 2 (Gender) x 2 (Prime: Sexual vs. Neutral) x 2 
(Stimuluss Set: Explicit vs. Romantic) repeated measures ANOVA was 
performedd on the mean responses of the first question. Two significant main 
effectss were found: Prime, FQ., 47) = 34.02, p < .001, and Stimulus Set, F{\, 
47)) = 21.65, p < .001. Inspection of the means showed that sexual targets 
precededd by sexual primes produced more arousal than sexual targets 
precededd by neutral primes and that the explicit primes elicited less arousal 

1212 3.5 1.1 3 J 

1.11 3.3 0.9 3.1 

1212 2.3 1.0 3.1 

1.22 2.0 0.9 3.0 

1.11 .83  SI w 

1212 .80  .82 " 

1212 .47  .74 " 

1.22 .36 .68 ** 

t t 

91 1 



thann the romantic primes. No other significant main or interaction effects 
weree found. 

Forr the means of responses to the second question, a 2 (Gender) x 2 
(Prime:: Sexual vs. Neutral) x 2 (Stimulus Set: Explicit vs. Romantic) 
repeatedd measures ANOVA revealed three main effects. Responses of men 
weree significantly higher than responses of women, F(l, 47) = 6.54, p = 
.014.. Regarding the factor Prime, sexual targets were rated as more arousing 
whenn preceded by a sexual prime compared with targets preceded by a 
neutrall prime, F(l, 47) = 33.52, p < .001. The main effect of Stimulus Set 
showedd that targets following romantic primes were rated as more arousing 
thann targets following explicit primes, F(l, 47) = 20.86, p < .001. Also, a 
significantt Gender x Stimulus Set interaction was found, F(l, 47) = 26.08, p 
<< .001 (see Figure 4.3, right panel). No other significant interaction effects 
weree found. 

men,, series 2, sesjaHy exprid and neut al primes 

women,, series 2, sexually explldl and neutral primes 

men,, series 4, romantc and neutral p 

women,, series 4, romantic and neurs 

Subjective e 
Arousall (1-7) 
Questionn 1 

oll Sides (1-7) 
Questionn 2 

FigureFigure 4.3. Subjective responses after sexual targets (subset models) for men 
(n(n = 26) and women (w = 25) after sexually explicit, romantic, and neutral 
primes. . 

Posthocc analysis of the Gender x Stimulus Set interaction was 
performed.. Contrasts revealed that for Series 2 (i.e., explicit sexual primes), 
menn rated the targets as more arousing than women, F(l,49) = 21.82,p< 
.001,, and there was no gender difference in Series 4 (i.e., romantic primes). 
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Thee targets from the subset models were rated in a pilot study. The 
questionn in this pilot study was the same as was used as Question 2 in Series 
22 and 4: "To what degree do you find the last slide sexually arousing?" To 
examinee how much arousal was added by the different sexual primes 
(explicitt vs. romantic), we subtracted the mean ratings of the pilot study (3.1 
andd 1.7 for men and women, respectively) from the mean ratings of the 
secondd question of the sexually primed targets. The explicit primes added 
0.44 (SD = 1.1) points for men and 0.6 (SD = 1.0) for women; an independent 
samplee t tests revealed no significant difference. The romantic primes added 
0.44 (SD - 1.1) for men and 1.4 (SD = 1.2) for women; an independent 
samplee f tests revealed that the mean addition in arousal after romantic 
primess was larger for women compared to men, /(47) = 44.74,^ = .003. 

Pearsonn product-moment correlations were computed between (1) a 
SCIDD effect in the cognitive task, mat is, difference between decisions to 
sexuallyy primed sex-targets and neutrally primed sex-targets, and (2) the 
"subjectivee priming" effect, that is difference between ratings (Question 1 
andd 2) after sexually primed sex-targets and neutrally primed sex-targets. No 
significantt correlations were found. 

Discussion n 

Thee results are reviewed in order of our six predictions. In the 
cognitivee task, a significant Prime x Target interaction confirmed our first 
prediction.. Decisions after sexual targets were delayed by sexual primes. 
Thiss effect is comparable to the SCID phenomenon described by Geer and 
Manguno-Miree (1996). The effect was found by comparison to neutrally 
primedd sexual targets as well as by comparison to sexually primed neutral 
targets.. Sexual information appears to inhibit or decelerate only decisions 
concerningg sexual information. SCID can be seen as an effect of drawning 
attentionall resources: the regulation which is needed when a sexual response 
iss requested. 

Contraryy to our second and third prediction, no gender differences 
weree found in the cognitive task. The SCID effect was pronounced in 
womenn (Geer & Bellard, 1996; Geer & Melton, 1997), but this was not 
replicatedd in the present study. Also, the predicted Gender x Stimulus Set 
interaction,, with SCID being larger after romantic primes for women and 
largerr after explicit primes for men, was not found. Bush and Geer (2001) 
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speculatedd that as our culture changes and evolves, females are becoming 
socializedd to believe that it is not necessary to hide interest in sexual stimuli. 
Ass data continue to be collected, identified gender differences in sexual 
memoryy will lessen. This might be applicable here. 

Thee significant Prime x Stimulus Set interaction required a 
reinterpretationn of the data. It was found mat decisions after romantic primes 
didd not differ from decisions after neutral primes and explicit sexual primes 
deceleratedd all subsequent decisions, including the categorization of neutral 
targets.. Explicit sexual primes seem to elicit emotional regulation that was 
nott limited to sexual response. This effect can be compared to an experiment 
wheree neutral, sexual, and threatening primes had to be ignored and 
followingg sexual and neutral targets had to be categorized (Chapter 5). In 
thiss study, sexual and threatening primes decelerated decisions to sexual 
targets,, compared to neutral primes. Sexual and neutral primes did not differ 
inn their effect on neutral targets; however, threatening primes decelerated 
decisions.. It is suggested that the explicit primes in this study had a stronger 
emotionall valence than the romantic primes, not reducible to sexually 
specificc valence only. 

Resultss of the affective task showed that the two different questions 
yieldedd somewhat different patterns of means. We predicted men to report 
moree arousal compared to women (fourth prediction). In general ratings of 
menn were higher compared to women (see Figure 4.2), although only the 
meann ratings of the second question (arousability of slides) was significant. 
Genderr differences may be accentuated in explicit memory. 

Withh regard to our fifth prediction, the Gender x Stimulus Set 
interaction,, the ratings of the second question corresponded more to the 
ratingss of the first question (subjective arousal). Regarding the first question 
inn Series 2 (explicit sexual primes), less arousal was elicited compared to 
Seriess 4 (romantic primes) for both genders. A Gender x Stimulus Set 
interactionn was found for ratings of the second question; as predicted, men 
ratedd targets as more arousing when they had been preceded by explicit 
primess than did women. No gender difference was found after romantic 
primes.. When the initial ratings of the targets from the pilot study were 
subtractedd it turned out mat the romantic primes yielded a higher addition of 
ratingss to sexual targets in women compared to men. In conclusion, our idea 
thatt men and women would appraise romantic and explicit primes 
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differentlyy merely stemmed from the fact that explicitly primed targets were 
appraisedd as less arousing by women. 

Thee sixth prediction had to be rejected. No correlations were found 
betweenn the SCID effect and the subjective priming effect. This limits the 
usefulnesss of the paradigm (e.g., for diagnostic purposes). If the SCID effect 
merelyy stems from sexually specific inhibition, it could be associated with 
dysfunctionss where this inhibition is assumed to play an important role, as in 
psychogenicc erectile disorder (Barlow, 1986; Everaerd, Laan, & Spiering, 
2000).. The data of this study did not support such an application. 

Correlationss between the two questions were higher for men than for 
women.. After explicit primes correlations for women were low (see Table 
4.3).. This could contribute to an explanation of response disagreement 
(Everaerd,, Laan, Both, et al., 2000; Laan et al., 1994). Explicit primes match 
withh implicit sexual memory and activate physiological arousal but activated 
representationss in explicit memory are nonsexual. When the focus of 
attentionn is internal, and an introspective assessment is requested (i.e., first 
question),, physiological feedback representations might result in subjective 
sexuall arousal. In addition, when focus of attention is external, and an 
evaluationn of the stimulus is requested (i.e., second question), ratings after 
explicitt primes were low (see Figure 4.2). Considering the lack of a 
physiologicall measure of sexual arousal, this explanation remains somewhat 
speculative. . 

AA weakness of the current study is that the order of the slide sets 
(explicitt vs. romantic) was not balanced. Participants responded to explicitly 
primedd slides first and romantically primed slides in the second part of the 
experimentt Habituation effects could influence responses after the romantic 
slides.. Along with other studies (Laan & Everaerd, 1995), we might 
concludee that habituation of arousal is not to be expected. All the more so 
sincee attentional focus is kept relatively constant, participants were actively 
involvedd in all the experimental tasks (Koukounas & Over, 1999, 2001); 
however,, an order effect remains an alternative explanation for all effects 
withh the facto- Stimulus set 

Takenn together, the two tasks do not give the unequivocal picture we 
predicted.. Results of the cognitive task indicated that the amount of attention 
triggeredd by sexual stimuli was larger for explicit sexual primes compared to 
romanticc sexual primes while the later elicited the most subjective sexual 
arousal.. Future research could possibly analyze the SCID effect in terms of 

95 5 



antecedent-- versus response-focused regulation, concepts presented by Gross 
(1998).. Response-focused regulation has no direct consequences for 
subjectivee experience. This might be the case in this study. However, the 
mainn issue is the specificity of the SCID effect. It probably reflects 
emotionall regulation in general, as was also indicated by a comparable 
experimentt with threatening primes (Chapter 5). 

Genderr differences were not present in the categorization task. Gender 
differencess in the affective task were most prominent on the second 
question,, in association with conscious evaluation of sexual stimuli. It can be 
concludedd that in this study basic cognitive processing of sexual information 
iss similar for both genders and gender differences merely exit in explicit 
sexuall memory. Regarding the difference between explicit versus romantic 
sexuall stimuli, we can conclude that although explicit primes yielded the 
strongestt priming effects these are not due to the greatest sexual valence. 

InIn the Introduction, a sequential model of conscious activation of 
sexuall response was presented. To what extent does the present study 
supportt this model? The subjective experience of sexual arousal can emerge 
byy a match with implicit sexual memory without a conscious evaluation of 
thee stimulus as sexually arousing, as might be indicated by the low 
correlationn between the two questions in women after explicit primes. Also, 
thee deceleration of sexual decisions by sexual primes could represent the 
activationn by attention of inhibitory modules in the brain to supervise the 
developmentt of sexual response. But while subjective sexual arousal and 
subjectivee sexual appraisal are clear concepts, the activation of sexual 
regulationn seems to be highly associated with a broader concept of emotional 
regulation.. For a full blown sexual emotion, specific as well as nonspecific 
responsee components have to be activated. If more attention is paid to mis 
difference,, especially concerning emotion regulation, then future research 
alongg this line could lead to a deeper understanding of pathways of 
activationn of sexual response. 
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Chapterr 5 

Consciouss Processing of Sexual 
Information:: Interference Caused 
byy Sexual Primes 
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TheThe concept Sexual Content-Induced Delay (SCID) refers to a hesitancy in 
decision-makingdecision-making related to erotic material (Geer & Bellard, 1996; Geer & 
Melton,Melton, 1997). Empirical evidence about SCID stems from lexical decision 
tasks.tasks. Our previous studies also showed SCID effects in sex versus neutral 
categorizationcategorization tasks in which pictures were used. In these tasks recognition 
ofof sexual pictures is delayed when preceded by consciously presented sexual 
primes.primes. In the current study two manipulations were added to the 
categorizationcategorization task to investigate underlying information processing 
mechanismsmechanisms of SCID. Firstly, the appraisal process was influenced by 
varyingvarying the instructions. Secondly, primes with nonsexual emotional content 
werewere added to test the specificity of the SCID effect. Thirty-seven 
undergraduatesundergraduates participated in the experiment and were asked to categorize 
sexualsexual and neutral pictures that were primed by sexual, threatening, and 
neutralneutral primes. Participants ignored or focussed prime content dependent 
onon two different instructions. Results showed that the SCID effect only 
emergedemerged when sexual primes were ignored, however, threatening primes 
alsoalso decelerated recognition of sexual pictures after the ignore instruction. 
ResultsResults of the focus instruction were qualitatively different, that is, 
participantsparticipants recognized sexual pictures faster when primed sexually. It was 
suggestedsuggested that SCID can be interpreted as the activation of regulatory 
modulesmodules by emotional stimuli in the stage of elicitation of emotional 
response.response. In contrast, when the sexual system is already activated, it 
appearsappears that decisions regarding sexual information are facilitated. 

Thee authors thank Denise Fluri, Deirdre Rietdijk, John Sanches, Nadja Slee, 
andd Annelies Verheijden for their help in data collection. 
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Introduction n 

Thee concept Sexual Content-Induced Delay (SCID) was introduced 
byy Geer and colleagues (Geer & Bellard, 1996; Geer & Melton, 1997; see 
alsoo Geer & Manguno-Mire, 1996). It refers to a hesitancy in decision›
makingg related to erotic material and in a broader sense to the specific 
aspectss of processing sexual information. Empirical evidence for the SCID 
phenomenonn was found in unprimed (Geer & Bellard, 1996) and primed 
(Geerr & Melton, 1997) lexical decision tasks. In a study from our laboratory, 
whichh was designed to investigate appraisal of sexual pictures, we found a 
delayy in recognition of sexual "target-pictures" caused by preceding 
consciouss sexual "prime-pictures" (Chapter 4). This effect is similar to 
SCID.. Furthermore, this priming paradigm may be suitable to answer 
unresolvedd problems concerning underlying mechanisms of SCID. 

Thee experiment conducted by Geer and Bellard (1996) examined 
SCIDD in a very clear way. In an unprimed lexical decision task participants 
weree asked to decide if letter strings formed a word "yes or no." Sexual and 
neutrall words were used. For the control condition these words were 
scrambledd into nonwords. Decisions on sexual words were slower compared 
too decisions on neutral words. In a primed lexical decision task Geer and 
Meltonn (1997) further explored SCID. Decisions on sexual and neutral 
wordss (vs. decisions on nonwords) were preceded by sentences that ended 
withh a double entendre word (e.g., screw, pussy). These sentences had either 
ann erotic or a neutral biasing context As expected decisions were facilitated 
whenn the context of the priming sentence and the meaning of the target word 
weree congruent More interestingly, when sentence context and target word 
weree both neutral, decisions were faster compared to conditions in which 
eitherr the target word, the sentence context, or the combination was sexual 
Thesee last three conditions, all containing sexual information, did not differ 
fromm each other. These studies showing longer response latencies when 
sexuall information is involved make up the empirical basis for the SCID 
phenomenonn (Geer & Bellard, 1996; Geer & Melton, 1997). Other relevant 
studiess involving SCID can be found in a review by Geer and Manguno-
Miree (1996). 

Whatt is the underlying mechanism causing SCID? Geer and Melton 
(1997)) provided two hypotheses. The appraisal hypothesis states mat the 
delayedd response is the result of cognitive appraisal of emotional stimuli 
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callingg on additional processing. This interferes with the decision making 
processs (cf. Pashler, 1994). The response bias hypothesis states that when a 
decisionn about social unacceptable stimuli is made, responses are delayed 
becausee participants do not want to make an error (Geer & Melton, 1997). 
Upp to now the data do not support one hypothesis over the other. 

SCIDD could also be placed in the "Information Processing Model of 
Sexuall Arousal" introduced by Janssen et al. (2000). In this model activation 
off the sexual response is viewed as an interaction of automatic and 
controlledd cognitive processes. In a first stage a sexual stimulus 
automaticallyy activates the "sexual system" whereafter conscious appraisal 
off the stimulus triggers controlled, regulatory processes. To test this model 
Janssenn and colleagues asked participants to categorize sex and neutral, that 
is,, "plant," target slides that were preceded by sex or plant priming slides. 
Thee primes were presented subliminally, so that effects of the primes could 
bee attributed to automatic processes. It was predicted that sexual primes 
wouldd facilitate categorization of sexual targets. However, the manipulation 
off subliminal presentation failed for some participants, so that they 
afterwardss could recognize primes above chance. Therefore, the group was 
splitt in "high recognizers" versus "low recognizers," related to the level of 
awarenesss at which sexual information was processed. As predicted, sexual 
primess facilitated categorization of sexual targets for the low recognizers. 
Surprisingly,, the high recognition group revealed a negative priming effect 
categorizationn of sexual targets was decelerated by sexual primes. Thus, the 
activationn of regulatory processes resulted in similar SCID effects as found 
byy Geer and colleagues. 

