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GENERAL ABSTRACT 

Sexual arousal involves changes in physiology, emotions, and cognitions, and is positively 

associated with sexual outcomes (e.g., sexual activity, sexual desire) and well-being (e.g., physical 

and mental health, overall quality of life). As such, factors that influence sexual arousal are 

expected to also influence sexual outcomes and well-being. Theoretical models propose that sexual 

arousal and subsequent sexual outcomes are the product of a cognitive-motivational processes; 

however, relatively little research has investigated these underlying processes in samples of men 

and women. This has resulted in a large body of literature documenting gender differences in 

sexual arousal and sexual outcomes, with little understanding of how these outcomes develop. My 

program of research seeks to understand the attentional processes involved in processing sexual 

cues, with a specific focus on elucidating cognitive-motivational factors contributing to the gender 

effects observed in sexual response patterns. Informed by cognitive-motivational models of sexual 

response, the three studies investigate different stages of attentional processing and examine how 

features of these stages influence sexual response in men and women. Results of these studies 

confirm gender similarities and differences in automatic, initial, and controlled attentional 

processing of sexual cues, as well as the stimulus features capable of capturing attention. The 

results of these studies indicate the presence of several distinct information-processing 

mechanisms that may be relevant to the regulation of sexual response (i.e., attentional orienting 

and capture, difficulty disengaging, and attentional adhesion). Implications of this research include 

greater understanding of the cognitive-motivational processes involved in sexual arousal 

contributing to normative sexual functioning and how this may differ for men and women. The 

paradigms and processes identified in the current studies may have direct implications for the 

development of new measures to assess sexual interest, identifying mechanisms underlying sexual 
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function and dysfunction, as well as informing the development of attention-based interventions 

for individuals who have difficulties regulating their sexual arousal.   
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CHAPTER 1 

Introduction 

Sexual arousal can be conceptualized as a state involving several interacting components, 

including changes in physiology (e.g., heart rate, genital response), cognitions (e.g., attention), 

emotions (e.g., excitement), and motivated behaviour (e.g., sexual desire, sexual activity) each 

triggered by exposure to a sexually-competent stimulus (Chivers, 2005). Sexual arousal and sexual 

function are positively correlated with mental and physical health (Laumann et al., 2006), sexual 

and relationship satisfaction (Rosen & Bachmann, 2008), happiness (Heiman, Long, Smith, Fisher, 

Sand, & Rosen, 2011), and quality of life (Laumann et al., 2006). Studies investigating relationship 

processes highlight the interdependence of sexual arousal and sexual function, such that one 

partner’s response (or lack thereof) directly impacts their partner’s response and sexual well-being 

(Rosen, Bois, Mayrand, Vannier, & Bergeron, 2016; Rosen, Muise, Bergeron, Impett, & 

Boudreau, 2015). Despite the importance of sexual arousal and sexual functioning for an 

individuals’ own well-being, as well as their partner’s, relatively little research has been conducted 

to elucidate the processes or mechanisms underlying sexual response patterns. Understanding the 

stimulus features capable of eliciting sexual arousal, as well as the processes involved in the 

initiation and development of sexual arousal and subsequent sexual functioning, is important given 

the relevance of these processes for men’s and women’s well-being.  

Difficulties with any one of the components of sexual arousal (e.g., physiology, cognition, 

emotion, or motivated behaviour) are hypothesized to have a negative impact on sexual outcomes 

(e.g., sexual functioning, sexual pleasure, sexual satisfaction; Barlow, 1986; Janssen & Bancroft, 

2007). Sexual arousal and desire difficulties are highly prevalent in men and women (e.g., 

estimated 5-35% of men and 11-40% of women; Brotto, 2010; Nicolosi, Laumann, Glasser, Brock, 
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King, & Gingell, 2006), yet the mechanisms contributing to these difficulties remain largely 

unidentified. For example, there are multiple models of sexual dysfunction (e.g., Barlow, 1986; 

Janssen & Bancroft, 2007), yet the hypothesized pathways and processes in these models lack 

rigorous empirical testing, especially using physiological and cognitive measures capable of 

capturing underlying processes and mechanisms contributing to sexual arousal. Given the 

relevance of sexual arousal for positive health and wellness outcomes, and the high prevalence of 

sexual dysfunction, there is need for empirical research to identify and quantify mechanisms that 

contribute to sexual interest and arousal in healthy populations. The identification of empirically-

supported mechanisms is important because it will lead to the refinement of existing models of 

sexual response, perhaps even gendered models of sexual response, which will in turn result in the 

development of empirically-based interventions to promote sexual functioning and sexual well-

being.  

Gender Effects in the Stimuli that Elicit Genital and Subjective Sexual Arousal and Desire 

Research investigating patterns of sexual arousal provides evidence of differences between 

women and men in magnitude of sexual response elicited by different stimulus features (for 

reviews see Chivers, 2005; 2010; 2017). For example, age and gender cues are among the most 

relevant stimulus features yielding differential patterns of physiological and subjective sexual 

response in men (Blanchard, Klassen, Dickey, Kuban, & Blak, 2001; Chivers, Rieger, Latty, & 

Bailey, 2004; Chivers, Seto, & Blanchard, 2007; Freund & Blanchard, 1989; Freund & Watson, 

1991; Huberman & Chivers, 2015; Rieger, Chivers, & Bailey, 2005; Seto, Lalumière, & 

Blanchard, 2000; Tollison, Adams, & Tollison, 1979), whereas, gender cues appear to be less 

relevant for women’s physiological sexual response (Chivers & Bailey, 2005; Chivers et al., 2004; 

2007; Chivers & Timmers 2012; Huberman & Chivers, 2015; Peterson, Janssen, & Laan, 2010; 
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Steinman, Wincze, Sakheim, & Mavissakalian, 1981; Suschinsky, Lalumière, & Chivers 2009; 

Wincze & Qualls; 1984). Instead, other cues, such as the prepotency of a preferred target’s sexual 

features (e.g., Spape, Timmers, Yoon, Ponseti, & Chivers, 2014), type of sexual activity depicted 

(e.g., Chivers, Roy, Grimbos, Cantor, & Seto, 2014; Chivers et al., 2007), and relationship context 

cues (Chivers & Timmers, 2012) appear capable of producing variability in women’s physiological 

and subjective sexual response patterns.  

Men who are sexually attracted to women (i.e., gynephilic) exhibit a gender-specific 

pattern of arousal (reviewed in Chivers, 2005; 2010). That is, gynephilic men exhibit significantly 

greater genital and subjective sexual arousal when presented with stimuli depicting their preferred 

gender and/or activity (e.g., nude female, female masturbating, female-female and male-female 

intercourse) compared to stimuli depicting their nonpreferred gender and/or activity (e.g., nude 

male, male masturbating, male-male intercourse) (Barr & McConaghy, 1971; Chivers et al., 2004; 

Chivers et al., 2007; Steinman et al., 1981; Suschinsky et al., 2009; Wincze & Qualls, 1984). In 

contrast, the arousal patterns of women who are sexually attracted to men (i.e., androphilic) are 

puzzling, because their genital response magnitude tends not to differentiate between a variety of 

stimuli. Androphilic women exhibit relatively similar degrees of genital response to stimuli 

depicting both preferred and nonpreferred gender and/or activity (e.g., male and female targets, 

nonconsensual sexual activity) (Chivers & Bailey, 2005; Chivers, Bouchard, & Timmers, 2015; 

Chivers et al., 2004; 2007; Huberman & Chivers, 2015; Suschinsky et al., 2009; Suschinsky & 

Lalumière, 2011a; 2011b). This pattern of responding is described as gender-nonspecific because 

similar responses are elicited by both male and female stimuli. Patterns of subjective arousal have 

been observed to be both gender-specific (Chivers et al., 2015; Chivers et al., 2004; Chivers, Roy, 

Grimbos, Cantor, & Seto, 2014; Chivers & Timmers, 2012; Schmidt, 1975) and nonspecific 
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(Bossio, Suschinsky, Puts, & Chivers, 2014; Chivers et al., 2007; Chivers & Bailey, 2005, 

Suschinsky et al., 2009). 