Thee interpretation that regulatory processes were responsible for the 
SCJJDD effect is highly speculative. Firstly, the group of high recognizers was 
veryy small. Secondly, to be sure that controlled processes are responsible, 
thee primes should be presented to allow participants to be fully aware of 
stimuluss content. In a sequel to this study (Chapter 4), we changed the 
design,, presenting all the primes consciously, for 1000 ms. Categorization of 
sexuall targets was now slower when the preceding prime was a sexual 
picturee compared to a preceding neutral (i.e., plant) picture. This finding has 
beenn interpreted as a SCID and it provides convergent validation of this 
concept.. SCID occurs not only in verbal material, as in the lexical decision 
taskss (Geer & Bellard, 1996; Geer & Melton, 1997) but also in the 
processingg of visual information. Two findings of this study (Chapter 4) did 
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nott support the hypotheses about the underlying mechanism of SCID. 
Categorizationn of plant targets was not dependent on the content of the 
primess (sex vs. plant). This contradicts the Geer and Melton (1997) appraisal 
hypothesis,, which would predict that sex primes would decelerate all 
subsequentt decisions. Furthermore, the difference between plant-primed 
plantt targets and plant-primed sex targets was not significant. This 
contradictss the response bias hypothesis, which would predict sex targets to 
bee categorized slower. Sexual information might trigger regulatory modules 
thatt are specific for sexual response. Because specific regulation does not 
affectt neutral responses, sex primes do not interfere with plant targets. This 
interpretationn can be seen as an elaboration of the appraisal hypothesis of 
Geerr and Melton (1997). 

Too explore further the role of appraisal in the explanation of SCID we 
usedd the original design of our previous study (Chapter 4) and added a 
manipulationn of instruction. In the previous study, participants were simply 
askedd to categorize the second slide that was presented. In this design it 
remainss unclear how participants handled the information provided by the 
primes.. In a nonemotional priming task, Zeelenberg, Pecher, De Kok, and 
Raaijmakerss (1998) made two instructions that slightly differed on how 
muchh attention is paid to the primes. This manipulation appeared to have a 
cruciall influence on the priming effect Inspired by this, the sex/plant 
categorizationn task was repeated under two different instructions. In one 
version,, participants were asked "to ignore the content of the first picture 
(i.e.,, prime) and respond to the second one (i.e., target)." In the other 
version,, participants were asked "to focus on the first picture, although the 
decisionn to make refers to the second picture." 

Thee ignore instruction mostly resembles our previous study (Chapter 
4).. Therefore, it was predicted mat the SCID effect would be replicated here. 
Itt is difficult to predict the effect after the focus instruction. When emotional 
valencee of the primes is the key agent, SCID might be strengthened because 
off more intensive appraisal. On the other hand, when a different pathway is 
activatedd by increased attention to the primes, SCID might disappear. 

InIn our previous study (Chapter 4), the content of the sexual primes 
wass varied, that is, romantic versus explicit, in line with the work of Geer. 
SCIDD was found to be most prominent on the explicit slide-set, although the 
romanticc slides elicited the highest level of sexual arousal (i.e., subjective 
assessmentss measured in a separate task). This finding lead us to think mat 

101 1 



emotionalemotional valence rather than sexual valence might be responsible for SCID. 
Inn addition, appraisal theory would predict that any emotional category 
wouldd require additional processing and thus induces a SCID-like 
phenomenonn (Lazarus, Kanner, & Folkman, 1980). This hypothesis was also 
testedd in the current study. Threatening primes were added to the 
categorizationn task. Participants were asked to categorize sex and plant 
picturess as quickly as possible. These pictures were primed by a sex, a plant, 
orr a threatening picture that was presented for 1000 ms. When both sex and 
threateningg pictures decelerate decisions on sexual targets, emotional 
valencee in general can be held responsible for the delay. 

Method d 

Participants Participants 
Thirty-sevenn undergraduates participated in the experiment to fulfill a 

coursee requirement. All completed written informed consent prior to 
participation.. The data of four participants were excluded, three because of 
excessivelyy high error rates (> 20%), one because of extremely slow 
responsess (M>1500 ms), leaving the sample size to 33 participants, 22 men 
andd 11 women (M = 22.3 years, SD =3.1). 

Apparatus Apparatus 
AA Macintosh PowerPC plus monitor was used for stimulus 

presentationn and data collection. Images with a size of 10 cm x 10 cm were 
presentedd on a black background; viewing distance was approximately 60 
cm.. For the registration of responses a button box with two buttons was 
placedd in front of the participant One button was labeled with the word sex, 
thee other with the word plant. The position (left/right) of these buttons was 
randomlyy varied between participants. 

Threee kinds of pictures were presented: threat, sex, and plant. Threat 
picturess consisted of threatening images of angry, mutilated, or dead people. 
Picturess with sexual content portrayed nude female models and heterosexual 
coupless engaged in oral or genital sexual activity. The neutral, plant set, 
depictedd pictures of plants and bushes. Pictures were selected from The 
Internationall Affective Picture System (Lang, öhman , & Vaitl, 1988), 
downloadedd from the internet, or digitized from slides used in earlier sex-
researchh experiments (Chapter 2; Janssen et al., 2000). All pictures were 
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carefullyy selected to match on stimulus dimensions as complexity, contrast, 
andd luminance. This selection was based on objective criteria. For example, 
thee number of main elements of a picture may not exceed two, very dark or 
lightt pictures were adjusted by computer, and it was tried to accomplish a 
broadd range of colors for all sets. Final decisions were based on subjective 
assessments,, however. 

Twoo kinds of instructions were used (cf. Zeelenberg et al., 1998) In 
thee focus instruction participants were asked to pay attention to the first 
picturee they will see and to categorize the second picture. In the ignore 
instructionn participants were asked to ignore the first picture they will see 
andd to categorize the second picture. Participants were asked to respond as 
quicklyy as possible by pushing either the sex or plant button in front of them 
Targetss (sex or plant) were primed by preceding pictures (sex, threat, or 
plant)) that were presented for 1000 ms. There was no interstimulus interval. 
Decisionn time was measured from onset of the target to the pressing of a 
button.. Target presentations ended at participant’s responding, afterwards 
10000 ms the next trial (i.e., prime-target combination) started. 

AA 3 x 2 x 2 (Prime x Target x Instruction) factorial design with 
repeatedd measures was employed. The variables Prime and Target were 
operationalizedd by 40 threatening, 100 sexual, and 100 neutral pictures. 
Theree were two blocks of 60 trials mat were preceded by either the ignore or 
thee focus instruction. With regard to the factors, Prime and Target, the total 
collectionn of pictures was randomly split up in 120 primes, that is, 40 sex, 40 
threat,, and 40 plant, and 120 targets, that is, 60 sex and 60 plant Two blocks 
off 60 trials were formed each containing 10 trials per condition (3 Prime x 2 
Target).. The sequence of these trials per block was randomly set afresh for 
eachh participant The two different instructions were coupled to the blocks, 
alsoo six practice trials with different pictures were added. The sequence of 
thee blocks with instruction added was alternated between participants. 

Procedure Procedure 
Thee session lasted about 30 minutes. The participants were tested 

individually.. Participants were informed about the experiment and were 
askedd to respond with their right- and left-hand index fingers. The 
experimenterr went behind a draught-screen; further instructions were given 
byy computer. After the participant signaled he/she was ready, the 
experimenterr started a new block of trials. At the end an exit-interview was 
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administered,, and the participants were provided with information about the 
hypothesess under study. 

Results s 

Thirty-threee participants completed a total of 3,960 trials. Outlier 
decisionn times were determined using the following procedure (cf. Mogg et 
al.,, 1992; RatclifT, 1993). Firstly, 212 response errors were eliminated (i.e., 
participantss pressed the sex-button in response to a plant target and vice 
versa).. Secondly, decision times below 100 ms and above 4000 ms were 
excluded,, after which decision times of three standard deviations above a 
participant’ss mean were removed. This procedure led to the exclusion of 
anotherr 44 trials. 

Analysess of variance (ANOVA) were performed on the trimmed 
meann decision times (see Table 5.1 and Figure 5.1). The Greenhouse-Geisser 
epsilonn procedure was applied to correct for the violation of the sphericity 
assumptionn in repeated measures designs. A 3 (Prime) x 2 (Target) x 2 
(Instruction)) repeated measures ANOVA revealed three main effects: Prime, 
F(2,64)) = 9.89,/? < .01, ¨  = 0.9; Target F(l, 32) = 19.55,/» < .01, ¨  = 1.0; 
andd Instruction F(l , 32) = 14.07, p < .01, ̈  = 1.0. Also all interactions 
betweenn these factors appear significant: Prime x Target F(2,64) = 5.53, p < 
.01,, ¨  = 1.0; Prime x Instruction F(2, 64) = 3.99, p < .03, ¨  = 0.9; Target x 
Instructionn F(l , 32) = 4.92, p < .04, ¨  = 1.0; and Prime x Target x 
Instructionn F(2,64) = 15.79, p< .01, ¨  = 0.9. 

Too determine whether we replicated the SCID effect after the ignore 
instructionn follow-up paired t tests were conducted. For this instruction, 
recognitionn of sexual targets was slower when preceded by sex primes 
comparedd to plant primes, f(32) = 2.54, p < 0.02. Paired t tests to investigate 
iff sexual and threatening primes had differential effects revealed that for sex 
targetss threatening primes did not differ from sexual primes, 1(32) = 0.79, ns, 
andd also decelerated responses compared to plant primes, t(32) - 3.54, p < 
0.01.. Regarding responses to plant targets for the ignore instruction there 
wass no difference between sex and plant primes, *(32) = 0.35, ns, but 
responsess after threatening primes were slower compared to plant, 1(32) = 
2.97,, p < 0.01, and sex primes *(32) = 3.15,/? < 0.01. 
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Tablee 5.1 Mean Decision Time (in ms) in a Categorization Task for Sex and 
PlantPlant Targets by Prime Content and Instruction (N = 33) 

Condition n 

Sexx targets 

Plantt primes 

Sexx primes 

Tnreateningg primes 

Flintt targets 

Plantt primes 

Sexx primes 

Threatenn Big prunes 

Ignore e 

Instruction n 

M M 

631 1 

674 4 

687 7 

526 6 

529 9 

564 4 

SD SD 

283 3 

267 7 

248 8 

129 9 

130 0 

134 4 

Focus s 

Instruction n 

MM SD 

7388 242 

6622 206 

7222 208 

5900 173 

6344 159 

6500 185 

Thee pattern of the mean responses to sex targets preceded by sex and 
plantt primes after the focus instruction was reversed. Paired t tests showed 
thatt responses to sex targets were facilitated when primed sexually, *(32) = 
4.89,, p < 0.01. Responses to threatening primed sex targets were also slower 
comparedd to sex primed sex targets, /(32) = 5.86, p < .01, and did not differ 
fromfrom plant primed sex targets, f(32) = 1.10, ns. For plant targets after the 
focuss instruction there was also a congruency effect Decisions on plant 
primedd plant targets were made faster than sex primed plant targets, f(32) = 
2.68,, p < .02, and threatening primed plant targets, 2(32) = 3.56, p < .01. 
Theree was no difference between mean responses to plant targets after sex 
primess compared to threatening primes, <32) = 0.97, ns. 

Althoughh we did not find any gender differences in the earlier study 
(Chapterr 4) gender is an important factor in Geer’s work (e.g., Geer & 
Manguno-Mire,, 1996). Therefore, gender was added as between factor and 
wee performed a 2 (Gender) x 3 (Prime) x 2 (Target) x 2 (Instruction) 
repeatedd measures ANOVA on the mean decision times. There was no main 
effectt of gender, and one significant interaction with this factor was found: 

105 5 



Genderr x Target, F(\, 31) = 5.69, p < .03. Inspection of the means showed 
thatt the difference between responses to sex and plant targets was larger for 
menn (men: sex targets 768 ms vs. plant targets 591 ms; women: sex targets 
6444 ms vs. plant targets 578 ms). 

Mean n 
Decision n 
Timee (ms) 

- � ��  sexual targets, ignore instruction 

- O ��  plant targets, ignore instruction 

� ��  sexual targets, focus instruction 

� )) plant targets, focus instruction 

plant t sexuall threatening 

FigureFigure 5.1. Mean decision time in a categorization task for sex and plant 
targetss by prime content and instruction (N = 33). 

Discussion n 

Afterr the ignore instruction, decisions on sex targets were made 
slowerr when they were preceded by a sexual prime compared to decisions 
onn neutral primed sex targets. This is a SCID and replicates the effect of our 
previouss study (Chapter 4). Similar results were found for threatening and 
sexuall primes with the sex targets/ignore instruction. Emotional valence 
ratherr than sexual valence could be responsible for the SCID effect 
However,, because sexual information can be appraised both, positive and 
negative,, and no other positive primes (e.g., happy faces) were presented, it 
remainss an interesting issue whether the SCID phenomenon will be manifest 
afterr presentation of clearly positive primes. 

Regardingg plant targets, SCID was not found; there was no difference 
betweenn sex or plant primed targets after the ignore instruction. This is 
consistentt with our previous study (Chapter 4) and supports the hypothesis 
thatt SCID can be seen as the activation of regulatory modules by emotional 
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(e.g.,, sexual) stimuli when an emotional (e.g., sexual) response is elicited 
Althoughh decisions on plant targets did not differ for sex and plant primes, 
threateningg primes deceleratedd the categorization after the ignore instruction. 
Apparently,, when a neutral decision is asked, threatening information 
prevailss over sexual (and neutral) information and interferes with the 
response. . 

Withh respect to the focus instruction, outcomes are qualitatively 
differentt Unexpectedly, a congruency effect was found. Decisions to 
congruentt trials (i.e., plant primed plant targets and sex primed sex targets) 
weree made faster than those to incongruent trials (Le., plant or threatening 
primedd sex targets and sex or threatening primed plant targets). Thus, the 
twoo instructions focus or ignore clearly result in opposite outcomes for 
sexuall primes. 

Howw can these different processing mechanisms be integrated in one 
modell of activation of sexual response? Recently, Milliken, Joordens, 
Merikle,, and Seiffert (1998) proposed a new theoretical model to explain 
negativee (and positive) priming effects. This model integrates different 
traditionall explanations and is helpful to gain more insight into mechanisms 
involvedd in this study. In their view, priming results from an attention 
systemm "deciding" whether a response to a target stimulus is "known" (old) 
orr whether it must be "learned" (new). Response to a target categorized as 
oldd is retrieved directly from memory whereas response to a target 
categorizedd as new relies on perceptual analysis. When prime and target are 
congruentt there are two different options depending on the amount of 
attentionn paid to the primes. In attended trials, the similarity of the target is 
presumedd to facilitate its categorization as old. In ignored trials, the 
familiarityy of the target is presumed to rule out its quick categorization as 
new,, but at the same time it is an insufficient basis for its categorization as 
old.. This ambiguity in the temporal discrimination process for ignored 
repetitionn trials is presumed to underlay negative priming. 

Too extrapolate this idea to an example with reference to sexual 
activation,, one can imagine a sexually attractive person sending out a sexual 
signal.. When you are engaged in a sexual interaction with this person, who 
iss also your partner, mis information is processed quickly. Sexual memory is 
alreadyy "on" and attention is focussed on sexual cues. When this person is 
yourr colleague and you are in a business meeting, your attention will be 
focussedd on work, and the signal will have an ambiguous load. Therefore 
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classificationn of the stimulus as sexual will be made slower. The first 
examplee links with the focus instruction of this study and can be placed in a 
frameworkk of spreading activation (Collins & Loftus, 1975). The second 
examplee corresponds with the ignore instruction of this study and can be 
seenn as a continuation of Geer’s work on SOD (Geer & Beliard, 1996; Geer 
&& Melton, 1997). 

Takenn together, we think this study is valuable in two directions. 
Firstly,, it fits with an information processing approach to human sexuality 
(Everaerd,, 1995; Geer et al., 1993). By specifying the hypotheses under 
studyy in following experiments, activational mechanisms of sexual response 
cann be analyzed more precisely. In addition, this priming approach might 
contributee to comparable paradigm’s indirectly measuring sexual interest or 
memoryy (Abel et al., 1998; Wright & Adams, 1999). Secondly, there could 
bee a clinical value. Like the emotional Stroop task (Williams, Mathews, & 
MacLeod,, 1996), this paradigm might result in a noninvasive and objective 
wayy to discriminate between different patient groups. Priming effects after 
thee focus instruction might be correlated with the sensitivity of the sexual 
systemm and test arousability. The SCID effect after the ignore instruction 
mightt be linked to cognitive interference, which plays an important role in 
sexuall dysfunctions, such as psychogenic erectile dysfunction (Barlow, 
1986). . 
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Chapterr 6 

Practicall Applications 
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Thiss chapter includes two sections: (1) patient study and other clinical 
research,, and (2) directions for future research. 

Patientt Study and other Clinical Research 

AA Priming Study with Sexually Dysfunctional Male Patients 

Ass we described in the General Introduction (Chapter IX the origin of 
thee pruning paradigm stems from psychological assessment in the diagnosis 
off male erectile dysfunction. After we methodologically refined the 
paradigmm and were more certain about the effect it produced, we conducted 
aa patient study to investigate its clinical value (Spiering, Everaerd, Van 
Lunsen,, Laan, 2003).. If different patient groups could be distinguished with 
primingg tasks, the paradigm might develop into a noninvasive and objective 
diagnosticc tool. At mis moment, 18 participants have been tested, and some 
preliminaryy results can be reported. Four groups of participants were 
included:: men with psychogenic erectile dysfunction, men with sexual 
trauma,, men with testosteron insufficiency and a control group of sexually 
functionall male volunteers. Participants were presented with four 
experimentall tasks (as well as a recognition test), which require different 
stagess of responding. 

Wee will first describe the experimental tasks in more detail and 
predictt responses for sexual functional participants. Then we describe the 
patientt groups and set out our predictions with respect to these. 

ExperimentalExperimental Tasks 
TaskTask 1, cognitive 30 ms. The first experimental task equaled the 

categorizationn task we described in Chapter 2 (Experiment 1). Participants 
weree requested to categorize sexual and neutral targets mat were preceded 
byy subliminally presented sexual and neutral primes. For sexual functional 
participants,, it was predicted that preceding sexual primes compared to 
neutrall primes facilitate recognition of sexual targets. The underlying 
mechanismm is presumed to relate to implicit activation of the sexual system. 
Becausee perceptual thresholds increase with age (Sara & Faubert, 2000), 
primee presentation time was longer compared to our previous studies 
(Chapterr 2; Chapter 3). 
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TaskTask 2, cognitive 100 ms. The second experimental task was identical 
too Task 1, only now primes are presented for 100 ms. 

Inn a pilot study (Spiering, Everaerd, Van Der Linden, & Witteman, 
2002),, we tested whether short conscious presentation of primes would 
reveall effects in the same direction as subliminal prime presentations. It was 
hypothesizedd that unconscious perception is not necessarily needed to 
investigatee automatic activation (see Chapter 1 for definitions of 
unconsciouss vs. automatic). Controlled processes are assumed to start 300 
mss after stimulus presentation; although participants would consciously 
perceivee the priming pictures when presented for 100 ms, this presentation 
timee can be assumed to be too short to regulate responses (Fazio et al., 1986; 
Hermanss et al., 1994; Posner & Snyder, 1975; Neely, 1977). An advantage 
off these short conscious presentations could be larger facilitation effects 
comparedd to subliminal presentations. Results of this pilot study confirmed 
thesee hypotheses. Sexual primes facilitated recognition of sexual targets. In 
addition,, this facilitation effect was larger as compared to the effect after 
subliminall prime presentations. 

Regardingg the patient study, the prediction for sexual functional 
participantss is identical to Task 1: preceding sexual primes facilitate 
recognitionn of sexual targets. The underlying mechanism is presumed to 
relatee to automatic activation of the sexual system. 

TaskTask 3, cognitive 1000 ms. The third experimental task equaled the 
categorizationn task we described in Chapter 2 (Experiment 2). For sexual 
functionall participants, it was predicted that preceding sexual primes 
comparedd to neutral primes decelerate recognition of sexual targets. The 
underlyingg mechanism is presumed to relate to cognitive interference caused 
byy activation of attentional resources. 

TaskTask 4, affective. The last experimental task is an adapted version of 
thee affective task we earlier described (Chapter 2, Experiment 2; Chapter 4). 
Sexuall and neutral primes were presented for 1000 ms. Compared to the 
earlierr version this task differed on the content of the targets. We did not 
presentt neutral and sexual targets for three reasons. (1) Responses on neutral 
targetss are theoretically less meaningful. (2) Because ratings after neutral 
targetss in earlier studies (Chapter 2; Chapter 4) showed to be very low, they 
weree statistically difficult to analyze. (3) The high sexual valence of the 
sexuall targets could overrule the effects of the primes. Although priming 
effectss were found with respect to ratings to sexual targets, these could be 
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strongerr if the targets have a more ambiguous valence (cf. Murphy & 
Zajonc,, 1993). 

Inn a pilot study (Spiering et al., 2002), we presented target pictures of 
heterosexuall clothed couples with a romantic atmosphere (e.g., a men and 
womenn embracing each other, a men and women walking down the beach). 
Targetss were preceded by consciously presented (1000 ms) sexual and 
neutrall primes. After each target two questions were presented: Question 1 
"Too what degree do you feel sexually aroused at this moment?"; Question 2 
"Too what degree did you find the sexual pictures sexually arousing?" The 
questionss could be answered on a 7-point scale (cf. Chapter 3, Experiment 
2).. Results of this pilot study confirmed our hypotheses; sexual primes 
elicitedd more subjective arousal compared to neutral primes, measured on 
ratingss to the romantic targets. 

Forr sexual functional participants it was predicted that responses to 
romanticc targets were higher when preceded by sexual primes compared to 
neutrall primes. The underlying mechanism is presumed to relate to the 
elicitationn of subjective arousal. 

PatientPatient Groups 
Thee main objective was to investigate if our priming approach was 

capablee of revealing during which stage of activation the sexual response is 
impaired.. Two essential conditions for response activation are hormone 
dependentt sensitivity of the brain and positive memories of sexual events. 
Thee three patient groups we included were selected to differ with regard to 
thesee conditional variables. We now describe the patient groups and present 
ourr predictions. 

MenMen with psychogenic erectile dysfunction. Recent psychological 
theoriess on erectile dysfunction have emphasized the role of conscious 
cognitionss (Everaerd, Laan, & Spiering, 2000). Theorizing started from the 
observationss of Masters & Johnson (1970), which were highlighted in the 
associatedd features section of DSM-IIt-R: "Almost invariably a fear of 
failuree and the development of a ’spectator’ attitude (self-monitoringX with 
extremee sensitivity to the reaction of the sexual partner, are present" (p.292, 
APA,, 1987). Conscious cognitive interference has been explored both in 
experimentall and treatment studies. These studies show that inhibition of 
subjectivee excitement and penile engorgement may be alleviated when one 
iss able to control the sexually non-relevant negative conscious processing 
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(Barlow,, 1986; Chapter 1). Dysfunctional subjects seem to focus on, or 
attendd to, task-irrelevant context, at least when they aim to become sexually 
arousedd (Everaerd, Laan, & Spiering, 2000). We presumed mat inhibition of 
thee erectile response is caused by cognitive interference on a conscious 
level.. This group may have bom lower sexual sensitivity and more negative 
sexuall memories. 

Ourr predictions for this group were as follows. In Task 1 and 2 sexual 
primess were presented below the level of controlled information processing. 
Becausee inhibition was presumed to occur on this level, we predicted no 
differentiall responding compared to sexual functional men (see Figure 6.1). 
Regardingg Task 3, cognitive interference caused by sexual primes could be 
larger,, resulting in a larger deceleration effect compared to control 
participants.. Regarding Task 4, a lower sensitivity of the sexual system was 
predictedd to results in lower ratings of subjective arousal compared to 
controll participants. 

MenMen with sexual trauma. Permanent neuronal changes might be 
presentt in traumatized participants and lead to an impairment of learning, 
habituation,, and stimulus discrimination. Implicit sexual memory may have 
aa negative content In sexually traumatized men, sexual features might 
unconsciouslyy activate traumatic representations in memory (cf. Shalev & 
Rogel-Fuchs,, 1993). 

Ourr predictions for mis group were as follows. In Task 1 and 2, sexual 
primess automatically elicit negative representations. Consequently, there is 
noo facilitating effect towards recognition of sexual targets. Regarding Task 3 
andd 4, we predicted responses in the same directions as in the group of men 
withh psychogenic erectile dysfunctions, though these effects may be 
accentuatedd in this group (see Figure 6.1). 

MenMen with testosteron insufficiency. It has become clear that the brain 
iss sensitive to androgens in relation to sexual function. Exactly how this 
influencee takes place remains unanswered (McCarthy & Albrecht, 1996). In 
aa number of studies, testosterone appeared to be necessary for cognitive 
sexuall functioning (fantasy, sexual daydreaming, the experience of desireX 
andd for erections during REM sleep periods. In hypogonadal men, a 
supplementt of testosterone may induce spectacular changes in functioning 
andd experience (Bancroft, 1989). Men with testosteron insufficiency were 
expectedd to have diminished sexual desire, sexual thoughts, intensity of 
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sexuall feelings, and sexual activity. In these men, a low sensitivity of the 
sexuall system does not necessarily coexist with negative sexual memory. 

Sincee these men are capable of erectile responding, activation of 
implicitt memory might be normal. In view of our activational model of 
sexuall response (Chapter 7, Figure 7.3), diminished subjective responding 
couldd reflect impairment in the pathway from explicit memories to cold 
cognitions,, or the pathway from physiological arousal to hot cognitions. 

Ourr predictions for this group were as follows. We expected no 
differentiall responding compared to control participants with respect to Task 
11 and 2, since implicit activation is in tact. With respect to Task 3, we 
speculatedd that men with testosteron insufficiency might respond without the 
delay.. When sexual valence of the primes is low, activated attentional 
resourcess are not as large as in control participants. Therefore, cognitive 
interferencee does not take place. In Task 4, we predicted that sexual primes 
elicitt less subjective arousal compared to control subjects (see Figure 6.1). 

aftecthree task: 

rifeUMnrifeUMn d 
subjective e 

sexuall arousal 

cognitiee task 
primess tcf 1000 ms 

cognitive e 
Interference e 

cognitivee task 
primess for 100 ms: 

automaticc activation 
sexuall memory 

cognitivee task. 
primess l a 10 ms: 

unconsciouss activation 
sexuall memory 

aexuaftyy lundlonal men (base-Ire) 

menn nMh psychogenic erectile dysf. 

menn with ledoderon insuttldency 

FigureFigure 6.1. Predictions of responses of sexually dysfunctional patients to the 
differentt experimental tasks. 

Participantss were recruited through the Academic Medical Centre 
(AMC)) in Amsterdam. To assess androgen levels, participants were tested in 
thee morning and blood samples were taken. After the experiment was 
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finished,finished, participants were asked to complete the Questionnaire for 
Screeningg Sexual Dysfunctions (Vroege, 1994). To assess sexual trauma, we 
administeredd the NEGSEKS (Negative Sexual Experiences) questionnaire. 

ResultsResults and Discussion 
Wee now report preliminary results for 18 participants. Mean age was 

54.11 years (SD = 12.0). Eight participants were diagnosed as having 
psychogenicc erectile dysfunction and two as having a sexual trauma. Four 
participantss had relatively low bioavailable androgen levels with normal/low 
gonadotropinss (see Table 6.1). Because these levels were too high to 
diagnosee the participants as hypogonadal we defined this group as 
testosteronn insufficient. Four sexually functional participants functioned as 
controls. . 

Tablee 6.1 Androgen Levels of the Hypogonadotropic Participants (SHBG = 
SexSex Hormone Binding Globulin; FAI = Free Androgen Index; lowered or 
elevatedelevated levels are represented with a-or+) 

participant t 

1 1 
2 2 
3 3 
4 4 

prolactin* * 

<1 1 
288 + 

9 9 
8 8 

LH H 

63 63 
33 33 
8.8 8 
2.6 6 

FSH H 

9.9 9 
3.1 1 

14.1 1 
2.7 7 

testosterone e 

8 .8 --
14.6 6 
10.9--
8 .4 --

SHBG G 

17 7 
38 8 
20 0 
111 -

FAI I 

51.8 8 
38.4 4 
54.4 4 
76.44 + 

Analysess of the data of the total sample revealed the expected priming 
effects.. We concluded that our manipulations had been successful. To 
comparee the different patient groups with regard to task responses the 
followingg strategy was undertaken. For each priming task we created an 
"effectt of priming". As regards Task 1 and 2, we subtracted responses 
obtainedd in the congruent trials from responses obtained in the incongruent 
trials.. As regards Task 3, responses obtained in the incongruent trials were 
subtractedd from responses obtained in thee congruent trials. As regards Task 
4,, we subtracted responses to neutrally primed targets from responses to 
sexuallyy primed targets. To compare effects of the different tasks, the 
primingg effects were transformed into z-scores. The data of one control 
participantt in Task 1 was missing due to technical failure. 
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Tablee 6.2 Reponses (z-scores) in Three Cognitive Tasks and an Affective 
TaskTask (Question 1, Sexual Arousal; Question 2, Arousability of Pictures) for 
SexuallySexually Dysfunctional and Functional Men 

UrtiiiM** I I > * 3 « 7 t \ j I ^ 1 * 1 I J 4 

M l l 
CiMWvi.lOmm U « - U U U J J M « 4.S 4 * M . U «S M 4 1 u D.1 

M : : 
C i ^ l t n . l M »» 0.* <14 4.3 4,1 OLO -1.6 4.4 4 J 0.7 U 4 i U U U 4J M 4 J 4J 

M ) ) 
Citiitu,, 1000 � > W U - U 4 ) U * 3 M M 0.1 4.7 <Li fcl <d 4 » 4 1 4.7 U 4.1 

M 4 4 
A * * � .. < ! � - * �  1 U U 4 I U 4 ) « 4 4 « 4 J 0J 4.4 4 J 44 4.7 « 4 1 17 U 
AOMbcQMlHa}} l ü  1 * 4.1 2.1 4.7 4.7 4.4 OJ U U 4.1 4.1 *4 -W 4J 4J 4.7 4.4 

Tablee 6.2 shows which participants responded above or below the 
meann for each task (a z-score of 1 represents one standard deviation). From 
thesee preliminary results, systematic differences between the four groups of 
participantss were not revealed. The z-scores of the two traumatized men in 
Taskk 1 are taken as an example; we predicted no facilitation effects of sexual 
primes.. Conforming to prediction, the z-scores were negative, however, 
negativee z-scores were predicted but absent in Task 2 for this group. Also, 
threee participants form other groups (i.e., Erectile dysfunction, Participants 3 
andd 6; Testosteron insuffiency, Participant 2) revealed z-scores that were 
evenn lower compared to the traumatized men in Task 1. 

Regardingg our other predictions, similar comparisons can be made. 
Withh larger groups of participants, systematic differences may occur, yet the 
relativelyy small effect sizes seems to make an application to individual 
differencess problematic. 

AutomaticAutomatic Bi-directional Sex to Power Associations in Child Molesters 

Inn this section we summarize a study (Kamphuis, De Ruiter, Janssen, 
&& Spiering, in press) with sexual offenders to further discuss the clinical 
valuee of the priming approach. 

Treatmentss for sex offenders are modestly effective and recidivism 
remainss a key problem. A better understanding of the motivation of sexual 
offenderss may help point the way to the development of more effective 
treatments.. Implicit, automatic cognitive and motivational processes have 
beenn understudied in the field of sexual delinquency. A notable exception is 
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thee Bargh et al. (1995; Bargh, Raymond, 1995) analogue study. Using a 
subliminall priming paradigm, these investigators examined the possible 
automaticityy in sexual aggression and sexual harassment. The automatic 
naturee of the putative behavior refers to the activation of concepts related to 
sexx through the activation of other concepts (i.e., power). Bargh showed 
automaticc links between the concepts of power and sex among male students 
whoo indicated on a self-report measure that they were attracted to sexual 
aggression. . 

Unobtrusivee assessment of preconscious cognitive links and 
motivationn is of particular interest in the forensic population. First, sexual 
offenderss may not be aware of implicit attitudes and may lack introspective 
accesss to what motivates their behavior. Second, forensic patients may be 
investedd in presenting themselves in a socially desirable way, for example to 
becomee eligible for parole or termination of treatment As a consequence, 
theree is a clear need to develop techniques to assess attitudes in ways mat 
circumventt problems resulting from limited introspective access and social 
desirabilityy concerns. 

Wee replicated the (Bargh et al., 1995) study with a group of (a) sexual 
offenders,, more specifically child molesters, (b) forensic controls, consisting 
off non-sexual violent offenders, from here on referred to as violent 
offenders,, and (c) student controls. Child molesters and violent offenders 
weree recruited through the Dr. Henri Van Der Hoeven clinic, a 130-bed 
forensicc psychiatric hospital in Utrecht, The Netherlands. In our lexical 
decisionn experiment, each trial showed the participant a "target" string of 
letterss that was either a (Dutch) word or a pronounceable non-word. The 
participant’ss task was to decide, as quickly as possible, whether the letter 
stringg was a word or a non-word. Shortly before the presentation of the 
targett string, the subject was shown a "prime", also a word. The lexical 
decisionn was to be made on the target string only. Accordingly, three types 
off trials were presented: (1) non-word trials, where the target was a non-
word,, (2) unrelatedd (neutral) word trials, where the target was a word and the 
primee was presumably unrelated to the target, and (3) possibly related word 
trials,, where the target was a word and the prime and target may have critical 
associations.. Three types of stimuli were developed: power, sex, and neutral 
words.. All three word types were used as both prime and target We 
presentedd the prime for a period short enough (40 ms) to assure that 
consciouss elaboration was impossible. 
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Thee major findings of the present study can be summarized as 
follows.. Student controls responded faster across all prime by target 
combinations,, and all participants responded slowest to power target words. 
Withh regard to the central aim of our study, that is, investigating the 
automaticityy of sex-power links in child molesters as compared to forensic 
andd student controls, the following can be concluded. Compared to both 
forensicc and student controls, child molesters exhibited a significant sex-to-
powerr facilitation effect (i.e., were relatively faster to respond to power 
wordss when primed by sex words as compared to when primed by neutral 
words),, and a trend toward a power-to-sex facilitation effect. Conversely, 
comparedd to child molesters and normal controls, violent offenders showed a 
power-to-sexx inhibition effect and a trend toward a sex-to-power inhibition 
effectt (see Figure 6.2). 

Facilitation n 
Scoress (ms) 40 

20 0 

0 0 

-20 0 

-40 --

Childd molesters Violent offenders Student controls 

FigureFigure 6.2. Facilitation scores in a lexical decision task for child molesters, 
violentt offenders, and student controls. "Sex to Power" represents mean 
decisionn time to sexually primed power targets subtracted from neutrally 
primedd power targets. "Power to Sex" represents mean decision time to 
powerr primed sex targets subtracted from neutrally primed sex targets. 