The gender difference in gender-specificity of sexual response is well-established. These 

findings have been replicated across laboratories (e.g., Chivers et al., 2007; Peterson et al., 2010; 

Suschinsky et al., 2009), demonstrated using different measures to assess physiological response 

(e.g., vaginal photoplethysmography, Chivers et al., 2007; Suschinsky et al., 2009; clitoral 

plethysmography, Suschinsky & Chivers, 2016; penile plethysmography, Mavissakalian, 

Blanchard, Abel, & Barlow, 1975; Sakheim, Barlow, Beck, & Abrahamson, 1985; and 

thermography; Huberman & Chivers, 2015), elicited using narrative (Chivers & Timmers, 2012; 

Timmers & Chivers, 2018; Suschinsky & Lalumière, 2011a; 2011b), visual (Sakheim et al., 1985; 

Spape et al., 2014), and audiovisual stimuli (Chivers et al., 2004; Chivers & Bailey, 2005; Chivers 

et al., 2007; Huberman & Chivers, 2015; Suschinsky et al., 2009), and extend to other components 

of sexual response such as autonomic arousal assessed via pupil dilation (Rieger & Savin-

Williams, 2012), visual attention (Lykins, Meana, & Strauss 2008; Rupp & Wallen, 2007), brain 

activation assessed via functional magnetic resonance imaging (Sylva, Safron, Rosenthal, Reber, 

Parrish, & Bailey, 2013), and responsive sexual desire (Dawson & Chivers, 2014; Timmers, 

Dawson, & Chivers, in press).  

Despite observed differences in the gender and sexual activity cues that elicit men’s and 

women’s genital and sometimes self-reported sexual responses, there are also similarities in the 

cues that elicit arousal. Genital and self-reported sexual arousal increase linearly with stimulus 

intensity (Chivers et al., 2007; Suschinsky et al., 2009). Specifically, as the intensity of the sexual 

activity cues increase from a nude person exercising to single person masturbating to a couple 

having sex, genital and subjective sexual arousal also proportionately increase (Chivers et al., 
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2007; Suschinsky et al., 2009). Relatedly, stimulus modality influences men’s and women’s 

arousal similarly, such that erotic images elicit the weakest responses, followed by sexual fantasy 

and narratives, and then audiovisual films (Heiman, 1980; Laan & Everaerd, 1995a, 1995b; Laan, 

Everaerd, van Aanhold, & Rebel, 1993; Mavissakalian et al., 1975; Stock & Geer, 1982; Sakheim, 

Barlow, Beck, Abrahamson, 1985). Repeated exposure to the same sexual stimulus produces 

similar patterns of habituation in men and women (Dawson, Lalumière, Allen, Vasey, & 

Suschinsky, 2013a; Dawson, Suschinsky, & Lalumière, 2013b). Finally, sexual cues elicit similar 

degrees of responsive sexual desire—desire that emerges from the experience of arousal—in men 

and women (Dawson & Chivers, 2014; cf. Timmers et al., in press). 

Given that gender effects in specificity of sexual arousal are well-established and initial 

explanations for these findings have been dispelled (i.e., that they are not the result of 

methodology; Huberman & Chivers, 2015; Suschinsky et al., 2009; or sampling biases; Chivers et 

al., 2004), we are now in the position to examine mechanisms underlying these gendered patterns 

of sexual response. Specifically, there is a need to further understand how sexual arousal develops 

in men and women, and if there are similarities and differences in these underlying processes. 

Recently researchers have begun to explore the role of attention as one relevant process for 

understanding gendered sexual response patterns (Dewitte, 2016).  

Cognitive-Motivational Models of Sexual Arousal and Desire 

Contemporary models of sexual response informed by cognitive-motivational and 

information-processing theories posit that attention to sexual cues initiates and regulates sexual 

arousal and sexual desire (Dewitte, 2016; Janssen, Spiering, Everaerd, & Janssen, 2000; Toates, 

2009). Figure 1.1 (adapted from Dewitte, 2016) presents an overview of the cognitive–

motivational processes involved in sexual response generation in men and women, incorporating 
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each of the most prominent models of sexual arousal including Janssen’s information-processing 

model (Janssen et al., 2000) and Toates’ incentive motivation model (2009). Dewitte’s cognitive-

motivational model (2016) is described in detail in Chapter Two, and the information-processing 

model is described in detail in Chapter Three. Toates’ (2009) incentive motivation model posits 

that genital response is elicited by an incentivized stimulus, which then activates sexual desire or 

sexual motivation. Janssen’s (2000) and Dewitte’s (2016) models expand on Toates’ (2009) model 

by specifying the intermediary processes by which sexual arousal and desire unfold. They 

hypothesize that incentivized stimuli automatically and pre-attentively capture attention (i.e., 

automatic appraisal). Further, the initiation of a genital response reinforces maintenance of 

attention on sexually-rewarding cues, leading to cognitive elaboration on sexual meanings inherent 

to these cues (e.g., as positive, negative). When this attention and cognitive elaboration results in 

positive or rewarding associations, self-reported arousal and sexual desire follows. It is 

hypothesized that each of these components works in a reciprocally-reinforcing fashion through 

positive feedback loops, such that increases in genital, self-reported arousal, and sexual desire 

recruit additional attentional resources, which serves to further regulate and sustain the sexual 

response system (Dewitte, 2016; Janssen et al., 2000; Toates, 2009). It also follows that 

interruptions to any one of these stages would result in impairments in the components of sexual 

response. 

 

 

 

 

 

Figure 1.1 Cognitive-motivational model of sexual response (adapted from Dewitte, 2016). 
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Much of the current knowledge informing or testing these models has focused on the 

regulatory effects of attention on arousal (reviewed in de Jong, 2009). Based on the cognitive-

motivational model, we would predict that greater attention to sexual stimuli would result in 

stronger sexual arousal (genital and subjective), and lead to greater sexual desire and sexual 

behaviour. Consistent with this prediction, there is evidence that men and women are able to 

increase their genital and subjective sexual responses to a sexual stimulus by manipulating the 

attention devoted to the stimulus through the use of such cognitive strategies as fantasy (Lalumière 

& Earls, 1992; Laan, Everaerd, Van Aanhold, & Rebel, 1993; Laws & Rubin, 1969). Predictions 

based on the same model suggest that if attention is directed away from sexual cues or diluted by 

multiple attentional demands, then lower sexual arousal, desire, and less frequent behaviours 

ensue. Consistent with this, men and women exhibit significantly lower genital and subjective 

arousal responses under conditions of cognitive distraction (e.g., dichotic listening and visually-

presented arithmetic tasks during the presentation of the stimulus), compared to conditions where 

attention remains focused solely on the stimulus (Adams, Haynes, & Brayer, 1985; Geer & Fuhr, 

1976; Salemink & van Lankveld, 2006).  

Together, this body of research clearly demonstrates that attentional processing of sexual 

cues is requisite for sexual arousal to emerge and flourish in both men and women (e.g. Elliot & 

O’Donohue, 1997; Heiman & Rowland, 1983; Meston, 2006; Salemink & van Lankveld, 2006; 

van Lankveld, van den Hout, & Schouten, 2004; van den Hout, & Barlow, 2000; van Lankveld & 

Bergh, 2008). While these studies support that attentional processing is integral to men’s and 

women’s sexual arousal, they do not elucidate the specific attentional processes outlined in the 

cognitive-motivational model. Specifically, these studies do not inform how automatic and 

controlled attentional processes contribute to sexual arousal patterns observed in the literature. 
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Furthermore, due to treating attention as an independent, rather than dependent variable, these 

studies cannot inform whether men and women differ in the attentional strategies employed when 

viewing sexual stimuli, and how these processes might impact downstream sexual outcomes 

observed in the literature (e.g., patterns of sexual arousal to a variety of sexual cues). 