1 1 
I I 

II sex to power 

E33 power to sex 

119 9 



Inn sum, the hypothesis that power and sex words were automatically 
linkedd in child molesters could not be rejected. Subliminal activation of the 
conceptt of sex led to preferential processing of power related concepts, and 
likelyy vice versa. Our results constitute a partial replication of the findings 
reportedd in the Bargh et al. (1995) analogue study. Consistent with Bargh et 
al.,, our findings suggest an automatic link between the concepts of power 
andd sex among child molesters. 

Thee findings from the present study support the notion put forward by 
Wardd and Hudson (2000) that early phases of the offensive process may 
involvee automatic actions and implicit planning in sex offenders. Recent 
theoriess of social cognition are based on the assumption that past experience 
moderatess behavior through the elicitation of implicit and explicit 
cognitions.. Implicit attitudes exist outside of conscious awareness and 
controll and shape people’s automatic reactions to attitude objects and 
therebyy shape their subsequent interactions with them. An explicit attitude 
cann be changed relatively easily, while an implicit attitude is much more 
difficultt to change. Techniques aimed at changing attitudes often only 
changee the explicit attitudes. As such, implicit measures may predict 
recidivismm and serve as a tool in a multi modal outcome assessment of 
treatment.. On the other hand, given the observed modest effect sizes, an 
individuall differences application of this paradigm is currently a distant 
target t 

VisualVisual Performance of Adults with Pre-lAngual Auditory Impairment 

AA last clinical study that is shortly reported tested hearing disabled 
adultss (Rietveld, Spiering, Rotteveel, & Van Beest, 2002). 

Theree is mixed support for the lay assumption that people have 
adaptedd to their sensory impairment by an increased cognitive processing 
capacityy regarding remaining senses (cf. Grant, Thiagaraja, & Sathian, 2000; 
Lessard,, Pare, Lepore, & Lassonde, 1998; Morgan, 1999). Early 
physiologistss have suggested that a restrictionn in sensory stimulation favors 
aa progressive lowering of sensory thresholds of cross-modal senses. For 
example,, one week’s deprivation of visual or auditory stimulation resulted in 
crosss modal perceptual improvement, which lasted several days after 
terminationn of deprivation (Bross & Zubek, 1975; Harper & Bross, 1978). It 
couldd be expected that people with long-term and particularly congenital 
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sensoryy impairment have developed stable cross modal sensory 
compensationn (Carey & Blake, 1974; Cohen et al., 1997; Kujala et al., 1997). 

Otherwise,, Myklebust (1964) emphasized that inter-modality 
connectionss may enhance difficulties in information processing when 
specificc sensory pathways are no longer functional. Indeed, Carey and Blake 
(1974)) observed that hearing disabled people had a worse short-term 
memoryy for visual stimuli than controls. Recent studies have confirmed mat 
earlyy sensory disability may favor a general impairment in sensory afferent 
transfer,, as well as restrictions in the development of sensory systems (Redd, 
Pongstaporn,, & Ryugo, 2000). Consequently, enhanced cross modal task 
performancess by sensory disabled people could be accounted for by acquired 
attentionall strategies, rather than enhanced sensitivity of cross modal senses. 

Wee conducted an experiment to test the hypothesis mat hearing 
disabledd adults are superior to controls in the quick recognition of pictures. 
Thiss hypothesis was tested in two priming tasks. The specific predictions for 
thiss study were mat (1) responses of hearing disabled participants were faster 
ass compared to controls, (2) priming effects would be stronger in hearing 
disabledd participants as compared to controls. 

Participantss were 18 hearing disabled adults and 18 controls mat took 
partt in two tasks. The hearing disabled participants were pre-lingual deaf, 
whichh means an auditory impairment before the third year of age. Controls 
weree matched on sex and age. All participants took part in two different 
primingg tasks, each consisting of three conditions, differing in duration of 
primee presentation (i.e., IS ms, 100 ms, and 1000 ms). Task 1 contained the 
threee cognitive tasks that were described in our study with sexually 
dysfunctionall patients (p. 111-113). Task 2 resembled the methodology 
previouslyy used by Murphy and Zajonc (1993). Pictures with emotional 
faces,, that is, happy and angry facial expressions, were used as prime 
picturess (Ekman & Friesen, 1976; Matsumoto & Ekman, 1988). A set of 
Japanesee ideographs was used as target pictures. The participants evaluated 
targett pictures on their emotional valence by pressing either a "positive" or 
"negative"" button. The participants were informed that pictures of faces, 
whichh had to be ignored, could precede the Japanese ideographs they should 
ratee on positive or negative emotional meaning. 

Thee results of Task 1 did not support the expectation that hearing 
disabledd adults (a) are overall faster than controls in their reactions to 
pictures,, and (b) have more congruent responses to pictures during very 
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shortt (IS ms) and short prime presentations (100 ms). In fact, the hearing 
disabledd were slower than controls. This effect was similar for sexual and 
neutrall pictures, and irrespective of prime presentation time, that is, very 
short,, short, or long prime pictures. 

InIn Task 2, controls showed the usual congruent priming effect during 
veryy short prime presentation time, e.g., a positive response after a positive 
prime.. Hearing disabled participants showed this effect only during short 
andd long prime presentation time, against expectation. In summary, hearing 
disabledd participants were slower than controls in Task 1, and did not show 
thee expected congruent priming effect during very short primes in Task 2. In 
general,, hearing disabled participants responded fairly similar during 
differentt prime presentation time, whereas controls tended to respond 
differentt after very short, short, or long prime pictures. Thus, hearing 
disabledd participants were less capable than controls in using visual 
emotionall information in their response pattern (cf. Mathews & Milroy, 
1994;; Mathews & Sebastian, 1993; Rotteveel, De Groot, Geutskens, & Phaf, 
2001).. It was concluded that hearing disabled adults are not superior to 
controls,, but perhaps even worse in the perception of visual information. 

Thee suggestion that hearing disabled adults are restricted in their 
responsess to visual information may be premature. It remains possible that 
hearingg disabled people are superior to controls in special aspects of vision, 
e.g.,, memorizing emotional information, or to perceive complex visual 
patterns.. When hearing disabled people are more reliant on visual 
information,, it is possible that not a quick reaction (Task 1) but rather a 
carefull elaboration is adaptive. Nonetheless, their lack of differentiation in 
respondingg to prime pictures of different duration (Task 2) remains unclear. 
Particularlyy the lack of a congruent priming effect during very short prime 
presentationn would be suggestive of a limited processing capacity of split-
secondd visual information. 

Researchh on the capacity of pre-lingual hearing disabled people to 
perceive,, memorize and organize visual information may result in clinically 
relevantt findings. It is unclear whether the current findings have such 
clinicall relevance, in the sense that hearing disabled people have difficulties 
inn understanding particular types of information, e.g., emotional information. 
Nonetheless,, research in this area is important from a theoretical perspective 
beyondd sensory impairment, because it could elucidate problems in the 
visuall (emotional) development of subgroups of people. 
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Directionss for Future Research 

Too illustrate directions in which future research may develop, we 
shortlyy report some pilot studies mat were conducted. 

AA Sex-in-4he-Crowd Effect? 

Inn Chapter 7 we propose that sexual features are subject of a 
preattentivee search and would automatically attract focal attention. A 
straightforwardd test for this would be to include them in the face-in-the-
crowdd paradigm (Hansen & Hansen, 1988). Recently, we supervised a pilot 
studyy (Belarbi et al., 2003), which may be a first step in this direction. 

öhman ,, Lundqvist, and Esteves (2001) used schematic facial stimuli 
too replicate the original findings of Hansen and Hansen (1988). In different 
experiments,, participants were presented with arrays of faces, in which one 
faciall expression differs from the others regarding emotional valence. 
Participantss were asked to detect the "odd face out" as quickly as possible. 
Angryy faces were found more efficiently in happy crowds compared to 
happyy faces in angry crowds. Also, the latency to discover an angry face in a 
happyy crowd was not influenced by the number of happy-face distractors in 
thee crowd, whereas the number of angry-face distractors dramatically 
influencess the latency to discovery of a discrepant nappy face. 

Wee tried to replicate the öhma n et al. (2001) study with schematic 
sexuall and neutral stimuli. We presented matrices that contained two types 
off stimuli in different configurations. A sexual stimulus was drawn to 
representt a female trunk; a neutral stimulus was composed of the same 
featuress and proposed to represent a face (see Figure 6.3). There were four 
typestypes of matrices, which were composed of: (1) all sexual stimuli, (2) all 
neutrall stimuli, (3) one sexual stimulus in a matrix of neutral stimuli, which 
couldd appear in all possible locations, and (4) one neutral in a matrix of 
sexuall stimuli, which mirrors the one previously mentioned. Matrix’ sizes 
weree 3 X 3 and 4X4 . Participants (20 men and 21 women) were requested 
too decide as quickly as possible whether an odd stimulus was in the matrix 
orr not 
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FigureFigure 6.3. The schematic neutral (i.e., "face") and sexual (i.e., "trunk") 
stimuli. . 

Resultss indicated that participants were faster to detect a sexual 
stimuluss in a matrix of neutral stimuli than vice versa. However, contrary to 
prediction,, the time to detect a sexual stimulus increased with matrix-size. 
Whenn matrices were preattentively searched for sexual features, matrix-size 
shouldd not influence decision time. Nevertheless, we think it is to soon to 
rejectt our hypotheses. Since this is the first time we applied the face-in-the-
crowdd paradigm in sex research, many adaptations were proposed (e.g., the 
usee of other schematic stimuli or pictures, the implementation of 5 X 5 
matrices). . 

EffectsEffects ofPhotonegative Versions of Sexual Pictures 

Brainn imaging techniques could provide unique information with 
respectt to activational pathways of sexual responding. To advise us about a 
researchh strategy that can be followed to design imaging studies, we 
contactedd Prof. dr. ir. H. Spekreijse of the Netherlands Ophthalmic Research 
Institutee (IOI/NORI). Following his consult, a pilot study (Vioen, Spiering, 
&& Everaerd, 2000) was conducted as a first step. 

AA Visual Evoked Potential (VEP) study could possibly answer 
questionss about cortical areas that transform stimulus information into 
sexuallyy specific motor output. Because it can be expected that sexual 
stimulii produce to large cortical activation, which will mainly be not 
specific,, we investigated effects of photonegative priming stimuli that could 
servee as control stimuli. A photonegative picture has the same physical 
propertiess as its positive equivalent. We hypothesized that the difference in 
VEP’ss of negative and positive sexual pictures would represent the sexual 
valencee of the positive version (cf. Blum, Van Der Enden, Reits, & 
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Spekreijse,, 1996-1997). Since temporal analyses of VEP can be made with a 
highh resolution, it could also answer question about preconscious activation. 

Inn a priming study (Vioen et al, 2000), we investigated effects of 
negativee sexual priming stimuli. Sexual targets were preceded by sexual 
positive,, sexual negative, and neutral primes. With respect to the cognitive 
taskss (Task 1, 2, p. I l l , 112), results showed that only positive primes 
facilitatedd recognition of sexual targets. With respect to the affective task 
(Taskk 4, p. 112, 113), results showed that only positives primes elicited 
subjectivee sexual arousal There were no significant differences in responses 
afterr negative and neutral primes. It can be concluded that photonegative 
versionss of sexual pictures could serve as control stimuli in future brain 
imagingg studies. 

AutomaticAutomatic Activation of Approach Tendencies 

Presentingg stimuli below the level of awareness is only one way to 
investigatee the effects of unconscious processes. Chen and Bargh (1999) 
investigatedd unconscious activation of approach versus avoidance behavior. 
Inn one condition, participants were asked to push a lever as quickly as 
possiblee in reaction to a stimulus presentation that consisted of the 
appearancee of words in a random temporal sequence. Although stimuli were 
presentedd under full awareness and attentional mechanisms are clearly 
involved,, mere was no conscious and intentional goal of evaluating stimuli. 
Participantss do not see the rationale of the task while pushing a lever as soon 
ass a word appears. Data revealed that this avoidance-like muscle movement 
wass faster in the presence of negatively valenced stimuli (words). In another 
condition,, participants were asked to pull a lever as quickly as possible; this 
approach-likee muscle movement was faster in the presence of positively 
valencedd stimuli. Rotteveel and Phaf (2003) recently replicated these 
findingss with emotional pictures. It can be concluded that stimuli are 
unconsciouslyy classified as either "good" or "bad". This automatic 
evaluationn results directly in behavioral predispositions towards the stimulus 
(Chenn & Bargh, 1999; Fazio et al., 1986). 

Ann experiment was conducted (Both, Spiering, & Rotteveel, 2003) to 
investigatee whether sexual stimuli would automatically activate approach 
tendencies.. Neutral, threatening, and sexual pictures were presented. As 
predictedd there was no effect for neutral pictures, and pushing the lever was 
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fasterr compared to pulling for threatening pictures. For sexual pictures, there 
wass no difference between conditions, however, exploratory analyses 
revealedd a significant interaction with "Excitation", as measured by the 
Sexuall Excitation Scale (Janssen, Vorst, Finn, & Bancroft, 2002). 
Participantss scoring low on excitation were faster in approach movements 
comparedd to avoidance movements. An opposite pattern was found for 
participantss low on this factor. In conclusion, results must be taken 
cautiouslyy and this experiment awaits replication. 

AssessmentAssessment of Implicit Processing after Manipulation of Sexual Memory 

Too investigate the influence of memory in the generation of emotional 
responses,, we (Everaerd, Spiering, & Gooren) supervised four master’s 
degreee research projects (Comelisse & Molleman, 1999; Drosopoulos & 
Leuris,, 2001; Roos, 2003; Schafer, 2002). Although the specific research 
objectivee of these studies is beyond the scope of the thesis, it shows the 
utilityy of the preattentive priming paradigm to assess contributions of 
implicitt memory. 

Cann sexual experience be degraded by modulating declarative sexual 
memories?? Is it possible to predict subjective sexual experience from past 
sexuall episodes? We tried to establish the contribution of declarative 
memoryy to subjective experience of emotion provoking situations. 
Modulationn of declarative memories was studied by using pharmacological 
moderatorss of declarative memory consolidation processes. Consistent with 
previouss results (Cahill, Prins, Weber, & McGaugh, 1994), propranolol 
impairedd memory (recall and recognition) in participants who saw an 
emotionall slide show (Van Stegeren, Everaerd, Cahill, McGaugh, & Gooren, 
1998).. These results indicate that the blockade of central fi-adrenergic 
receptorss is responsible for the reduction in storage of emotional events. 

Inn three experiments, participants were presented with sexual and 
neutrall pictures. Before watching these slides, participants were given 
propranololl or placebo. Propranolol impairs declarative memory for 
emotionall (i.e., sexual) pictures. Since emotional responses depend on 
retrievall of representations in memory that match stimulus content, it was 
hypothesizedd mat both groups would differentially respond when presented 
withh the pictures the next day. Physiological and subjective arousal to sexual 
picturess was predicted to be lower in the propranolol group compared to 
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placebo.. We predicated that within subjects, physiological and subjective 
arousall to "old" sexual pictures (i.e., presented one day before) would be 
lowerr compared to "new" sexual pictures (ie., presented for the first time). 
Dataa of these three experiments were promising, however, leave room for 
alternativee explanations mat will not be elaborated on now. 

Onn the second day of testing, we administered the priming task with 
subliminall prime presentations (Chapter 2, Experiment 1; Chapter 3). The 
objectivee was to test whether effects could be attributed to explicit (or 
declarative)) memory only, or if implicit memory was also involved. Old en 
neww sexual pictures functioned as primes. The results are not clear, one 
experimentt showed a difference in responding to old and new primes 
betweenn both groups (Comelisse & Molleman, 1999), one experiment did 
nott (Roos, 2003; Schflfer, 2002), and the data of the third experiment were 
lostt because of technological failure (Drosopoulos & Lewis, 2001). These 
differentt findings can best be interpreted in view of the other results that 
weree obtained in these experiments, which will not be done here. However, 
thee priming task did succeed in providing useful additional information 
regardingg implicit information processing mechanisms. 
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Chapterr 7 

Thee Sexual Unconscious 



UnconsciousUnconscious processes set up sexual responding. After a short introduction 
ofof cognitive concepts pertaining to the sexual system and a description of 
unconsciousunconscious versus conscious processing three hypotheses are discussed. (1) 
SexualSexual features are subject of a preattentive search. It would seem to the 
attentiveattentive individual as if the feature commanded attention. (2) Sexually 
competentcompetent stimuli activate motor output by a match with implicit memory; 
consciousconscious evaluation is not necessary. (3) Hot and cold cognitions are 
postulatedpostulated as unconscious products of bodily feedback and explicit 
memories.memories. Attentional amplification of these cognitions results in conscious 
experienceexperience of sexual feelings and sexual thoughts. These hypotheses about 
sexualsexual emotions are extrapolations of models of Damasio (2003) and 
LeDouxLeDoux (1996). Recent empirical studies are discussed. Finally we put 
forwardforward a proposal about a sex module within the brain. 
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Unconsciouss processes set up sexual responding. To acquire 
knowledgee about the activation of a sexual response, one has to focus on 
unconsciouss mechanisms. We propose that (1) sexual features are 
preattentivelyy processed, (2) sexually competent stimuli elicit physiological 
arousall before and independent of conscious evaluation, and (3) the 
subjectivee experience of a sexual emotion is constructed by attentional 
amplificationn of unconscious cognitions. We will describe models of the 
generationn of emotion (Damasio, 2003; LeDoux, 1996) and extrapolate them 
too the sexual emotions as was earlier done by Janssen et al. (2000). 
Empiricall studies that we recently conducted will be discussed. 