Researchers have argued that men and women do not differ in the pathways underlying 

sexual arousal but only in the stimuli and strategies that activate and regulate sexual arousal 

(Dewitte, 2016; Rupp & Wallen, 2007). The cognitive-motivational model can be used as a 

framework to inform hypotheses about which stage (or stages) of attentional processing are 

responsible for the gender effects observed in sexual outcomes such as genital and self-reported 

arousal. Examining gender effects in automatic and controlled stages of attentional processing and 

how these impacts the various components of sexual arousal will help to elucidate what processes 

produce gendered sexual outcomes.  

The cognitive-motivational model hypothesizes that automatic attentional processes are 

most strongly related to the initiation of sexual arousal. As such, we might expect gender 

differences in automatic or initial processing of sexual cues, and that these differences contribute 

to the commonly observed gender effects in sexual arousal patterns. Controlled or conscious 

allocation of attention is hypothesized to be more strongly related to subjective arousal. As such 

we might expect less pronounced gender effects in controlled attentional processing given the 

mixed findings for gender effects in subjective arousal and sexual desire. In addition to differences 

in the patterns of response at the various stages of attentional processing, we would expect gender 

effects in the types of stimuli capable of capturing and sustaining attention, and that stimulus type 

and content might contribute to gender effects in sexual arousal. 
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Specificity paradigms (i.e., the presentation of preferred and nonpreferred stimuli and 

observation of effects upon a sexual outcome) are particularly useful for testing predictions based 

on cognitive-motivational models of arousal because one would expect that preferred and 

nonpreferred stimuli differ in the degree of incentivization (i.e., reward value; Snowden & Gray, 

2013). According to the model, differences in the degree of incentivization of sexual stimuli, 

influenced by a person’s sexual attractions and previous positive and negative experiences with 

similar stimuli, would result in different automatic associations and opportunities for elaboration, 

as well as differences in the degree of attentional resources commanded by the stimuli. Thus, the 

inclusion of both preferred and nonpreferred stimuli will help to elucidate: 1) if incentivized sexual 

cues capture attention more than non-incentivized cues; 2) how attentional processing of 

incentivized and non-incentivized sexual cues modulates arousal; and 3) the predictive relationship 

between attention and different components of sexual response. Including men and women in the 

same study, with the same stimuli, assessed using the same methodologies will enable a thorough 

examination of gender effects at each of the stages of attentional processing of sexual cues, further 

clarifying gender effects in sexual arousal patterns.  

Attentional Mechanisms & Sexual Arousal  

As discussed above, men and women produce different patterns of sexual arousal and 

desire to preferred and nonpreferred sexual cues (reviewed in Chivers, 2005; 2010; 2017). The 

studies described in this dissertation were conducted to elucidate the attentional mechanisms 

contributing to gendered sexual arousal patterns. Chapter Two examined the first component of 

the cognitive-motivational model, that is, whether incentivized sexual cues are prioritized by the 

attentional system and elicit attentional biases consistent with rapid orienting, selective attention, 

and difficulty disengaging. Unfortunately, our understanding of gender effects in automatic 
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attentional processing of sexual cues is incomplete because the majority of previous studies have 

examined men and women separately (e.g., Bloemers et al., 2013; Brauer et al., 2012; Poels et al., 

2013; van der Made et al., 2009) and used different tasks (e.g., Kagerer et al., 2014; Prause et al., 

2008), thereby limiting our understanding of specific attentional mechanisms underpinning 

arousal, and if these are gendered. Using a series of cognitive paradigms (i.e., dot-probe and line 

orientation tasks, Kagerer et al., 2014; emotional Stroop, Bloemers et al., 2013; Poels et al., 2013; 

and attentional blink, Most et al., 2007) that have been previously used in the emotion literature to 

demonstrate preferential attentional processing of emotionally-salient information, I examined 

whether or not incentivized sexual cues are capable of eliciting automatic attentional biases, and 

whether this occurs similarly in men and women. In order to more fully understand specific 

attentional mechanisms (i.e., orienting, capture, disengagement) I examined the relationship 

among the attentional biases elicited by the various tasks. Finally, I explored factors influencing 

the strength of the attentional biases elicited (i.e., sexual motivation).  

In Chapter Two, I establish that incentivized sexual cues elicit automatic attentional biases 

in both men and women. Given the absence of gender effects in the automatic attentional 

processing of sexual cues, the gender effects observed in sexual outcomes must be the result of 

differences in the stimuli capable of eliciting attention, and more controlled (or less automatic) 

attentional processes. In Chapter Three, I sought to explore the conscious allocation of visual 

attention by examining initial and controlled attentional biases (i.e., the first and second 

components of the cognitive-motivational model, Dewitte, 2016) to cues that differ in their 

incentive value (i.e., preferred and nonpreferred gender cues). I tested the hypothesis that the 

gender effects observed in specificity of genital and self-reported sexual arousal are the result of 

differences in the stimulus features (i.e., gender cues) that initially capture and sustain attention at 
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the initial and controlled stages of attentional processing. Using eye tracking and a forced attention 

paradigm where preferred and nonpreferred stimuli are presented simultaneously, I examined 

preferential initial and controlled attentional biases and the relationship between attentional 

processing and self-reported ratings of attraction towards the targets in a sample of men and 

women. 

Cognitive-motivational models of sexual response hypothesize that sexual arousal is 

regulated through the opportunity for conscious elaboration of stimulus features within sexual 

stimuli. In the study in Chapter Three I restricted the opportunity for cognitive elaboration because 

the preferred and nonpreferred gender cues were depicted in static images, void of contextual cues 

(e.g., sexual activity cues). The cognitive-motivational model would predict that more complex 

stimuli yield greater opportunity for elaborative processing and sexual meanings to be attributed, 

demanding greater attentional resources, resulting in greater response magnitude. Studies of sexual 

response show a positive linear relationship between stimulus intensity and arousal in both genders 

(e.g., Chivers et al., 2007; Suschinsky et al., 2009) and that women’s arousal is more sensitive to 

stimuli depicting contextual information (e.g., Chivers & Timmers, 2012; Spape et al., 2014). In 

Chapter Four, I examine how stimulus modality (static visual images versus dynamic audiovisual 

films) and stimulus features (gender, sexual activity, and nonsexual contextual cues) influences 

attentional (i.e., gaze) and elaborative (i.e., self-reported attraction, self-reported arousal) 

processing of sexual stimuli, and if this occurs similarly in men and women.  

A summary of the results reported in this dissertation, as well as implications and 

suggestions for future research are discussed in Chapter Five. Generally speaking, the findings 

provide support for components of the cognitive-motivational model of sexual arousal, but not 

necessarily direct relationships between attention, sexual arousal, and sexual motivation. Overall, 
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the results suggest that sexual cues are prioritized by men’s and women’s attentional systems, 

impacted by both the degree of incentivization of the stimulus features depicted, as well as 

individual differences (e.g., strength of sexual attraction). Although more research is needed to 

characterize the cognitive-motivational processes underlying sexual arousal, including direct tests 

of the relationship between attentional processes and sexual arousal (e.g., genital response), the 

present set of studies provides preliminary evidence of the importance of information-processing 

and cognitive-motivational factors in the sexual response system.  

The current set of studies examined how automatic and visual attention biases could 

contribute to our understanding of gender effects in sexual outcomes. Systematic research 

investigating the direct effects of the attentional mechanisms on the initiation and regulation of 

sexual response is an important next step. This may be a fruitful area of research for understanding 

the factors contributing to problems with sexual arousal, such as sexual dysfunction. It is likely 

that sexual dysfunction results from the failure of sexual cues to command sufficient attentional 

resources, resulting in impairments in the initiation and/or regulation of genital response, self-

reported sexual arousal, sexual desire and motivation. Thus, future work could focus on exploring 

differences in attentional processing of sexual cues in individuals with and without sexual 

dysfunction. Doing so may lead to the identification of relevant targets for the development of 

interventions aimed at improving sexual arousal and desire.  
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CHAPTER TWO 
 

Do Sexual Cues Attract or Distract? Attentional Biases to Sexual Cues in Men and Women 
 

Abstract 
 

Cognitive-motivational models of sexual response posit that attentional processing of sexual cues 

is requisite for the initiation and regulation of sexual response. In the current study, we investigated 

gender effects in attentional biases to sexual cues using four different cognitive paradigms in order 

to identify mechanisms that may underscore gender effects commonly observed in sexual 

response. We also examined the role of sexual motivation on attentional biases as an additional 

factor influencing attentional processing. We detected post-conscious attentional biases to sexual 

cues consistent with attentional orienting and difficulty disengaging, but no pre-conscious 

attentional biases. The absence of significant relationships among the various attentional biases 

elicited suggests that each of the tasks captured distinct attentional mechanisms related to 

processing of sexual cues. Sexual motivation was not predictive of the strength of attentional biases 

elicited by sexual cues. Results are discussed in the context of cognitive-motivational models of 

sexual response. Given the absence of gender effects in implicit attentional processing, the current 

findings point to the potential for other attentional processes to be important for the initiation and 

proliferation of sexual response and the gender effects typically observed in the literature. 
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Cognitive-motivational models of sexual response frame sexual arousal as a multi-

component emotional state involving physiology, cognitions, emotions, and behaviours triggered 

by exposure to a sexually-salient stimulus (Dewitte, 2016; Janssen, Everaerd, Spiering, & Janssen, 

2000; Toates, 2009). The sexual salience of a stimulus is influenced by the fitness relevance (e.g., 

attractiveness cues; Daly & Wilson, 1999) or biological preparedness (e.g., prepotency; Spape, 

Timmers, Yoon, Ponseti, & Chivers, 2014) of the cues depicted within the stimuli, as well as the 

emotional state of the observer (e.g., strength of sexual motivation). According to cognitive-

motivational models, sexually-salient cues are pre-attentively processed (Dewitte, 2016; Janssen 

et al., 2000; Toates, 2009). This involves automatic appraisal of the quality of the stimulus (e.g., 

as positive, negative, sexual, nonsexual), resulting in activation of physiological arousal (e.g., a 

genital response). The activation of the sexual response system leads to additional attentional 

resources being recruited for the conscious elaboration of stimulus features. When these 

elaborative processes result in positive or rewarding meanings, subjective awareness of arousal, 

desire, and attraction ensues. Together these processes work in a reciprocally-reinforcing manner 

contributing to the maintenance of sexual arousal. Thus, according to these models, attention to 

sexually-salient information is requisite for both the initiation and subsequent regulation of a 

sexual response (Dewitte, 2016; Janssen et al., 2000; Toates, 2009).  

The majority of research has examined the effects of attention on sexual arousal outcomes 

by manipulating the allocation of attentional resources available for stimulus processing (e.g., 

through the use of dichotic listening tasks, self- versus stimulus-focused instructional conditions; 

Adams, Haynes, & Brayer, 1985; Geer & Fuhr, 1976; Salemink & van Lankveld, 2006). Although 

the finding that decrements in sexual arousal correspond with decreased capacity for attentional 

processing of sexual cues, this body of research does not elucidate the specific attentional 
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mechanisms (e.g., orienting, difficulty disengaging) responsible for shifts in sexual outcomes. 

Conceptualizing sexual arousal as a cognitive-motivational process has value because it allows for 

the identification of specific hypotheses about how attention elicits and modulates arousal. Based 

on cognitive-motivational models, we should see evidence that sexually-salient cues quickly 

capture attention (i.e., orienting effects), as well as sustain attention (i.e., difficulty disengaging 

attention).  

Although the literature examining attentional biases as they relate to sexual arousal is 

sparse, there is an abundance of evidence establishing that attentional biases are elicited by 

emotionally-valenced (e.g., pleasant, unpleasant, threatening) stimuli, using a number of different 

paradigms (for meta-analyses and comprehensive reviews see Bar-Haim et al, 2007; Browning, 

Holmes, & Harmer, 2010; Dux & Marois, 2009; Frewen, Dozois, Joanisse, & Neufeld, 2008; Phaf 

& Kan, 2007; Yiend, 2010). From a theoretical standpoint, researchers interested in studying 

attention to emotion hypothesize that the characteristics inherent to emotional stimuli (e.g., fitness 

relevance, biological preparedness) are preferentially processed through bottom-up or reflexive 

prioritization of attention (Bar-Haim et al, 2007; Browning et al., 2010; Cisler & Koster, 2010; 

Dux & Marois, 2009; Frewen et al., 2008; Phaf & Kan, 2007; Yiend, 2010). Attentional processing 

is further influenced by past experience with the stimulus and other individual difference factors 

in a top-down manner—commonly thought of as the effect of emotion on attention (Beevers & 

Carver, 2003; Broadbent & Broadbent, 1988; Farrin, Hull, Unwin, Wykes, & David, 2003; 

Joormann, Talbot, & Gotlib, 2007; MacLeod, Campbell, Rutherford, & Wilson, 2004; Mathews, 

1990; Phelps, Ling, & Carrasco, 2006). Together, bottom-up and top-down processing results in 

preferential attention to emotionally-valenced information (Todd & Manaligod, 2017). Regardless 

of the task used to assess attentional biases for specific types of stimuli, all tasks follow a similar 



 27 
 

procedure. Performance (speed/accuracy) on a task is compared across two conditions (stimuli of 

interest versus neutral stimuli). If attention is captured by the stimuli of interest, then performance 

(speed/accuracy) on the task is either impaired or enhanced depending on whether attention to the 

stimulus was in opposition with or relevant to the task demands. 

Myriad paradigms exist to assess attentional biases towards emotionally-salient stimuli, 

including cueing (e.g., dot probe), filtering (e.g., emotional Stroop), and target search within rapid 

serial visual presentation (RSVP; e.g., attentional blink). Each of these paradigms allows for the 

identification and examination of different mechanisms underlying attentional processing. 

Researchers have observed effects consistent with attentional orienting towards and difficulty 

disengaging attention from emotionally-salient stimuli (Bar-Haim et al, 2007; Browning, et al., 

2010; Frewen et al., 2008; Phaf & Kan, 2007), as well as interference of emotionally-salient stimuli 

on processing of subsequent information (Arnell, Killman, & Fijavz, 2007; Dux & Marois, 2009; 

Most, Scholl, Clifford, & Simons, 2005). Given the hypothesized role of attention in the initiation 

and regulation of sexual arousal, examining attention to sexual cues, as well as the effect of sexual 

state/trait on attention might be particularly useful for understanding the dynamic nature of sexual 

arousal, and elucidating potential mechanisms underlying different aspects of sexual response 

(e.g., initiation versus regulation; Dewitte, 2016). 

Attention to Sexual Cues 

One of the most widely used methods to assess selective attention to emotional stimuli is 

attentional cuing (e.g., the dot-probe task). Cuing tasks involve the inclusion of a stimulus that 

experimentally attracts attention to a specific location, followed by a target that is to be detected. 

Generally speaking, if the target appears at the same location as the emotionally-salient stimulus, 

faster responses to the target are considered evidence of attentional capture/orienting, whereas 
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slower responses to the target appearing at the location of a non-salient stimulus are considered 

evidence of difficulty disengaging attention from the emotionally-salient cue (Yiend, 2010). When 

used to assess attentional processing of sexual cues, the dot-probe task has produced conflicting 

results. Kagerer et al. (2014) observed that men and women had difficulty disengaging attention 

from sexual stimuli but did not observe attentional capture/orienting towards sexual cues. In 

contrast, other researchers have observed neither orienting nor disengaging effects, and instead 

observed a sexual-content induced delay (SCID), whereby men and women respond more slowly 

(rather than more quickly that would be consistent with an orienting effect) when the target appears 

at the location of a sexual image compared to a neutral image in Sexual/Neutral pairings (Prause, 

Janssen, & Hetrick, 2008; Brauer, van Leeuwen, Janssen, Newhouse, Heiman, & Laan, 2012; 

Wright & Adams, 1999). Selective attention to sexual cues would be important for both the 

initiation of a sexual response, through rapid orienting to sexual stimuli, as well as the regulation 

of sexual response, through continued attentional engagement with the sexual stimulus.  