Thee title of this chapter is derived from papers by Kihlstrom (1987) 
andd Kihlstrom et al. (2000), "The Cognitive Unconscious" and "The 
Emotionall Unconscious," respectively. In these papers the importance of 
implicitt processes in cognitive and emotional responding is highlighted. 
Percepts,, memories, and other mental states, which are inaccessible to 
phenomenall awareness and are somehow independent of voluntary control, 
influencee conscious experience,, thought, and action. 

Thee Cognitive Sexual System 

Sexx can be construed as an emotion. Sexual excitement has a specific 
patternn of activity and there is coherence in expression and physiology 
linkedd to prototypical situational events (Everaerd, 1988). For a full blown 
sexuall emotion, specific components have to be activated (e.g., genital 
arousal,, a subjective experience of sexual arousal) as well as nonspecific 
componentss (e.g., heart rate changes, a subjective experience of tension). 
Whenn writing about the "sexual system" we mean sexually specific as well 
ass nonspecific modules within the brain, which interact to produce a sexual 
response. . 

Whichh are the requirements for the sexual system to operate? 
Sexualityy is prepared at birth. During development and growth there is 
interactionn with the environment, which builds up experience and 
potentiationn of "sexual" stimuli (Everaerd, Laan, & Spiering, 2000). The 
mostt probable development is that, in the beginning, pleasurable sensations 
fromm tactile stimulation and later from visual, auditory, or olfactory 
stimulationn were pleasurable and not sexual, like many other sensations for 
whichh labels and meanings have to be learned after the first experience. It is 
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impliedd that stimuli are cognitively transformed into messages that 
eventuallyy result in a sexual response, subjective sexual experience in 
particular.. Thus, a stimulus is not intrinsically sexual; it becomes sexual by 
itss transformation (Everaerd, Laan, & Spiering). 

Sensitivityy of the sexual system is depended on biological and 
psychologicall factors. On the side of biological factors, the androgen 
hormoness as well as the neurotransmitters norepinephrine and dopamine are 
consideredd as most influential (Bancroft, 2002). The focus of this chapter is 
onn psychological factors. Emotional reactions depend on appraisal of the 
stimulus,, which includes memory and attentional processes interacting with 
eachh other. 

Long-termm memory is not a unitary entity, but can be subdivided into 
explicitt (or declarative) and implicit (or procedural) memory (Squire, 1992; 
Tulvingg & Schacter, 1990). Explicit memory is consciously accessible; 
implicitt memory is not. Regarding "sexual memory," that is, memory 
associatedd with sexual responding, explicit memory refers to, for instance, 
recollectionss of sexual encounters, attitudes toward sex, sexual fantasies, and 
knowledgee about sexual rewards or costs. Implicit sexual memory refers to, 
forr instance, innate sexual reflexes, learned (automatized) sexual scripts, and 
classicallyy conditioned sensations. A stimulus may convey several meanings 
dependingg on the circumstances or the individual’s history. Different 
messages,, in the same or in different individuals, may thus be accessed by 
thee same stimulus. Sexual meaning and other meanings relevant for different 
emotions,, such as anxiety, anger, or elation, may be present at the same 
time.. The different meanings will be processed as different messages that, by 
furtherr processing, may develop divergent physiological and behavioral 
responsess and experiences (Everaerd, Laan, & Spiering, 2000). 

Whatt happens when a person is confronted with a sexually competent 
stimulus?? How is stimulus information transformed into particular sorts of 
actions?? When confronted with a sexual stimulus arousal will be generated, 
whichh subsequently signals reward. At the same time motor preparation is 
activatedd for eventual approach to the rewarding stimulus (Both, Everaerd, 
ett al., 2003). The emotional experience of sexual arousal is the subjective 
awarenesss of autonomic arousal, of the reward expectancy, and of the felt 
tendencyy to act (Everaerd, 1988; Frijda, 1986). Arousal alone is not 
sufficientt to produce subjective sexual experience. This experience 

132 2 



ultimatelyy depends on the individual’s awareness and definition of the 
responsee as sexual 

Centrall regulation of emotional responses is essential for adaptive 
functioning.. When a stimulus has been identified as sexual, regulation of 
informationn processing is needed. Although sexual excitement can be 
enhancedd by intentionally bringing (explicit) sexual memories into 
awareness,, probably most of the time regulation actually consists of 
inhibition.. Since sexual behavior goes together with important concerns 
(e.g.,, reproduction, intimacy), attentional mechanisms are triggered and 
activationall stages are accompanied by conscious inhibitory control (Baars, 
1998b;; Gross, 1998; Fuster, 1997). 

Unconsciouss versus Conscious Processes 

Informationn processing in the brain can be divided into unconscious 
andd conscious. For every conscious state there is an associated neural state; a 
changee of conscious state is impossible without a corresponding change in 
neurall state. However, not all neural activities have corresponding conscious 
representationss (Frith, Perry, & Lumer 1999). Unconscious processes have 
twoo essential features: they are inaccessible for phenomenal awareness and 
independentt of voluntary control. 

Kihlstromm et al. (2000) distinguish between the "cognitive 
unconscious"" and the "emotional unconscious.’4 The cognitive unconscious 
constitutess four categories of phenomena: Implicit memory, implicit 
learning,, implicit perception, and implicit thought Implicit or nondeclarative 
memoryy can be defined as an unconscious influence of past experience on 
currentt performance of behavior (Schacter & Buckner, 1998). Implicit 
learningg refers to one’s acquisition of new patterns of behavior without 
beingg aware of the patterns themselves (Kihlstrom et al., 2000). 
Automatizationn is a relevant concept in this. Implicit perception includes 
preattentivee or preconscious processing. It is defined as the effects of a 
currentt event on one’s performance, in the absence of conscious perception 
off that event Finally implicit thought, for example the correct solution to a 
problem,, influences experience, thought, or action even though one is 
unawaree of the thought itself (Kihlstrom et al., 2000). 

Howw does the emotional unconscious relate to this? If emotion is 
definedd as a conscious feeling state, an emotional unconscious is precluded. 
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Butt when the subjective component of an emotion (i.e., the conscious 
feelingg state) is absent, while the behavioral and physiological components 
persistt outside of phenomenal awareness, why can’t we say that there is an 
unconsciouss emotion or at least an unconscious emotional response 
(Kihlstromm et al., 2000)? From an information processing perspective 
subjectivee components of an emotion, just as physiological and behavioral 
components,, are the products of processing, which is inaccessible for 
phenomenall awareness and independent of voluntary control, that is, 
emotionall unconscious processes. 

Wee will now look at unconscious processes from the other side, by 
describingg conscious processes. The essential feature of consciousness is 
awareness;; to be conscious is to be aware of things. Attention is a 
prerequisitee of consciousness. Consciousness refers to those thoughts, 
memories,, sensations, and actions of which one is aware, whereas attention 
referss to those processes that modulate neuronal activity (Tassi & Muzet, 
2001).. The results of selection are always conscious, whereas the processes 
off selecting, deselecting, and maintaining selection may or may not be. 
"Attentionn involves the selection of targets for the searchlight to shine on, 
whilee consciousness results from illumination of the target" (Baars, 1998a, 
p.. 59). Phenomenally, we experience conscious visual scenes; but we are not 
necessarilyy conscious of visual selection processes that can reasonably be 
calledd attentional. Attention can be subdivided in three systems with 
differentt functions: orienting to sensory stimuli, activation of ideas from 
memory,, and maintaining the alert state (Posner, 1994). Consciousness is a 
formm of output associated with focal attentive processing that does not enter 
intoo cerebral processing (Velmans, 1991). 

Dehaenee and Naccache’s (2001) global neural workspace hypothesis 
describess the relation between unconscious processes and a conscious state. 
Att any given time, many modular cerebral networks are active in parallel 
andd process information in an unconscious manner. Information becomes 
consciouss if the neural population mat represents it is mobilized by top-
downn attentional amplification into a brain-scale state of coherent activity 
thatt involves many neurons distributed throughout the brain. The long›
distancee connectivity of these "workspace neurons" can make the 
informationn available to a variety of processes including perceptual 
categorization,, long-term memorization, and intentional action. It is 
postulatedd that this global availability of information through the workspace 

134 4 



iss what we subjectively experience as a conscious state (Dehaene & 
Naccache). . 

Topp down should not be taken too literally. Since there is no single 
organizationall summit to the brain, it only means that such attentional 
amplificationn is not just modulated bottom up by features internal to the 
processingg stream in which it rides, but also sideways influences, from 
competitive,, cooperative, collateral activities (Dennet 2001). It is "not mat 
thiss global availability causes some further effect or a different sort 
altogetherr - igniting the glow of conscious qualia, gaining entrance to the 
Cartesiann Theatre, or something like mat - but mat it is, all by itself, a 
consciouss state" (Dennet 2001, p. 223). 

Inn the next three sections we will review our three hypotheses that 
weree mentioned at the start of this chapter. Theoretical and empirical 
argumentss are presented in a temporal structure: Unconsciously, sexual 
featuress attract attention, produce motor output, and enable a conscious 
experience. . 

Preattentivee Selection of Sexual Features 

Takenn literally, the term preattentive means before attention operates. 
So-calledd preattentive search is really a search in which attention is 
distributedd widely over the whole display rather man narrowly focused and 
iss directed serially to one subgroup at a time (Treisman & Gormican, 1988; 
Treismann & Souther, 1985). Preattentive search can be construed as a 
filteringg of information so that some features or aspects of an array are 
"passedd through" and others are "filtered out" A feature passed through is 
moree likely to come to focal attention than one filtered out (Ohman, Frykt, et 
al.,, 2001). It would seem to the (attentive) individual as if the feature 
commandedd attention; it would appear to "pop out" from the array 
(Treismann & Gormican, 1988). Preattentive visual search was defined as 
fast,, automatic, and parallel and works on low-level stimulus features with 
thee primary objective of delineating objects in the spatial surroundings. 
Focall attention is slow, deliberate, and serial and is concerned with more 
complexx inferential and interpretative processes in identifying the located 
objectss in perceptual awareness (Posner & Snyder, 1975; Shiffrin & 
Schneider,, 1977; Schneider & Shiffrin, 1977). When unexpectedly 
encountered,, peripheral significant events may interrupt ongoing processing 
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andd call for prioritized focal attentive processing (öhman , Fly kt, et al., 
2001). . 

Wee propose that sexual features are preattentively processed. We 
derivee this from emotion research in which threat features preattentively 
elicitt focal attention: the face-in-the-crowd paradigm. No direct empirical 
supportt for this proposal regarding sexual features is present yet, however, 
somee indirect support is discussed later in mis section. 

Hansenn and Hansen (1988) introduced the face-in-the-crowd effect In 
experimentss participants were presented with arrays of faces in which one 
faciall expression differs from the others in emotional valence. Participants 
weree asked to detect the "odd face out" as quickly as possible. Angry faces 
weree found more efficiently in happy crowds than were happy faces in angry 
crowds.. Also, the latency to discover an angry face in a happy crowd was 
nott influenced by the number of happy-face distractors in the crowd, 
whereass the number of angry-face distractors dramatically influences the 
latencyy to discovery of a discrepant happy face. It was surmised that the 
face-in-the-crowdd effect was due to a stimulus confound (Purcell, Stewart, & 
Skov,, 1996). However, recently öhman , Lundqvist, et al. (2001) 
successfullyy replicated the findings with schematic facial stimuli. 

Faciall threats command attention, an angry face in a happy crowd is 
foundd quite readily, whereas a happy face in a crowd of attention-grabbing 
angryy faces is easily overlooked. Arrays are preattentively searched in 
parallell for features of facial threat, an angry face in a happy crowd pops out 
andd does not require an extensive, time-consuming, serial attentive search to 
discoverr its presence. However, a happy face in an angry crowd is not 
preattentivelyy distinctive; it does not pop out, and discovering its presence 
requiress a serial search of the faces. 

Detectionn and location of a feature can be accomplished 
preattentively,, whereas discrimination requires attentional processing. An 
angryy face could be detected and located in a happy crowd, but its content 
(i.e.,, that it was, in fact, an angry face) could not be discriminated 
preattentively.. The consequence of preattentive face processing from which 
thee face-in-the-crowd effect was derived then, would be a shift of attention 
too a preattentive located point in the crowd. Given time to complete an 
attentionall shift to that point, the target could be seen as an angry face 
(Hansenn & Hansen, 1988). 
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öhman ,, Flykt, et al. (2001) examined another class of evolutionary 
fear-relevantt stimuli within the same paradigm: snakes and spiders. Stimuli 
relatedd to recurrent survival threats in the environment of evolutionary 
adaptednesss may have been selected to become more or less automatic 
triggerss of attention. The reproductive potential of individuals was 
predicatedd on the ability to efficiently locate critically important events in 
thee surroundings. To detect threatening events outside the spotlight of 
focused,, conscious attention, there must be perceptual processes that 
automaticallyy scan and analyze the perceptual field. 

Participantss were faster in finding snakes and spiders against 
backgroundss of flowers and mushrooms (neutral stimuli) than the other way 
aroundd (öhman , Flykt, et al., 2001). Furthermore, whereas it took longer to 
locatee fear-irrelevant targets with more distractors, finding fear-relevant 
targetss was independent of matrix size. The effect of fear relevance was 
enhancedd in fearful participants. Similar to controls, fearful participants were 
fasterr to find a fear-relevant target that they did not fear (e.g., a spider for a 
snake-fearfull participant) than fear-irrelevant targets, but they were even 
fasterr to find a fear-relevant stimulus (e.g., a snake for a snake-fearful 
participant).. Threatening stimuli were located in a preattentive, parallel-
processingg perceptual stage, whereas non-threatening targets had to be 
searchedd for with a more laborious post-attentive strategy. 

Thee data suggest that snake- and spider-fearful participants were 
sensitizedd specifically to have their attention captured by the feared stimulus. 
Comparable,, Gilboa-Schechtman, Foa, and Amir (1999) tested social 
phobicss and found greater attentional bias after angry faces in this paradigm. 
Theree might be attention control settings that tune the likelihood to capture 
attentionn in accordance with their relevance for the current goals of the 
individuall (Folk, Remington, & Johnston, 1992). If emotions are action sets 
(Frijda,, 1986), which imply a set of goals, it could be suggested that the 
generationn of emotions involves attention control settings that make goal-
relevantt stimuli salient As a result, these stimuli may then automatically 
capturee attention (Folk et al., 1992). 

Junghöfer ,, Bradley, Elbert, and Lang (2001) provide converging 
empiricall data, with negative as well as positive (including sexual) pictures. 
Theyy introduced a new experimental paradigm: rapid serial visual 
presentation.. It allows investigation of rapid detection and perceptual 
processingg of emotionally salient stimuli after a single scan, as stimuli occur 
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fleetingly,, or as the eye flicks rapidly through a scene. Participants viewed 
7000 complex pictures, varying in affective arousal, at high-speed 
presentationn (3 or 5 per s). Event-related potentials (ERPs) are assessed to 
determinee attention capture. ERPs were more negative for high than low 
arousall pictures suggesting that the brain is specially tuned to detect and 
processs motivationally relevant stimuli (Lang et al, 1998). Affect 
discriminationn of pictures was independent of formal visual properties of the 
stimuli,, including color, brightness, spatial frequency, and complexity 
(Junghoferetal,2001). . 

Wee propose that sexual features also can be preattentively processed 
(seee Figure 7.1). Which arguments do we have for this? In daily life, one 
mayy recognize the attention-grabbing capacity of sexual features by its use 
inn advertisement and video-clips. Theoretically, the fact that the pop-out 
effectt was not found for happy faces does not imply that all approach stimuli 
aree excluded from being preattentively processed. Both sexually appetitive 
andd anxiety inducing stimuli generate action tendencies; although the 
directionn of eventual behavior is presumed to be different, that is, approach 
versuss avoidance (Both, Everaerd, et al., 2003). Regarding the criteria of 
goal-relevancee and reward value, sexual stimuli may have a higher valence 
thann happy faces. 

neutral l 

features s 

sexual l 
features s 

preattentive e 
selection n 

/ / 

focal l 
attention n * * 

conscious s 
experience e 

FigureFigure 7.1. Unlike neutral stimuli, sexual features may be preattentively 
selectedd to trigger focal attention. 

AA straightforward test for preattentive selection of sexual features 
wouldd be to include them in the face-in-the-crowd paradigm (however, see 
Chapterr 6, p. 123-124). This has not been done. There is some indirect 
supportt for our hypothesis. The findings described before fit into a 
voluminouss literature showing attentional bias for threat in anxiety patients, 
e.g.,, the dot-probe paradigm or the emotional Stroop task (Mogg & Bradley, 



1998;; Williams, Mathews, & MacLeod, 1996). The general tendency, even 
amongg non-anxious individuals, to attend to threatening stimulus content 
mayy reflect the same type of preattentive process as displayed in the face in 
thee crowd paradigm. 