Filtering paradigms assess one’s capacity to filter emotionally-relevant information and 

selectively attend only to task-relevant information. The emotional Stroop is most often used to 

assess attentional filtering capacity (for meta-analyses see Bar-Haim et al., 2007; Phaf & Kan, 

2007). This task requires participants to respond as quickly as possible (either verbally or with a 

key press) to the colour of ink which words are printed in. This task takes advantage of the fact 

that word reading is a highly automated process and, as such, is difficult to inhibit. Since word 

meaning is extracted so quickly, emotionally salient or arousing words cause distraction from the 

primary task of reporting the ink colour, leading to slower response times (Bar-Haim et al., 2007; 

Phaf & Kan, 2007). Researchers interested in the automaticity by which emotional stimuli capture 

attention have examined Stroop effects by manipulating the opportunity for conscious processing 
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of the emotional stimuli. According to recent meta-analyses, Bar-Haim et al. (2007) observed 

evidence for a pre-conscious and post-conscious emotional Stroop effects, whereas Phaf and Kan 

(2007) did not find evidence to support a pre-conscious Stroop effect. 

When applied to sexuality, Bloemers et al. (2013), Poels et al. (2013), and van der Made 

et al. (2009) used a sexual version of the pre-conscious emotional Stroop that relied on backward 

masking of sexual words. These authors demonstrated that sexual words interfered with colour 

naming (i.e., slower response times) in samples of women without sexual difficulties, women with 

hypoactive sexual desire disorder (HSDD) after being treated with testosterone and PDE-5 

inhibitors (Bloemers et al., 2013; Poels et al., 2013), and women who had experienced childhood 

sexual abuse (van der Made et al., 2009). Thus, there is evidence to support that it is difficult to 

suppress attention to sexual cues pre-consciously; however, no studies have examined pre- and 

post-conscious effects within the same sample or examined gender effects in filtering capacity 

using these tasks. Difficulty inhibiting attention to sexual cues might be one mechanism whereby 

individuals regulate their sexual response. 

The line orientation task may be a stronger measure for capturing selective attention and 

ability to filter non-relevant information than the emotional Stroop (Kagerer et al., 2014; 

Schimmack & Derryberry, 2005). Similar to the Stroop, we see evidence of difficulty inhibiting 

or suppressing attention captured by sexual cues using this task, such that men and women produce 

slower response times when identifying the orientation of lines flanking sexual images compared 

to nonsexual images (Kagerer et al., 2014; Schimmack & Derryberry, 2005). Interestingly, Kagerer 

et al., (2014) observed that men and women responded more quickly when the task demands 

change and required participants to ignore the orientation of the lines and instead classify images 

as sexual or nonsexual. Thus, there was a facilitative effect of attention towards classifying the 
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content of sexual versus nonsexual images, and this was observed even though participants took 

longer to disengage from the sexual images in order to process the peripheral lines. The ability to 

inhibit attention to non-sexual information when presented with sexual information may result in 

stronger capacity to regulate and enhance one’s sexual response. 

Finally, RSVP search paradigms test attentional processing capacity. The premise of this 

task is that attending to and processing a stimulus takes time, meaning that processing of 

subsequent stimuli within a certain time window (typically 200-500 ms) is impaired. The 

“attentional blink” effect is the failure to perceive a target that appears shortly after a previously 

attended stimulus. Negatively-valenced emotional stimuli have been shown to produce an 

attentional blink (reviewed in Arnell et al., 2007; Dux & Marois, 2009; Most et al., 2005). In a 

series of attentional blink experiments (Most, Smith, Cooter, Levy & Zald, 2007), men and women 

were consistently and substantially worse at detecting the target when it followed a sexual 

distractor image at lag 2 (2 items following the distractor image), but not at lag 8. Thus, in addition 

to the presence of sexual cues leading to attentional capture, difficulty disengaging, and facilitated 

content classification, results from Most et al., (2007) suggest that sexual cues that are no longer 

present continue to be elaboratively processed in memory, impacting one’s ability to attend and 

process new information, supporting that attentional processing of sexual cues occurs in multiple 

stages and this may result in differences in sexual arousal patterns. 

The Effect of Sexual Motivation on Attention to Sexual Cues 

Within the emotion literature, there is an abundance of evidence supporting that the trait 

and state levels of a particular emotion influences attention to emotion-congruent stimuli (Beevers 

& Carver, 2003; Broadbent & Broadbent, 1988; Farrin et al., 2003; Joormann et al., 2007; 

MacLeod et al., 2004; Mathews, 1990; Phelps et al., 2006; Yiend & Mackintosh, 2004). Traits 
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reflect a typical pattern of thoughts, emotions, or behaviours that shows evidence of temporal 

stability (Eysenck & Eysenck, 1985), whereas states are temporary patterns of thoughts, emotion, 

or behaviours that are dependent on a particular situation or during a specific time period (Fleeson 

& Noftle, 2008). Individuals who score high on trait measures of anxiety, as well as those who are 

in an anxious state, produce stronger attentional biases to threat-relevant or anxiety-producing 

stimuli (for a meta-analytic review see Bar-Haim et al., 2007). This suggests that both the salience 

of the stimulus and the attention devoted to that stimulus are influenced by the emotional trait and 

state of the individual, especially in emotion-congruent paradigms. Following this, attention to 

sexual cues may then be further influenced by a person’s trait and state level of sexual desire or 

motivation (i.e., the effect of sexual trait/state on attention).  

Sexual desire can be conceptualized as the drive or motivation to seek out sexual activity 

with oneself or a partner, and can be captured through an assessment of cognitions, emotions, and 

behaviours (Dawson & Chivers, 2014a). Sexual motivation is most commonly conceptualized as 

a trait (e.g., Spector, Carey, & Steinberg, 1996); however, recent evidence from experimental 

studies have demonstrated that sexual motivation can also be a state, such that it is contextually 

dependent, elicited by sexual cues, and can fluctuate moment-by-moment (for a review see 

Dawson & Chivers, 2014a; Dawson & Chivers, 2014b; Timmers, Dawson, & Chivers, in press). 

Researchers have recently applied progressive ratio keypress tasks traditionally used to study 

motivation in animal models (e.g., Bailey et al., 2015), as an index of behavioural motivation to 

view stimuli that are reward-related or incentivized (e.g., Driscoll, de Launay, & Fenske, 2018; 

Ferrey, Frischen, & Fenske, 2012). Men and women are more motivated (i.e., engage in more key 

presses) to view sexually-preferred stimuli, and this effect can be inhibited if the reward value of 

the stimuli is manipulated (Driscoll et al., 2018; Ferry et al., 2012). This behavioural task captures 
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variability in motivation to view sexual images.  Cognitive-motivational models of sexual response 

suggest that exposure to sexual cues can elicit sexual motivation, and that individual differences 

in sexual motivation can also impact the sexual salience of cues, as well as the attentional resources 

commanded by such cues (Dewitte, 2016). Thus, sexual motivation (state, trait, or behavioural) 

may be an important predictor of attentional processing of sexual cues leading to overall regulation 

of sexual response. 