Geerr and colleagues discovered a delay in information processing 
causedd by sexual words (Geer & Bellard, 1996; Geer & Melton, 1997). This 
couldd very well be compared to the attentional bias phenomenon caused by 
threateningg information (Mogg & Bradley, 1998; Williams, et al., 1996). 
Recently,, we conducted an experiment in which both sexual and threatening 
pictures,, that had to be ignored, decelerated categorical decisions (Chapter 
5).. This deceleration-effect replicates Geer’s findings and extends it to 
threateningg information, resembling the emotional Stroop effect. Sexual 
information,, just like threatening information, interferes with information 
processingg by automatic activation of focal attention. This could indicate the 
preattentivee processing of sexual features. 

Unconsciouss Activation of the Sexual System 

Emotionall responses are consequences of affective computations 
outsidee conscious awareness. In this section we will review evidence of 
unconsciouss activation of sexual response. We propose that sexual features 
activatee implicit memory and bodily responses before conscious appraisal. 
First,, LeDoux’s (1996) work on the role of the amygdala is presented 
becausee of its great influence on thinking about unconscious activation of 
emotions.. Next, relevant studies from emotion and sex research are 
discussed. . 

Thee amygdala is the core of the network that computes the affective 
valuee of the stimuli an organism encounters (LeDoux, 1993). Empirical 
supportt for this was found in relation to negative as well as positive 
emotions,, including the sexual (Zald, 2003). LeDoux discovered parallel 
transmissionn to the amygdala from (a) the thalamus and (b) the cortex (1996, 
2000).. (a) The thalamo-amygdala projections appear to be involved in the 
processingg of the affective significance of relatively simple sensory features. 
Thesee subcortical pathways provide a crude image of the external world, (b) 
Thee thalamo-cortico-amygdala projections are necessary when more 
complexx aspects of stimuli are processed. More detailed and accurate 
representationss become available from the cortex. While the pathway from 
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thee thalamus to amygdala only involves one link, at least two links are 
requiredd to activate the amygdala by way of the cortex. Since each link adds 
time,, the thalamus pathway is faster. This direct route, initiated by the 
amygdala,, can preattentively initiate bodily responses. Low-level stimulus 
featuress can trigger emotional functions by the rapid arrival of crude 
stimuluss information from the thalamus to the amygdala (LeDoux, 1996). 

Dataa from recent experiments using fMRI and Pet scans corroborate 
thee pivotal role of the amygdala in unconscious emotional activation. 
Subliminallyy presented angry faces lead to neural activity in the amygdala 
alongg with heightened SCRs (Morris et al., 1998). In an experiment of 
Whalenn et al. (1998) signal intensity within the amygdala changed following 
subliminallyy presented angry faces as well as happy faces. Although LeDoux 
(1996)) offers a specific neurobiological model by which stimulus features 
activatee emotional responses, the temporal resolution of the designs of 
Morriss et al. and Whalen et al. does not directly address the issue that the 
amygdalaa receives stimulus information directly from the thalamus. 
However,, it supports the main thesis of LeDoux that affective computations 
aree made without the need, and before focal attention or awareness. Stimulus 
featuress automatically activate bodily responses, and conscious appraisal of 
thee stimulus occurs against a background of physiological activation. 

Otherss have stressed which features are capable to unconsciously 
activatee responses and which bodily responses can be elicited unconsciously, 
öhma nn and Soares (1994) subliminally presented pictures of snake and 
spiderss to snake fearful and spider fearful participants. Snake fearful 
participantss showed enhanced SCRs to snake stimuli and spider fearful 
participantss to spider stimuli. Merely a preattentive analysis of emotionally 
relevantt features is sufficient to elicit a fear response and very brief 
presentationss of emotional slides thus do not seem to prevent a relatively 
specificc analysis of content 

Reactionss in facial muscles were successfully elicited in participants 
unconsciouslyy exposed to pictures of angry and happy faces. Just as in full-
awarenesss conditions (Cacioppo, Petty, Losch, & Kim, 1986) increased 
zygomaticc muscle ("frown-muscle") activity was found after subliminally 
presentedd pictures of angry faces and increased corrugator muscle activity 
("smile-muscle")) after subliminally presented pictures of happy faces 
(Dimberg,, Thunberg, & Elmehed, 2000; Rotteveel et al., 2001). It was 
suggestedd that unconscious facial reactions are even larger compared to 
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consciouss ones, because they are unaffected by conscious regulation 
(Rotteveell et al.). 

Too what extend unconscious activation of the sexual system has been 
studied?? Janssen et al. (2000) tested the hypothesis of genital activation 
withoutt awareness. Consciously perceived sexual slides were subliminally 
primedd with sexual vs. neutral slides. In Figure 7.2 LeDoux’ s model (1996) 
iss depicted with a sexually competent stimulus; by presenting slides 
subliminallyy the pathway from explicit memory to attention was blocked. 
Genitall blood flow of the first 5 seconds after presentation of the target was 
measuredd by penile circumference-differences (only men were tested). 
Contraryy to prediction, penile responses on sexually primed slides were 
smallerr than responses on neutrally primed slides. However, in early stages 
off arousal the penis may primarily grow in length, which is associated with a 
simultaneouss decrease in circumference (Earls & Marshall, 1982; Kuban, 
1997;; McConaghy, 1974). Instead of circumference measures, future studies 
mightt profit from volumetric measures or from registration of corpus 
cavernosumm smooth muscle action potentials to pick up small priming 
effectss (Geer & Janssen, 2000; Jiang, Speel, Wagner, Meuleman, & 
Wijkstra,, 2003; Wagner, Gerstenberg, & Levin, 1989). Still, initial support 
forr preattentive genital activation seems present. 
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FigureFigure 7.2. A sexual stimulus activates bodily responses implicitly and 
explicitly.. The implicit pathway is independent of conscious experience. 

Inn a sequel study (Chapter 2) the activation process was tapped in an 
earlierr phase. The way explicit memory mediates between stimulus and 
subjectivee experience, implicit memory can be seen as the mediator between 
stimuluss and bodily response. It was found that subliminally presented 
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sexuall pictures facilitate the identification of following sexual pictures 
withoutt an effect on subjective sexual arousal. It can be concluded that 
sexuall features activated implicit sexual memory bypassing products of 
explicitt memory. 

Alsoo in this study only men were tested. A replication in women 
succeededd but showed weaker effects (Chapter 3). Several hypotheses can be 
formulatedd for mis. Emotional responses to sexual stimuli are more blended 
inn women than in men (Everaerd, Laan, Bom, et al., 2000), which can make 
implicitt activation more diffuse. Another hypothesis is mat men and women 
doo differ on a primary level of responding. Dissimilarities between 
prehistoricc gender roles might have influenced preattentive processing of 
sexuall features nowadays (Bjorklund & Kipp, 1996). Men have been 
selectedd to maximize their mating opportunities; women do not benefit by 
increasingg the number of sexual partners and would risk producing offspring 
off low quality if they mated indiscriminately (Bailey et al., 1994). 
Furthermore,, ontogenetic and cultural factors differentially influence men 
andd women. 

Finally,, preattentive activation of sexual representations was found in 
relationn to sexual harassment (Bargh, & Raymond, 1995; Bargh et al., 199S). 
InIn an analogue study an unconscious unidirectional link was shown between 
thee concept of power and sex. Participants were male students who indicated 
onn a self-report measure that they were attracted to sexual aggression. Using 
aa subliminal priming paradigm the activation of representations related to 
sexx was established through the activation of other representations (i.e., 
power),, outside of the individual’s awareness. 

Thee Making of Subjective Experience 

Inn this section the final stage of activation is discussed in which a 
subjectivee experience of sexual arousal is added to physiological activation. 
AA feeling is defined as "the perception of a certain state of the body along 
withh the perception of a certain mode of thinking and of thoughts with 
certainn themes" (Damasio, 2003, p. 86). A complete emotional experience 
consistss of awareness of bodily responses (e.g., "I feel sexually aroused") 
pluss the cognitive appraisal of the stimulus as emotional (e.g., "this is a 
sexuall arousing stimulus"). We introduce the concepts "hot" versus "cold" 
cognitionn to distinguish between these two experiences and will see that they 
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originatee in implicit versus explicit memory respectively. At the end, 
empiricall findings on this topic are presented. 

Inn the previous sections we stated that in the first stage of activation a 
sexuallyy competent stimulus activates bodily responses by a match with 
implicitt memory. Conscious appraisal of the stimulus is not necessary for 
this.. Two different pathways can now lead to a subjective experience. (1) 
Attentionall focus results in conscious appraisal. The appraisal process is 
contingentt on the match between stimulus characteristics and explicit 
memory.. The individual defines the stimulus as sexual. (2) Feedback 
representationss of peripheral arousal provide input to conscious awareness 
(Critchley,, Mathias, & Dolan, 2002). Body-sensing brain regions produce a 
mapp of what is occurring in the body (Damasio, 2003) and the perception of 
thiss map can result in a conscious sexual feeling. 

Thee concepts of "hot" versus "cold" cognition were introduced in 
sociall psychology to contrast between affectively laden and motivationally 
drivenn versus anhedonic and purely informational processes (Lepper, 1994). 
Wee incorporated these concepts in our model (see Figure 7.3). Cold 
cognitionss are defined as representations activated in explicit memory. Hot 
cognitionss are defined as bodily feedback representations that originally 
resultt from implicit activation. The focus of attention in emotion can switch 
betweenn hot and cold cognitions and yield awareness of bodily 
phenomenologyy or emotion thoughts (Lambie, & Marcel, 2002). 

conscious s 
experience e 

FigureFigure 7.3. The conscious experience is constructed by attentional 
amplificationn of unconscious hot and cold cognitions. These cognitions can 
bee seen as the products of implicit and explicit activation. 
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Wee will now describe both pathways more precisely and describe 
whichh are the main brain structures involved. Explicit memory is situated in 
thee neocortex and is mediated by the hippocampus (LeDoux, 1996; Squire, 
1992).. The amygdala is the central brain structure for implicit memory. 
LeDouxx describes the parallel functioning if stimuli that were present during 
aa trauma reactivate both structures. "Through the hippocampal system you 
willl remember who you were with and what you were doing during the 
trauma,, and will also remember, as a cold fact, that the situation was awful. 
Throughh the amygdala system the stimuli will cause your muscles to tense 
up,, your blood pressure and heart rate to change, and hormones to be 
released,, among other bodily and brain responses" (p. 202, LeDoux, 1996). 

Thee insula might be a crucial brain structure in the way bodily 
feedbackk provides input to awareness (Craig, 2002; Damasio, 2003; Sumich, 
Kumari,, & Sharma, 2003). The hot cognition, the feeling, is an interoceptive 
sensation,, based on an image of the state of the body. The insula is engaged 
inn the transfer of bodily responses and subjective feelings (Morris, 2002). 

Howw does a conscious state appear from an unconscious cognition? 
Informationn becomes conscious if the neural population that represents it is 
mobilizedd by top-down attentional amplification (Dehaene & Naccache, 
2001).. The prefrontal cortex and anterior cingulate are presumed to represent 
thiss attentional amplifier (Fuster, 1989; Posner, 1994). In Figure 7.4 the 
psychologicall concepts of Figure 7.3 are replaced by its main neurological 
structures. . 
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FigureFigure 7.4.The main brain structures that underlie the psychological 
conceptss of Figure 7.3. PFC/AC = prefrontal cortex and anterior cingulate. 

Disagreementt between sexual response components was explained by 
independentt contributions from explicit and implicit memory. For instance, 
loww self-reported emotional ratings and a relatively high physiological 
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responsee was found when women were exposed to male-centered erotic film 
excerptss (Laan et al., 1994). The stimulus matched with implicit sexual 
memoryy and led to physiological sexual arousal. Meanwhile, the stimulus 
activatedd nonsexual meanings (e.g., awful, coarse, obscene) in explicit 
memory.. When focus of attention is directed to these activated cold 
cognitionss a genital response is present while the subjective experience of 
sexuall arousal is absent (Everaerd, Laan, Both, et al., 2000; Geer et al., 
1993;; Janssen et al. 2000). 

InIn a recent study (Chapter 4) we manipulated focus of attention in 
orderr to create different access to memory (Robinson & Clore, 2002). Men 
andd women were asked to rate sexual pictures that were primed by male 
versuss female oriented sexual pictures (i.e., explicit vs. romantic). Two 
ratingss were collected. First, participants were asked for a hot cognition: "To 
whatt degree do you feel sexually aroused at this moment?" Second, they 
weree asked for a cold cognition: ’To what degree do you find the last slide 
sexuallyy arousing?" In this way, we may distinguish between implicit versus 
explicitt contributions to emotional self-report 

AA gender difference was not present in hot cognitions (first question) 
andd was present in cold cognitions (second question). Women rated targets 
ass less arousing when they had been preceded by explicit primes than did 
men.. Correlations between the two questions were higher for men than for 
women.. Especially after the male-oriented explicit primes the correlation for 
womenn was low. Explicit primes match with implicit sexual memory and 
activatee physiological arousal When asked for an introspective assessment, 
(i.e.,, first question), physiological feedback might result in subjective sexual 
arousal.. However, conscious evaluation of the stimulus (i.e., second 
question)) is more dependent on explicit memory and explicit sexual primes 
weree evaluated as not arousing by women. This pattern could be a 
manifestationn of response disagreement as was found in the Laan et al. study 
(1994),, however, considering the lack of a physiological measure of sexual 
arousall in this study (Chapter 4), this explanation remains somewhat 
speculative. . 

Ann Evolved Sex Module within the Brain? 

Wee proposed that different unconscious mechanisms are involved in 
activationn of sexual response. Sexual features are subject of a preattentive 
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search.. It would seem to the attentive individual as if the feature commanded 
attentionn (Figure 7.1). Sexually competent stimuli activate motor output by a 
matchh with implicit memory. Activation of representations in explicit 
memoryy and subsequent conscious evaluation is not necessary for this 
(Figuree 7.2). Hot and cold cognitions were postulated as unconscious 
productss of bodily feedback and explicit memories. Attentional 
amplificationn of these cognitions results in a conscious experience of sexual 
feelingss and sexual thoughts (Figure 7.3). Empirical support for these 
hypothesess mainly stems from emotion research in general, for instance 
imagingg studies in which these psychological pathways are representations 
off underlying neurological structures (Figure 7.4). 

Öhma nn and Mineka (2001, 2003) recently proposed a fear module in 
thee brain that represents an evolved adaptation. This concept is presumed to 
integratee diverse findings on fear from many domains and to set an agenda 
forr research on fear. Is there also a sex module inside? For this we should 
abandonn the assumption of function generality. Decision rules has coevolved 
withh search engines and memory systems and what kind of information they 
willl retrieve will depend on what adaptive problem they were designed to 
solvee (Klein, Cosmides, Tooby, & Chance, 2002). The brain can be seen a 
sett of computational machines that are adaptive specializations: systems 
equippedd with design features that are organized such that they solve an 
ancestrall problem reliably, economically and efficiently. A host of 
specializedd systems may exist, including ones related to sexual motivation 
(Duchaine,, Cosmides, & Tooby, 2001). 

Thee sex module that might be outlined of our model could be seen as 
aa device for activating sexual physiological responses and sexual feelings to 
sexuall stimuli. According to Öhma n and Mineka (2001) a module has four 
characteristics:: selectivity, automaticity, encapsulation, and a specific neural 
circuitry.. The sex module could meet these criteria. 

Selectivity Selectivity 
Theree is selectively with regard to the input to which the module 

responds.. Rather than being open to any stimulus, the sex module is 
assumedd to be particularly sensitive to stimuli that have been correlated with 
successfull sexual encounters in the evolutionary past, e.g., cues indicating 
geneticc quality. 
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Automaticity Automaticity 
Automaticityy refers to identification of sexual stimuli after a minimum 

off neural computations and to immediately give them priority, e.g., in terms 
off efficient attention capture. Features trigger responses in the absence of 
consciouss awareness of the stimulus event The sex module is not under 
voluntaryy control and has a stimulus driven onset 

Encapsulation Encapsulation 
Whereass automaticity is primarily related to the initiating of activity, 

encapsulationn refers to the maintaining of activity over time. Once activated, 
thee sex module tends to run its course with a few possibilities for other 
processess to interfere or stop it 

SpecificSpecific neural circuitry 
Thee sex module is to be controlled by a specific neural circuit that has 

beenn shaped by evolution because it mediates the functional relationship 
betweenn ecological events and behavior. The brain circuits are likely to be 
locatedd in subcortical or even brainstem areas. Its subcortical location 
suggestss mat it has an ancient evolutionary origin. 

Thee scientific utility of the concept of a sex module still has to be 
shown.. Our model of activation also remains speculative. It mainly is an 
extrapolationn of models of Damasio (2003) and LeDoux (1996) that are still 
moree theoretical then empirical and, besides, these models are not about sex. 
Inn our view it is fruitful to implement these cognitive-emotional concepts in 
sexx research. Hypotheses can be specified and tested in paradigms that allow 
thee study of unconscious mechanisms (e.g., the face-in-the-crowd paradigm, 
priming).. Neuroimaging studies could reveal the specific neural circuitry 
involvedd in sex (Sumich et al, 2003). 

Muchh can be done with little or no conscious attention. Circumstances 
thatt mobilize attention tend to involve novel challenges or unpredictable 
eventss to which we need to devote a substantial part our psychological 
resources.. From a functionalistic perspective, consciousness plays an 
importantt role in directing our waking behavior (Zeman, 2001). For 
sustainedd response attention to internal or external sexual cues is needed. 
Withoutt attention the sexual response will fade away. Also, regulation of the 
responsee merely functions through conscious evaluation, for which attention 
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iss a prerequisite. However, activation of sexual response is largely 
unconscious.. To increase knowledge about activational mechanisms, one has 
too focus on the "sexual unconscious," the different processes, inaccessible 
forr phenomenal awareness and independent of voluntary control, which set 
upp sexual responding. 
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Chapterr 8 

Generall Discussion 
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Theoreticall Remarks and Limitations 

Dataa showed that subliminally presented sexual primes facilitated 
recognitionn of sexual targets (Chapter 2, Experiment 1; Chapter 3, 
Experimentt 2). It was hypothesized that sexual responses are activated 
withoutt the need of conscious evaluation. To what extent do the data provide 
supportt for this hypothesis, which are the alternative explanations and 
limitationss of this effect? First, faster decisions to sexual target stimuli, when 
precededd by sexual primes compared to neutral primes, was interpreted as 
facilitationfacilitation by sexual primes, however, could also be deceleration by neutral 
primes.. Second, sexual primes may have produced general arousal rather 
thann sexual arousal. Third, since no (sexually specific) physiological 
responsee served as dependent variable, it can be suggested that effects 
cannott be extrapolated to emotional (sexual) responding. We will reflect on 
thesee points. 

DecelerationDeceleration by neutral primes 
Subliminallyy presented sexual primes facilitated categorization of 

sexuall targets compared to neutrally primed sexual targets. We interpreted 
thiss effect as evidence for activation of implicit sexual memory. An 
alternativee interpretation is that the neutral (i.e., plant) primes decelerated 
decisionss to the incongruent, that is, sexual, targets. The underlying 
mechanismm for this deceleration effect can be a Stroop-like response 
conflict;; primes do not influence the encoding of the targets but merely the 
selectionn of the correct response (De Houwer, Hermans, Rothermund, & 
Wentura,, 2002; see also compound-cue theory, Rattcliff & McKoon, 1988, 
1995). . 

Dataa from our experiments, however, contradict this alternative 
interpretation.. Only decisions in the congruent sex-sex trials differed from 
theirr incongruent equivalent, plant-sex. Decisions after incongruent sex-
plantt (Chapter 2, Experiment 1) or baby-plant trials (Chapter 3, Experiment 
2)) did not differ form the congruent plant-plant trials. It is unlikely that 
Stroop-likee response conflicts only occurred after plant primes and not after 
sexx or baby primes. It is concluded that the emotional significance of sexual 
informationn is responsible for the difference between sex-sex and plant-sex 
trials,, and that this difference indeed can be interpreted as facilitation of 
recognitionn of sexual targets by subliminally presented sexual primes. 
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GeneralGeneral arousal rather than sexual arousal 
Cann it be that sexual primes elicited general arousal and thereby 

speededd up decisions to sexual targets? Stated this way, this seems unlikely 
becausee main effects of Prime were not found (Chapter 2, Experiment 1; 
Chapterr 3, Experiment 2). Decisions after sex primes were only faster 
regardingg sex targets, and not regarding neutral targets. Stated differently, 
however,, it might have been that subliminal sexual primes elicited a diffuse 
emotionall response mat subsequently was attributed to the sexual targets (cf. 
Murphyy & Zajonc, 1993). öhma n and Soares (1994) showed that very brief 
presentationss of emotional slides do not prevent a relatively specific analysis 
off content. Snake fearful participants showed enhanced SCR’s to 
subliminallyy presented pictures of snakes and spider fearful participants to 
subliminallyy presented pictures of spiders. However, this can only serve as 
ann indirect argument in relation to the specificity of the effect caused by 
subliminallyy presented sex primes. 

Thee data from our experiments do not exclude the alternative 
explanationn that sex primes activated nonspecific emotional representations 
insteadd of sexually specific representations. A design in which pictures with 
otherr emotional content function as targets would probably clear up this 
issue.. Another research strategy is to implement a sexually specific 
physiologicall dependent variable. This will be elaborated on below. 

LackLack of a physiological dependent variable 
Wee did not include a physiological dependent variable in the design of 

ourr experiments while physiological activation is an important construct in 
ourr model (see Chapter 7, Figure 7.3). This can be seen as an important 
limitation.. In general, studying the sexual emotions has the advantage of a 
specificc physiological measure available, i.e., genital vasocongestion. We 
supervisedd a pilot study in women in which genital response was measured 
throughh monitoring of Vaginal Pulse Amplitude (VPA; Glas, & Van Kemp, 
2001).. Eight sexual pictures were presented for 8000 ms. In between these 
presentationss were subliminally presented sexual and neutral pictures. Data 
revealedd no enhanced effect on VPA of subliminal sexual pictures compared 
too neutral pictures. In the study of Janssen et al. (2000) that was reported on 
inn the Introduction of this thesis, the measurement of penile circumference 
changess also failed to produce clear effects. In conclusion, the measurement 
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genitall vasocongestion may be not sensitive enough to pick up the small 
primingg effects. 

Inn stead of genital vasocongestion, we have tried to register corpus 
cavernosumm smooth muscle action potentials (CC-EMG). Wagner, 
Gerstenberg,, and Levin (1989) showed that erectile responding is associated 
withh decreased smooth muscle activity. Because this effect precedes 
circumferencee changes, it would very well be suitable to detect fast effects 
off subliminally presented pictures. However, the low signal-noise ratio 
preventedd us to find reliable effects in our lab and also other authors have 
reportedd that the measurement of CC-EMG is currently problematical (Geer 
&& Janssen, 2000; Jiang et al, 2003). 

Althoughh strong empirical evidence for unconscious activation of a 
physiologicall sexual response is absent, two studies can provide indirect 
evidence.. First, in the Janssen et al. (2000) study an effect of subliminal 
primess on circumference was found, although the direction of this effect was 
reversed;; it was suggested that during initial stages of erection the penis 
undergoess an increase in length, which is associated with a simultaneous 
decreasedecrease in circumference (General Introduction, p. 11). Second, a recent 
studyy employed a classical conditioning procedure in which a subliminally 
presentedd picture with sexual relevance (i.e., abdomen of the opposite sex) 
wass paired to a sexual film clip (Hoffmann, Janssen, & Turner, 2003). Both 
menn and women showed evidence of conditioning on measurements of 
genitall vasocongestion. This might imply mat unconscious perception of die 
"sexual"" picture resulted in sexually specific information processing. 

Iff we assume mat sexual primes activated sexual representations in 
memoryy in our experiments, can this activation correspond to memory 
associationss without relevance to emotional processing? This depends on the 
definitionn of emotion. We agree with Damasio (2003) that the feeling, the 
perceptionn of a certain state of the body, can be viewed as essential to 
emotions.. This feeling, however, can be thought about as a product of 
unconsciouss information processing mat starts with the activation of 
representationss in memory. For a full-blown sexual response, the activation 
off representations in explicit and implicit memory is a necessary condition 
(seee Chapter 7, Figure 7.3). Emotion processing in the brain, although 
clearlyy involving subcortical regions such as the amygdala, is not limited to 
thosee regions but rather involves a wide range of brain systems (Compton, 
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2003).. In this respect, memory associations do not contradict emotional 
processing,, but in stead can be seen as a part of mis. 

Outcomee of the Research Objectives 

Wee end this thesis by a short evaluation of the outcome of our 
researchh objectives that were presented at the end of the General 
Introduction. . 

AA first objective was to improve the preattentive priming paradigm 
thatt was introduced by Janssen (1995). In Chapter 2 and 5,1 report about 
experimentss that enhanced the interpretations of the priming effects found 
byy Janssen et al. (2000). The main conclusions are: the sexual system can be 
activatedd without the need of conscious evaluation (Chapter 2); the 
decelerationn effect of consciously presented sexual primes is dependent of 
instructionss and not specific for sexual response (Chapter 5). 

Thee experiments reported in Chapter 3 and 4 relate to the second 
objective,, to extrapolate the findings to a female population and investigate 
genderr differences with respect to activational mechanisms. The main 
conclusionn is that implicit effects may be weaker in women but qualitatively 
thee same (Chapter 3). Gender differences are present in explicit sexual 
memoryy (Chapter 4). 

AA third objective was to investigate the clinical applications of the 
primingg approach. As was stated in Chapter 6, the main conclusion may be 
matt priming effects are too small to have an individual clinical value. 

AA last objective was to further test, and when necessary modify, our 
modell of sexual arousal (Janssen et al, 2000; Chapter 1, Figure 1.1). 
Althoughh the experiments provide further support for this model, the search 
forr a suitable physiological dependent variable did not succeed. We did 
developp the theoretical model and a more precise version was presented in 
Chapterr 7 (Figure 7.3). 

Thee main objective of this thesis pertained to clarify central activation 
off the sexual system. Activation of sexual response may be largely 
unconscious.. For sustained response attention to internal or external sexual 
cuess is needed. Also, regulation of the response merely functions through 
consciouss evaluation, for which attention is a prerequisite. Future research 
alongg this line constitutes a promising area that could lead to a deeper 
understandingg of pathways of activation of sexual response. 
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Thee aim of this thesis was to clarify central activation of the sexual 
system.. Using a priming paradigm, differential contributions from 
unconsciouss versus conscious information processing were investigated. For 
aa full blown sexual emotion, specific reactions have to be activated (e.g., 
genitall arousal, a subjective experience of sexual arousal) as well as 
nonspecificc reactions (e.g., heart rate changes, a subjective experience of 
tension).. The activation of these reactions is mediated by physiological 
sensitivityy (e.g., androgenic hormones) and environmental variables, such as 
stimuluss context, rules, and opportunities. Also cognitive processes figure 
prominently.. Sex can be construed as an emotion, and emotional reactions 
dependd on appraisal of the stimulus, which includes memory, regulatory, and 
attentionall processes interacting with one another. The focus of this thesis is 
onn these cognitive processes. 

Activationn of sexual response may be largely determined by 
unconsciouss cognitive processing. The subjective experience of sexual 
arousall certainly depends on conscious processing, the individual’s 
awarenesss of bodily sensations together with the appraisal of the response as 
sexual.. Yet subjective experience can be seen as contingent on information 
processingg outside of awareness. Sexually competent stimuli may have the 
capacityy of being recognized unconsciously; autonomic responses as well as 
motorr programs may be activated by efferent messages from implicit sexual 
memory. . 

Inn Chapter 1, the research objectives were described. A first objective 
wass to improve the preattentive priming paradigm that was introduced by 
Janssenn (1995); results that were obtained were promising but allow 
alternativee interpretations. A second objective was to extrapolate the 
findingss to a female population and investigate gender differences with 
respectt to activaüona l mechanisms. A third objective was to investigate the 
clinicall applications of the approach. A last objective was to further test, and 
whenn necessary modify, our model of sexual arousal (Figure 1.1) 

Inn Chapter 2 to 5 six experiments were reported, three using 
subliminall prime presentations and three using supraliminal prime 
presentations.. In Chapter 2, we investigated implicit versus explicit 
activationn of the sexual system using a priming paradigm in which sexual 
slidess were preceded by either sexual or neutral primes. In the first 
experiment,, primes were made inaccessible to conscious cognitive 
elaboration.. Recognition of sexual targets was facilitated by sexual primes, 

157 7 



indicatingg that sexual representations in memory can be activated 
automatically.. In the second experiment, in which primes were presented at 
aa conscious level, identification of sexual targets was decelerated by sexual 
primes.. Primes elicited subjective sexual arousal in Experiment 2 only, 
demonstratingg mat the activation of subjective experience requires conscious 
cognitivee elaboration. 

Thee goal of the two experiments reported on in Chapter 3 was to 
investigatee to what extent the results of the first experiment of Chapter 2 
(unconsciouss activation) could be generalized to women. A direct replication 
inn women failed in Experiment 1. In Experiment 2, besides the male-
orientedd sexual picture set, pictures of two other sets were presented: 
female-orientedd sexual pictures and baby pictures. Effects of the menstrual 
cyclee were also examined. In Experiment 2 only male-oriented pictures 
showedd a facilitation effect. Sensitivity for reproductive stimuli was 
enhancedd during the midluteal phase. Like men, women may unconsciously 
recognizee a stimulus as sexual. This recognition process seems unrelated to 
thee potential of the stimulus to elicit subjective arousal. 

Thee next two chapters were built on the second experiment of Chapter 
22 (conscious activation). To elucidate conscious activational mechanisms of 
sexuall response, in Chapter 4 the effects of appraisal of sexual and neutral 
stimulii were investigated. It was proposed that regulation is activated by 
attention,, furnished by representations from implicit and explicit memory. 
Participantss were asked to respond to target stimuli that were preceded by 
supraliminallyy presented prime stimuli. Primes and targets were 
operationalizedd by slides with sexual (i.e., romantic vs. explicit) and neutral 
content.. In a cognitive task, participants had to group randomly presented 
targetss as quickly as possible into sexual and nonsexual categories. 
Categorizationn of sexual targets was delayed when they were preceded by 
sexuall primes compared to neutral primes. This was interpreted as an 
inhibitoryy process and compared with the Sexual Content-Induced Delay 
(SCID)) phenomenon. No gender difference was found. In a subsequent 
affectivee task, participants provided an assessment of sexual arousal, 
followedd by an evaluation of the target This task was hypothesized to result 
inn differential access to memory, where assessments of sexual arousal are 
influencedd mainly by implicit memory, and where evaluations are influenced 
mainlyy by explicit memory. Gender differences were most prominent in the 
evaluationn aspect of this task. It was concluded that cognitive processing of 
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sexuall information is similar for both genders, but that gender differences 
aree present in affective processing of sexual information. 

Chapterr 5 further focused on the SCID phenomenon. SCID refers to 
hesitancyy in decision-making related to erotic material. Empirical evidence 
aboutt SCID stems from lexical decision tasks. Our previous studies (Chapter 
2 ,4 )) also showed SCID effects in sex versus neutral categorization tasks in 
whichh pictures were used. In these tasks recognition of sexual pictures is 
delayedd when preceded by consciously presented sexual primes. In the 
experimentt reported on in Chapter 5, two manipulations were added to the 
categorizationn task to investigate underlying information processing 
mechanismss of SCID. Firstly, the appraisal process was influenced by 
varyingg the instructions. Secondly, primes with nonsexual emotional content 
weree added to test the specificity of the SCID effect Participants were asked 
too categorize sexual and neutral pictures that were primed by sexual, 
threatening,, and neutral primes. Participants ignored or focused prime 
contentt dependent on two different instructions. Results showed mat the 
SCIDD effect only emerged when sexual primes were ignored, however, 
threateningg primes also decelerated recognition of sexual pictures after the 
ignoree instruction. Results of the focus instruction were qualitatively 
different,, that is, participants recognized sexual pictures faster when primed 
sexually.. It was suggested mat SCID could be interpreted as the activation of 
regulatoryy modules by emotional stimuli in the stage of elicitation of 
emotionall response. In contrast, when the sexual system is already activated, 
itt appears that decisions regarding sexual information are facilitated. 

Inn Chapter 6, practical applications were discussed. This chapter 
includess two sections: clinical research and directions for the future. 
Regardingg clinical research, a priming study with sexually dysfunctional 
malee patients was described. The origin of the priming paradigm stems from 
psychologicall assessment in the diagnosis of male erectile dysfunction 
(Chapterr 1). After we methodologically refined the paradigm and were more 
certainn about the effect it produced, we conducted a patient study to 
investigatee its clinical value. If different patient groups could be 
distinguishedd with priming tasks, the paradigm might develop into a 
noninvasivee and objective diagnostic tool. Eighteen participants have been 
tested,, and some preliminary results were reported. Four groups of 
participantss were included: men with psychogenic erectile dysfunction, men 
withh sexual trauma, men with testosteron insuffiency, and a control group of 
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sexuallyy functional male volunteers. Participants were presented with four 
experimentall tasks, which require different stages of responding. Analyses 
off the data of the total sample revealed the expected priming effects. We 
concludedd that our manipulations had been successful. From the preliminary 
results,, systematic differences between the four groups of participants were 
nott revealed. With larger groups of participants, systematic differences may 
occur,, yet the relatively small effect sizes seems to make an application to 
individuall differences problematic. 

Chapterr 7 was a theoretical integration. After a short introduction of 
cognitivee concepts pertaining to the sexual system and a description of 
unconsciouss versus conscious processing three hypotheses were discussed. 
(1)) Sexual features are subject of a preattentive search. It would seem to the 
attentivee individual as if the feature commanded attention. (2) Sexually 
competentt stimuli activate motor output by a match with implicit memory; 
consciouss evaluation is not necessary. (3) Hot and cold cognitions were 
postulatedd as unconscious products of bodily feedback and explicit 
memories.. Attentional amplification of these cognitions results in conscious 
experiencee of sexual feelings and sexual thoughts. These hypotheses about 
sexuall emotions are extrapolations of models of Damasio (2003) and 
LeDouxx (1996). Recent empirical studies were discussed. Finally, we put 
forwardd a proposal about a sex module within the brain. 