There is minimal research examining the impact of emotion-congruent traits and states on 

attentional biases in sexuality. Using the dot-probe task, Prause et al. (2008) observed a negative 

relationship between trait sexual desire and response times, such that participants with lower levels 

of trait sexual desire were faster to detect targets that followed sexual images. The authors 

interpreted this finding as low trait sexual desire being associated with less absorption in sexual 

stimuli. Kagerer et al. (2014) examined the relationship between attentional biases (dot-probe and 

line orientation tasks) and trait measures of sexual desire, sexual compulsivity, and sexual 

sensation-seeking. They found positive relationships between trait sexual sensation-seeking and 

attentional biases elicited by sexual stimuli (e.g., orienting and sex facilitating biases); however, 

they did not observe any relationships with the other measures of trait sexual desire, suggesting 

that not all components of sexual motivation impact attention. Other researchers have manipulated 

attentional biases in women with HSDD (i.e., low desire) by increasing state-based sexual 

motivation to sexual cues through administration of testosterone and PDE-5 inhibitors (Bloemers 

et al., 2013; Poels et al., 2013; van der Made et al., 2009). Thus, there is a small, but growing body 

of research supporting that attentional biases to sexual cues are influenced by the sexually-

motivated trait and state of the individual.  
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Gendered Sexual Response 

There are a number of well-replicated gender differences in studies of sexual arousal, with 

men showing greater synchrony between their physiological and self-reported arousal (for a meta-

analytic review see Chivers et al., 2010), but with women showing greater responsivity to a range 

of sexual cues compared to men (for a review see Chivers, 2017). There is also evidence supporting 

gender effects in trait-based but not state-based sexual motivation (see Dawson & Chivers, 2014a; 

2014b). Most notably, men tend to report higher levels of trait sexual motivation than do women 

(Baumeister, Catanese, & Vohs, 2001), whereas men and women report similar levels of sexual 

motivation in response to sexual cues (Dawson & Chivers, 2014b). The cognitive-motivational 

model of sexual response provides a framework for elucidating mechanisms underlying gendered 

sexuality (Dewitte, 2016). The model suggests that men’s and women’s sexual response systems 

involve the same component parts; however, differences in sexual response outcomes and the 

relationship between these outcomes likely result from gender differences in the stimuli capable 

of eliciting arousal, the attentional resources and elaborative processing of such stimuli, and overall 

sensitivity and motivation to attend to sexual cues (Dewitte, 2016; Rupp & Wallen, 2007). 

Cognitive-motivational models of sexual response would hypothesize that attentional processing 

of sexual cues may be one mechanism responsible for gendered sexual response patterns. It follows 

that trait and state levels of sexual motivation may further influence attention to sexual cues and 

that this relationship may be gendered given the gender effects in trait sexual motivation in the 

literature.  

Limitations of Previous Research and the Current Study 

Taken together, it appears that sexual cues capture and sustain attention; however, there is 

no consensus on the direction of these effects (i.e., orienting versus difficulty disengaging 
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attention), whether the strength of attentional biases elicited by sexual cues are related within 

individuals, and the effect of trait and state sexual motivation on the strength of the attentional 

biases in men and women. Moreover, our understanding of these effects is limited by the 

differences in methodological approaches that have been employed across these studies. In the 

current study, we will address these limitations in three ways. First, in order to attribute the 

attentional effects to the sexual content of the images, appropriate control images need to be used. 

Many of the studies employing the dot-probe and attentional blink tasks used non-human or 

negatively-valenced images as their neutral control, rather than images depicting nonsexual human 

interactions (Brauer et al., 2012; Prause et al, 2008). Attentional biases elicited by sexual images 

in contrast to images of human nonsexual interactions is crucial to establishing that it is the sexual 

nature of the cues that elicit attentional biases. Second, no studies have compared pre- and post-

conscious attentional processing tasks within the same study, and only one study (Kagerer et al., 

2012) has employed multiple tasks, thus limiting our understanding of the relationship among pre- 

and post-conscious levels of processing and the relationship among attentional biases within 

individuals. Third, many of the studies included only women (Bloemers et al., 2013; Brauer et al., 

2012; Poels et al., 2013; van der Made et al., 2009), or had very small sample sizes when 

comparing men and women (n < 10; Most et al., 2007), limiting our ability to draw firm 

conclusions about gender effects in attentional biases and how this may relate to gender effects in 

sexuality more broadly. The purpose of this study was threefold: 1) To examine if sexual stimuli 

elicit attentional biases using a variety of cognitive attention paradigms with appropriate nonsexual 

control stimuli; 2) Examine if the strength of attentional biases elicited by sexual cues are related 

within individuals; and 3) Examine the effect of gender and sexual motivation on the magnitude 

of attentional biases. 
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Method 

Participants 

 Participants were recruited through the Queen’s University Undergraduate Psychology 

Subject Pool. To be eligible to participate, individuals were required to: be over 18 years of age, 

be able to read and write English fluently, and have previously viewed sexually explicit media. A 

priori power analysis was based on the smallest effect size we expected (0.30) based on the dot-

probe task in Kagerer et al., 2014. A power analysis using GPower* (Faul, Erdfelder, Lang, & 

Buchner, 2007) indicated that a total sample size of n = 122 would be necessary to detect a small 

effect with 95% power with alpha at .05. Thirty-four men (Mage = 18.7, SD = 1.2) and 101 women 

(Mage = 18.6, SD = 0.9) were included in the study. The gender difference in sample size is a direct 

result of the recruitment method used. The undergraduate population from which this sample is 

drawn is biased in favor of women at approximately 3:1. The average participant was single (men 

= 70.6%, women = 55.4%), Caucasian (men = 64.7%, women = 65.3%), and exclusively or 

predominantly other-gender attracted (men = 88.2%; women = 90.1%). Of the men, 100% had 

previous sexual experience with women (M number female partners = 5.3, SD = 5.6) and 17% had 

previous sexual experience with men (M number male partners = 1.3, SD = 2.4). Of the women, 

100% had previous sexual experience with men (M number male partners = 5.2, SD = 5.0) and 

21% had previous sexual experience with women (M number female partners = 2.3, SD = 1.4).  

With respect to average erotica use, men reported using erotica more than several times per week 

(M = 6.0, SD = 0.9), whereas women reporting using erotica approximately once per month (M = 

3.5, SD = 1.6). Compensation for participation was 2% course credit. All procedures were 

approved by the General Research Ethics Board at Queen’s University (see Appendix A). 

Materials 
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 Stimuli. Sexual and nonsexual stimuli for all of the tasks were collected from freely 

accessible internet sites. The sexual images included individual men and women in sexually-

provocative positions, and male-male, male-female, and female-female dyads engaged in 

penetrative sexual intercourse. Nonsexual images included clothed individuals or dyads in 

nonsexual interactions (e.g., sitting at a table or on a couch) or images of landscapes and buildings 

(for the Attentional Blink task). None of the images were duplicated across the various tasks. 

Sexual and nonsexual word lists were those used in previous studies (Bloemers et al., 2013; Poels 

et al., 2013; van der Made et al., 2009). Specific details about the types of images used for each of 

the tasks are described below. 

 Apparatus. The stimuli for all of the tasks were presented on a 60 Hz 16-inch CRT monitor 

(1024×768 pixel resolution) using Psychophysics Toolbox extensions for Matlab (Brainard & 

Vision, 1997; Pelli, 1997). The distance to the screen was approximately 50 cm for all participants. 

Responses were made with a Logitech keyboard. All images for all tasks were presented in color.  

Cognitive Tasks 

 Dot Probe Task (DP). Nonsexual images (n = 180) and sexual images (n = 180; depicting 

individual men and women and dyads engaged in nonsexual and sexual interactions) with a 

256x256 pixel resolution were presented on a grey background (RGB = [128 128 128]). Following 

the procedure outlined in Kagerer et al., (2014) prior to each stimulus presentation, a white fixation 

cross (20×15 pixel) was presented on a grey background for 500 ms. Then, two images from a 

stimulus pair were simultaneously presented on the left and the right half of the screen for 500 ms. 

Once the images were no longer present, a bright grey (RGB = [200 200 200]) dot appeared either 

on the right or the left of the screen central to where one of the pictures had been presented (see 

Figure 2.1). Participants were instructed to respond to the dot as quickly as possible by pressing 
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the corresponding button (‘Y’ or ‘H’) on the keyboard. Button assignment for left and right dot 

responses were counterbalanced across participants. The dot remained present on the screen until 

the participant made their response or until 5 seconds had elapsed. Catch trials in which no dot 

was presented occurred randomly on 10% of trials to ensure participants were only making button 

presses in response to the presentation of the dot, rather than an anticipatory response to the offset 

of the images.  

Pairings consisted of a sexual and a nonsexual image, two nonsexual images, or two sexual 

images. The experiment consisted of 180 trials—one for each image pairing: 30 

Nonsexual/Nonsexual, 120 Sexual/Nonsexual, and 30 Sexual/Sexual image pairings. The location 

of the dot and the images were balanced on the left and right sides of the screen. This led to the 

following four experimental conditions: NonsexualNonsexual/Nonsexual, SexualSexual/Sexual, 

NonsexualSexual/Nonsexual, SexualSexual/Nonsexual. SexualSexual/Nonsexual means that the dot appeared at the 

location of the sexual image after a Sexual/Nonsexual image pairing. At the end of each trial, text 

feedback regarding accuracy appeared on the screen for 1 second. The entire task with 180 trials 

(maximum trial duration 7.3 seconds) lasted approximately 16 minutes (maximum duration 19 

minutes); a different randomized trial order was presented for each participant. 

 Line Orientation/Image Categorization (LO/IC). Nonsexual images (n = 64) and sexual 

images (n = 64) with a 480×360 pixel resolution were presented on a black background. The 

images were of male-female dyads engaging in noncontact interactions (e.g., sitting at a table or 

on a couch; nonsexual) or engaging in penetrative intercourse (sexual) or. Two short (20 pixels 

long) light grey (RGB = [128 128 128]) lines (tilted by 20o) were presented to the right and to the 

left of the image. In the parallel condition, both lines were tilted in the same direction, whereas in 

the nonparallel condition both lines were tilted in opposing directions. The distance between the 
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midpoint of the two lines was 574 pixels.  

The two different image types (nonsexual, sexual) and the two different line orientations 

(parallel, nonparallel) led to the following conditions: Nonsexualparallel, Nonsexualnonparallel, 

Sexualparallel, Sexualnonparallel. We followed the procedure outlined in Kagerer et al., (2014) requiring 

participants to categorize the images (as nonsexual or sexual) or identify the orientation of the lines 

(as parallel or nonparallel). The image categorization condition required participants to indicate as 

fast as possible with the ‘T’ or ‘G’ key the content of the image (i.e., nonsexual/ sexual), while 

ignoring the orientation of the lines flanking the image. In the line orientation condition, 

participants were required to indicate as fast as possible whether the lines were parallel or 

nonparallel by pressing the ‘T’ or ‘G’ key, while ignoring the content of the images. Key allocation 

(‘T’ or ‘G’) for the two responses within the two conditions was randomized between participants 

and did not change throughout the experiment. The entire experiment consisted of four task blocks, 

two image categorization blocks and two line-orientation blocks. Each block consisted of 32 

trials—8 trials of each of the 4 possible image-line combinations (half nonsexual and half sexual 

images, half parallel and half nonparallel line orientation). A block started with an instruction slide 

depicting a sample trial and instructions on what type of categorization they would be doing 

(“sexual or nonsexual?” or “parallel or nonparallel?”). Figure 2.2 depicts a single trial. A fixation 

cross was presented (either 500, 1000, or 1500 ms), followed by the stimuli (500 ms). To erase 

sensory persistence of the images, a mask of colorful dots was presented (100 ms). To ensure a 

trial length of 5-7 s, the mask was followed by a fixation cross for 2.9-3.9 s. Following the second 

fixation cross, corrective feedback text was presented for 1 second (see Figure 2.2). The entire task 

with 128 trials (maximum trial duration 7 seconds) lasted for approximately 13 minutes; a different 

randomized trial order was presented for each participant. 
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Emotional Stroop (ES). Two versions of the emotional Stroop were used to assess pre-

conscious and post-conscious attentional biases towards sexual cues: masked and non-masked 

versions. In the pre-conscious (i.e., masked) version, different colored words (i.e., red, blue, green, 

yellow) were presented on a computer screen following the procedure outlined in Bloemers et al., 

(2013), Poels et al., (2013), and van der Made et al., (2009). Backward masking was used to 

prevent conscious processing of the sexual and nonsexual target words. Each target word was 

presented for 34 ms and was immediately followed by a masking stimulus (e.g., reassembled letters 

of the same word in the same color). Subjects were instructed to press one of the ‘A’, ‘S’, ‘J’, or 

‘K’ keys as quickly as possible whenever the color of the words were red, blue, green, and yellow, 

respectively. The keys on the keyboard had corresponding coloured stickers to facilitate this 

response. Eight different nonsexual target words from one category (furniture: examples are 

“chair” and “table”) and eight different sexual target words (e.g., “penis” and “vagina”) were 

presented in a mixed randomized order (i.e., each of the 16 words presented in each of 4 blocks in 

a randomized order). The non-masked version of the task was identical, except that there was no 

backwards masking of the target words. Pre- and post-conscious attentional bias scores for sexual 

cues were calculated by subtracting the reaction times to nonsexual words from the reaction times 

to sexual words. The entire task with 128 trials in the pre- and post-conscious versions lasted for 

approximately 10 minutes; a different randomized trial order was presented for each participant. 

Attentional Blink (AB). The stimuli included 56 images of male-female dyads engaging 

in penetrative intercourse, 56 images of male-female dyads in nonsexual interactions, 168 of 

upright landscape/architectural scenes, and 112 target images (landscape/architectural photos 

rotated 90 degrees to the left and right). Following the procedure outlined in Most et al. (2007), 

experimental trials consisted of a rapid serial visual presentation (RSVP) stream of 17 images, 
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each presented for 100 ms (see Figure 2.3 for a partial depiction of a trial). Fifteen of the 17 images 

were landscape scenes presented in the upright position. The remaining two images consisted of 

the critical distractor and the target stimulus. Depending on the trial, either the 4th, 6th, or 8th 

stimulus was the critical distractor: a sexual image of a male-female dyad or a nonsexual image of 

a male-female dyad. The target stimulus consisted of a landscape/architectural image rotated 90 

degrees to the left or right, which appeared either 2 or 8 items after the critical distractor (Lag 2 

and Lag 8, respectively). At the end of the RSVP stream, participants pressed either the ‘X’ or ‘N’ 

key to indicate the direction in which the target had been rotated. The accuracy of the rating was 

recorded, no corrective feedback was provided. The entire task lasted for approximately 15 

minutes; a different randomized trial order was presented for each participant. 

Behavioural motivation task. Participants completed a progressive-ratio key-press task 

intended to operationalize their motivation to view sexual images (Ferrey et al., 2012). A cross 

was presented in the center of a screen with four square outlines identified by the numbers 1 to 4. 

Participants were instructed to press any of the numerical keys from 1-4 in order to see a 1-s 

presentation of one of four images (nude female, nude male, scrambled nude female, scrambled 

nude male). The intact male and female images depicted nude male and female targets in sexually 

provocative positions. The scrambled images were created by dividing each image into a grid of 

676 equally sized boxes and then randomly varying the location of the boxes within the grid. The 

inclusion of the scrambled images served as a nonsexual baseline. The keys were on a progressive-

ratio schedule such that twice as many key-presses were required for each successive viewing of 

an image from the same category. For example, if a participant pressed ‘2’ and saw an image of a 

nude male, they would then have to make twice as many key presses to be rewarded with another 

nude male image.  Participants responded until they had seen 10 images (from any combination of 
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image types) and then moved on to a new trial with a new randomly determined key-mapping. 

Thus, at the beginning of each trial, participants did not know what type of image would be 

revealed by pressing a specific key until they had actually pressed it. Participants performed eight 

blocks of trials of the progressive-ratio key-press task. 

 Questionnaire. Participants completed a comprehensive questionnaire to gather 

demographic and sexual history information. Sexual attractions were assessed using the Kinsey 

scale (Kinsey, Pomeroy, & Martin, 1948; Kinsey, Pomeroy, Martin, & Gebhard, 1953). Measures 

to assess different facets of trait and state sexual motivation (e.g., cognitive and behavioural 

components) were also included and are described in detail below.  