Chapterr 8 was the general discussion. Data showed that sublirninalby 
presentedd sexual primes facilitated recognition of sexual targets (Chapter 2, 
Experimentt 1; Chapter 3, Experiment 2). It was hypothesized that sexual 
responsess are activated without the need of conscious evaluation. It was 
discussedd to what extent the data provide support for this hypothesis. 

Thee thesis was ended by a short evaluation of the outcome of our 
researchh objectives. A first objective was to improve the preattentive 
primingg paradigm that was introduced by Janssen (1995). In Chapter 2 and 
5,11 report about experiments that enhanced the interpretations of the priming 
effectss found by Janssen. The main conclusions are: the sexual system can 
bee activated without the need of conscious evaluation (Chapter 2); the 
decelerationn effect of consciously presented sexual primes is dependent of 
instructionss and not specific for sexual response (Chapter S). The 
experimentss reported in Chapter 3 and 4 relate to the second objective, to 
extrapolatee the findings to a female population and investigate gender 
differencess with respect to activational mechanisms. The main conclusion is 
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thatt implicit effects may be weaker in women but qualitatively the same 
(Chapterr 3). Gender differences are present in explicit sexual memory 
(Chapterr 4). A third objective was to investigate the clinical applications of 
thee priming approach. As was stated in Chapter 6, the main conclusion may 
bee that priming effects are too small to have an individual clinical value. A 
lastt objective was to further test, and when necessary modify, our model of 
sexuall arousal (Chapter 1, Figure 1.1). Although the experiments provide 
furtherr support for this model, the search for a suitable physiological 
dependentt variable did not succeed. We did develop the theoretical model 
andd a more precise version was presented in Chapter 7 (Figure 7.3). 

Thee main objective of this thesis pertained to clarify central activation 
off the sexual system. Unconscious processes set up sexual responding. For 
sustainedd response attention to internal or external sexual cues is needed. 
Also,, regulation of the response merely functions through conscious 
evaluation,, for which attention is a prerequisite. Future research along this 
linee constitutes a promising area that could lead to a deeper understanding of 
pathwayss of activation of sexual response. 
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Dee doelstelling van dit proefschrift was het verhelderen van centrale 
activatiee van het seksuele systeem. Met gebruik van een priming paradigma 
zijnn de verschillende bijdragen van onbewuste versus bewuste 
informatieverwerkingg onderzocht Voor een volledige seksuele respons 
dienenn zowel specifieke reacties (bijvoorbeeld genitale doorbloeding, een 
subjectievee ervaring van seksuele opwinding) alsook onspecifieke reacties 
(bijvoorbeeldd hartslagverandering, een subjectieve ervaring van spanning) te 
wordenn geactiveerd. De activatie van deze reacties wordt gemedieerd door 
fysiologischee sensitiviteit (bijvoorbeeld androgene hormonen) en 
omgevingsvariabelenn als stimulus context, regels en gelegenheid. Ook 
cognitievee mechanismen spelen een belangrijke rol. Seks kan worden 
beschouwdd als een emotie en emotionele reacties zijn afhankelijk van de 
waarderingg van de stimulus waarbij geheugen-, regulatie- en 
aandachtsprocessenn met elkaar interacteren. Het accent in dit proefschrift 
ligtt op deze cognitieve mechanismen. 

Activatiee van de seksuele respons zou grotendeels bepaald kunnen 
wordenn door onbewuste cognitieve mechanismen. De subjectieve ervaring 
vann seksuele opwinding is zeker afhankelijk van bewuste mechanismen, de 
individuelee bewustwording van lichamelijke sensaties samen met de 
definitiee van de respons als seksueel. Echter deze subjectieve ervaring kan 
ookk worden beschouwd als uitkomst van informatieverwerking buiten het 
bewustzijn.. Seksueel competente stimuli zouden de potentie kunnen hebben 
onbewustt te worden herkend en autonome alsook motorische responsen 
zoudenn geactiveerd kunnen worden door efferente boodschappen vanuit het 
implicietee seksuele geheugen. 

InIn Hoofdstuk 1 werden de onderzoeksdoelen gesteld. Een eerste 
doelstellingg was het verbeteren van het preattentieve priming paradigma dat 
iss geïntroduceerd door Janssen (1995). De resultaten die werden verkregen 
warenn veelbelovend maar bieden ruimte voor alternatieve verklaringen. Een 
tweedee doelstelling was het extrapoleren van de bevindingen naar een 
vrouwelijkee proefgroep en het onderzoeken van geslachtsverschillen in 
activatiee mechanismen. Een derde doelstelling was het onderzoeken van de 
klinischee toepasbaarheid van deze benadering. Een laatste doelstelling was 
hethet verder toetsen, en wanneer nodig aanpassen, van ons model voor 
seksuelee opwinding (Figuur 1.1). 

Inn de Hoofdstukken 2 tot en met 5 werden zes experimenten 
gerapporteerd,, drie met subliminale prime-aanbiedingen en drie met 
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supraliminalee aanbiedingen. In Hoofdstuk 2 onderzochten we impliciete 
versuss explicitie activatie van het seksuele systeem met gebruik van een 
primingg paradigma waarin seksuele dia’s werden voorafgegaan door ofwel 
seksuelee ofwel neutrale primes. In een eerste experiment werden de primes 
ontoegankelijkk gemaakt voor bewuste cognitieve elaboratie. Herkenning van 
seksuelee targets werd gefaciliteerd door seksuele primes, dit betekent dat 
seksuelee representaties in het geheugen automatisch kunnen worden 
geactiveerd.. In een tweede experiment, waarin de primes werden 
aangebodenn op een bewust niveau, was de herkenning van seksuele targets 
vertraagdd wanneer deze werden voorafgegaan door seksuele primes. Primes 
loktenn alleen in Experiment 2 subjectieve opwinding uit. Voor de activatie 
vann een subjectieve seksuele ervaring lijkt bewuste cognitieve elaboratie 
noodzakelijk k 

Hett doel van de twee experimenten in Hoofdstuk 3 was te 
onderzoekenn in hoeverre de resultaten van het eerste experiment van 
Hoofdstukk 2 (onbewuste activatie) gegeneraliseerd kunnen worden naar 
vrouwen.. Uit de resultaten van Experiment 1, een directe replicatie, bleken 
geenn effecten. In Experiment 2 werden naast de op mannen georiºnteerde 
seksuelee foto’s ook twee andere soorten van stimuli gepresenteerd: op 
vrouwenn georiºnteerde seksuele foto’s en foto’s van baby’s. Ook werden 
effectenn van de menstruele cyclus onderzocht. Alleen de op mannen 
georiºnteerdee foto’s lieten het verwachte primingeffect zien. Sensitiviteit 
voorr reproductieve stimuli was verhoogd gedurende de midluteale fase. Net 
alss mannen herkennen vrouwen onbewust een stimulus als seksueel. Deze 
herkenningg lijkt onafhankelijk van de potentie van een stimulus om 
subjectievee opwinding uit te lokken. 

Voortbouwendd op Experiment 2 van Hoofdstuk 2 werden bewuste 
activatiee mechanismen van de seksuele respons, de waardering van seksuele 
stimuli,, in Hoofdstuk 4 onderzocht. Er werd voorgesteld dat regulatie door 
aandachtt afhankelijk is van geactiveerde representaties in het impliciete en 
explicietee geheugen. Proefpersonen werd gevraagd te responderen op target 
stimulii die werden voorafgegaan door supndiminaal aangeboden prime 
stimuli.. Primes en targets werden geoperationaliseerd door dia’s met 
seksuelee (romantisch versus expliciet) en neutrale inhoud. In een cognitieve 
taakk werd de proefpersonen gevraagd in random volgorde aangeboden 
targetss zo snel mogelijk te categoriseren in seksueel en niet-seksueel. 
Categorisatiee van seksuele targets was vertraagd wanneer deze werden 
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voorafgegaann door seksuele primes. Dit werd geïnterpreteerd als een 
inhibitoirr proces en vergeleken met het "Sexual Content-Induced Delay" 
(SCID)) fenomeen. Er werden geen geslachtsverschillen gevonden. In een 
affectievee taak werd proefpersonen gevraagd een inschatting te maken van 
subjectieff ervaren seksuele opwinding, alsmede om een evaluatie van de 
targett te geven. Deze taak werd verondersteld te resulteren in een 
gedifferentieerdee toegang tot het geheugen; ’de inschatting van seksuele 
opwindingg zou meer beïnvloed worden door het impliciete geheugen en 
evaluatiess meer door het expliciete geheugen. Geslachtsverschillen waren 
hett meest prominent in het evaluatie aspect van deze taak. Er werd 
geconcludeerdd dat cognitieve verwerking van seksuele informatie gelijk is 
voorr mannen en vrouwen, maar dat geslachtsverschillen aanwezig zijn in de 
affectievee waardering van seksuele informatie. 

Inn Hoofdstuk 5 werd het SCID effect nader onderzocht SCID 
refereertt naar een vertraging in beslissingsprocessen gerelateerd aan 
erotischee informatie. Empirische ondersteuning voor SCID is afkomstig van 
lexicalee beslissingstaken. Onze eerdere studies (Hoofdstuk 2, 4) lieten ook 
SCIDD effecten zien in seks versus neutrale categorisatietaken waarin foto’s 
werdenn gebruikt In deze taken was de beslissing aangaande seksuele foto’s 
vertraagdd wanneer deze werden voorgegaan door op bewust niveau 
aangebodenn seksuele primes. In het experiment van Hoofdstuk 5 werden 
tweee manipulaties aan de categorisatietaak toegevoegd teneinde 
onderliggendee informatieverwerkingsmechanismen te onderzoeken. 
Allereerstt werd de waardering van de stimulus beïnvloed door instructies te 
variºren.. Ten tweede werden primes met niet-seksuele emotionele inhoud 
toegevoegdd teneinde de specificiteit van het SCID effect te toetsen. 
Proefpersonenn werden gevraagd seksuele en neutrale foto’s te categoriseren 
diee werden voorafgegaan door seksuele, bedreigende en neutrale primes. 
Proefpersonenn negeerden of focusten de inhoud van de primes, afhankelijk 
vann twee verschillende instructies. Uit de resultaten bleek een SCID effect 
alleenn wanneer de primes werden genegeerd . Echter ook bedreigende 
primess vertraagden de herkenning van seksuele foto’s. Resultaten van de 
focus-instructiee waren kwalitatief verschillend. Proefpersonen herkenden 
seksuelee foto’s sneller wanneer deze werden voorgegaan door seksuele 
primes.. Er werd gesuggereerd dat SCID kan worden gezien als de activate 
vann regulatie door emotionele stimuli in het stadium van het uitlokken van 
emotionelee responsen. Wanneer het seksuele systeem eenmaal geactiveerd 
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is,, blijkt dat beslissingen over seksuele informatie juist worden gefaciliteerd 
doorr seksuele primes. 

InIn Hoofdstuk 6 werden praktische toepassingen besproken. Dit 
hoofdstukk bestaat uit twee delen: klinisch onderzoek en toekomstige 
richtingen.. Met betrekking tot klinisch onderzoek werd een primingstudie 
mett seksueel disfunctionele patiºnten beschreven. De oorsprong van het 
primingg paradigma ligt in de psychofysiologische diagnostiek van 
mannelijkee erectiele disfunctie (Hoofdstuk 1). Nadat we het paradigma 
methodologischh hadden verfijnd en zekerder waren over de effecten die het 
produceert,, hebben we een patientenstudie uitgevoerd om de klinische 
toepasbaarheidd te toetsen. Wanneer verschillende patiºntgroepen zouden 
kunnenn worden onderscheiden met behulp van de primingtaken, zou het 
paradigmaa mogelijk ontwikkeld kunnen worden tot een niet invasief en 
objectieff diagnostisch instrument. Achttien patiºnte n zijn getest en 
voorlopigee resulaten werden gepresenteerd. Vier proefpersoongroepen 
werdenn geïncludeerd: mannen met een seksueel trauma, mannen met 
psychogenee erectiele disfunctie, mannen met testosteron insufficiŁntie en 
eenn controlegroep van seksueel functionele vrijwilligers. Proefpersonen 
diendenn vier experimentele taken te doen die ingrijpen op verschillende 
responsstadia.. Analyse van de gehele steekproef lieten de verwachte 
primingeffectenn zien. We concludeerden dat onze manipulaties waren 
geslaagd.. Vanuit de voorlopige resultaten bleken echter geen systematische 
verschillenn tussen de vier proefpersoongroepen. Wellicht dat bij grotere 
groepenn deze systematische verschillen aan te tonen zijn, voorlopige 
conclusiee was echter dat de relatief kleine primingeffecten een toepassing 
voorr individuele verschillen problematisch maakt. 

Hoofdstukk 7 geeft een theoretische integratie. Na een korte introductie 
vann cognitieve concepten met betrekking tot het seksuele systeem en een 
beschrijvingg van onbewuste versus bewuste processen werden drie 
hypothesenn voorgesteld. (1) Seksuele kenmerken zijn onderwerp van een 
preattentievee zoekstrategie. Het lijkt voor het bewuste individu alsof het 
kenmerkk aandacht trekt. (2) Seksueel competente stimuli activeren 
motorischee responsen door een match met het impliciete geheugen; bewuste 
evaluatiee is hiervoor niet noodzakelijk, (3) Hete en koude cognities werden 
voorgesteldd als onbewuste producten van respectievelijk lichamelijke 
feedbackk en expliciete herinneringen. Versterking door aandacht van deze 
cognitiess resulteert in bewuste ervaring van seksuele gevoelens en seksuele 
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gedachten.. Deze hypothesen zijn extrapolaties van de modellen van 
Damasioo (2003) en LeDoux (1996). Recente empirische studies werden 
besproken.. Tot slot is een voorstel over een seksuele module in het brein 
besproken. . 

Hoofdstukk 8 is de algemene discussie. Experimentele gegevens lieten 
zienn dat subliminaal gepresenteerde seksuele primes herkenning van 
seksuelee targets faciliteerde (Hoofdstuk 2, Experiment 1; Hoofdstuk 3, 
Experimentt 2). De hypothese was dat seksuele responsen kunnen worden 
geactiveerdd zonder noodzaak van bewuste evaluatie. In dit hoofdstuk werd 
bediscusieerdd in hoeverre de gegevens steun bieden aan deze hypothese. 

Hett proefschrift eindigt met een korte evaluatie van de uitkomsten ten 
aanzienn van de onderzoeksdoelen. Een eerste doel was het verbeteren van 
hett preattentieve priming paradigma geïntroduceerd door Janssen (1995). In 
Hoofdstukk 2 en 5 is gerapporteerd over experimenten die de interpretatie van 
dee primingeffecten gevonden door Janssen verbeteren. De belangrijkste 
conclusiess zijn: het seksuele systeem kan worden geactiveerd zonder 
noodzaakk van bewuste evaluatie (Hoofdstuk 2) en het vertragingseffect na 
bewustt aangeboden seksuele primes is afhankelijk van instructie en niet 
specifiekk voor de seksuele respons (Hoofdstuk 5). De experimenten 
gerapporteerdd in Hoofdstuk 3 en 4 zijn gerelateerd aan de tweede 
doelstelling,, de extrapolatie van bevindingen naar vrouwen en onderzoek 
naarr geslachtsverschillen met betrekking tot activatie mechanismen. De 
belangrijkstee conclusie is dat impliciete effecten bij vrouwen zwakker zijn, 
maarr kwalitatief gelijk (Hoofdstuk 3). Geslachtsverschillen zijn wel 
aanwezigg in het expliciete geheugen (Hoofdstuk 4). Een derde doelstelling 
wass het onderzoeken van de klinische toepasbaarheid van het priming 
paradigma.. Als werd gesteld in Hoofdstuk 6 is de belangrijkste conclusie dat 
primingeffectenn te klein zijn om een individuele klinische waarde te hebben. 
Eenn laatste doelstelling was het verder toetsen en waar nodig aanpassen van 
onss model van seksuele opwinding (Hoofdstuk 1, Figuur 1.1). Hoewel de 
experimentenn meer steun geven voor dit model is de zoektocht naar een 
geschiktee fysiologische afhankelijke variabele niet geslaagd Het theoretisch 
modell is echter wel verder ontwikkeld en een meer precieze versie werd 
gepresenteerdd in Hoofdstuk 7 (Figuur 7.3). 

Hett belangrijkste doel van dit proefschrift was het verhelderen van 
centralee activatie van het seksuele systeem. Voor een aanhoudende respons 
iss aandacht voor interne representaties of externe stimuli noodzakelijk. Ook 
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dee regulatie van de respons functioneert voornamelijk door bewuste 
evaluatie,, waarvoor aandacht een voorwaarde is. De seksuele respons lijkt 
echterr te worden voorbereid door onbewuste cognitieve processen. Verder 
onderzoekk langs deze lijn lijkt veelbelovend en zou kunnen leiden tot een 
dieperr begrip van de paden tot emotionele activatie. 
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