Sexual desire. Men and women completed the Sexual Desire Inventory (SDI), a trait 

measure of sexual motivation that captures both dyadic (motivation to have sex with a partner), 

solitary (motivation to masturbate), and overall sexual desire (Spector et al., 1996). The SDI is 

comprised of 14-items, rated on an 8- or 9-point scale (depending on the question). The dyadic 

and solitary desire subscales exhibit high internal consistency (Cronbach’s α = .86 and .96, 

respectively; Spector et al., 1996; our sample α = .87 for Total Desire Score). Total scores ranged 

from 0 to 109, with higher scores indicating greater sexual desire. 

Sexual excitation. Participants completed the Sexual Inhibition/Sexual Excitation scale 

(SIS/SES; male and female versions; Graham, Sanders, & Milhausen, 2006; Janssen, Vorst, Finn, 

& Bancroft, 2002). These scales ask about situations that could result in sexual excitation or 

inhibition, as well as general tendencies towards arousability or inhibition. These scales were used 

to capture the potential for state-like variability in sexual motivation or arousability. Items are 

rated on a 4-point Likert-rating scale ranging from strongly disagree to strongly agree. The male 

version of the scale shows good internal consistency for the SES factor (α = .78 to .83; α = .85 in 
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our sample). The female version of the scale also demonstrates good internal consistency (α = .72; 

Graham et al., 2006; α = .84 for our sample). We followed the scoring procedure outlined in 

Graham et al. (2006) for both scales in order to be able to compare men and women directly. For 

men and women, we took the mean of the excitation items. For both men and women, higher scores 

indicate greater sexual excitation. 

Procedure 

 All of the tasks and questionnaires were completed within a single testing session lasting 

approximately 2 hours. Participants were greeted by a research assistant and were directed to an 

individual testing room where they received a verbal explanation of the study procedure and 

provided written, informed consent. Following this, the research assistant explained the 

instructions for the first attention paradigm (the Dot Probe Task), followed by two blocks of 

practice trials prior to beginning the experimental trials. Once the participant felt comfortable with 

the task, the experimenter left the participant alone in the room to complete the experimental trials. 

The same procedure (instructions, practice trials, experimental trials) was followed for each of the 

subsequent tasks: Line Orientation/Image Categorization; Emotional Stroop; Attentional Blink. 

Each of the paradigms were presented in the same order for each participant. Following the 

attention paradigms, participants completed the behavioural motivation key press task followed by 

a questionnaire assessing self-reported trait and state sexual motivation. Once completed, 

participants were debriefed about the components of the study and received their 2% course credit. 

Data Preparation 

In order to ensure data included in all analyses were from participants who remained 

motivated in all cognitive tasks, we conducted an accuracy trimming procedure to remove 

participants that displayed significantly poor performance (reaction time and/or accuracy) in any 
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of the tasks. We trimmed iteratively to remove any participant with poor accuracy or who 

responded too slowly in each of the tasks (i.e., 2.5 SD below/above the sample mean). This resulted 

in a total of 11 participants out of 135 being removed (<9%) for one or more tasks. In most cases, 

this reflected at or below chance performance in one task. Removing this data did not impact the 

overall pattern of our results but greatly reduced the standard error of our estimates and the 

normality of the data distribution. For all tasks except the Attentional Blink where accuracy was 

the primary dependent variable, only accurate trials were included in the response time (RT) 

analysis. This resulted in varying sample size for each of the tasks.  

Dot Probe Task. RTs for each of the four conditions (NonsexualNonsexual/Nonsexual, 

SexualSexual/Sexual, NonsexualSexual/Nonsexual, SexualSexual/Nonsexual) were used to calculate four indices 

used in subsequent analyses: Attentional Bias (DP:AB), Orienting (DP:O), Disengaging (DP:D), 

and Sex Activating (DP:SA). The Attentional Bias Index captures both orienting toward and 

disengaging from sexual images. It is calculated taking RTs for NonsexualSexual/Nonsexual trials minus 

SexualSexual/Nonsexual trials. Positive values mean that RTs on trials in which the dot appears at the 

location of the sexual image of a Sexual/Nonsexual pairing are faster than in trials in which the 

dot appears at the location of the Nonsexual image of a Sexual/Nonsexual pairing. The Orienting 

Index is calculated by taking the RTs for NonsexualNonsexual/Nonsexual trials minus 

SexualSexual/Nonsexual trials. Positive values mean that RTs in trials in which the dot appears at the 

location of a sexual image were faster than RTs on trials in which the dot appears at the location 

of a nonsexual image. In contrast, the Disengaging Index is calculated by taking the RTs for 

NonsexualSexual/Nonsexual trials minus NonsexualNonsexual/Nonsexual trials. Positive values mean that RTs 

for dots appearing at the location of a nonsexual image in Nonsexual/Nonsexual pairings were 

faster than dots appearing at the location of nonsexual images in Sexual/Nonsexual pairings. Sex 
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Activating Index is based on the RT difference NonsexualNonsexual/Nonsexual trials minus 

SexualSexual/Sexual trials. Positive values indicate that the response times are faster after dots 

replacing sexual images in Sexual/Sexual pairings than after dots replacing nonsexual images in 

Nonsexual/Nonsexual pairings, suggestive of a general facilitation effect of sexual images. 

Lines Orientation/Image Categorization (LO/IC). RTs for each of the conditions were 

used to calculate two indices. The Line Orientation Index was calculated using RTs from the line-

orientation task (SexualLine-orientation - NonsexualLine-orientation). A Line Orientation Index above zero 

(i.e., a positive value) indicates that sexual images prolonged the reaction times by distracting 

attention from the line-orientation task demand. The Image Categorization Index was calculated 

using RTs from the image categorization task (SexualImage categorization – NonsexualImage categorization). 

An Image Categorization Index below zero (i.e., a negative value) indicates that sexual images are 

categorized faster than nonsexual images.  

Emotional Stroop. Pre-conscious and post-conscious emotional Stroop indices were 

calculated in the same way. RTs for nonsexual words were subtracted from RTs for sexual words 

resulting in two indices: Pre-conscious Index and Post-conscious Index. Positive scores are 

indicative of slower response times with sexual words as distractors. 

Attentional Blink. Mean accuracy for the rotated target image was calculated for both lag 

2 and lag 8 for sexual and nonsexual distractor images separately. A score of 0.5 would mean the 

participant was accurate 50% of the time. The attentional blink is calculated as the difference 

between target accuracy at lag 8 and lag 2, where a larger positive score is indicative of greater 

distraction by the distractor image. Thus, the index of attentional bias towards sexual content 

would be the difference between the attentional blink indices for the sexual and nonsexual 

distractors.  
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Behavioural Motivation Task. To capture behavioural motivation across each of the 8 

blocks of trials, we summed the maximum number of key presses for each stimulus category within 

each block. This resulted in four total scores: intact female images, intact male images, scrambled 

female images, scrambled male images. To capture overall sexual motivation to view sexual 

images, we summed the intact female and male image scores. Doing so allowed us to include all 

participants, regardless of their self-reported sexual attraction. There was significant positive skew 

for all of the categories of stimuli in the behavioural motivation task. To correct this, we applied a 

logarithmic transformation. Analyses are reported based on log transformed data. Higher scores 

are indicative of greater motivation to view sexual images. 

Results 

Attention to Sexual Cues 

Dot Probe (DP). Men and women did not differ significantly in their RTs for any of the 

four attentional indices (all ts < 0.85, ps > .40; see Table 2.1 for descriptive statistics). One-way t-

tests comparing each of the RT indices to zero revealed that the Attentional Bias Index was not 

significantly different from zero, t(128) = 1.59, p = .11. The Orienting Index did not differ 

significantly from zero, t(128) = -0.64, p = .52. The Disengaging Index did not differ significantly 

from zero, t(128) = 1.66, p = .10. The Sex Activating Index differed significantly from zero, t(128) 

= -4.23, p < .001, indicating that sexual images facilitated responding. 

Line Orientation (LO)/Image Categorization (IC). Men and women did not differ 

significantly in their RTs indices for the line orientation task or image categorization task (all ts < 

1.54, ps > .13; see Table 2.1 for descriptive statistics). One-way t-tests comparing RT indices to 

zero revealed that, when the task required participants to identify the orientation of the lines 

flanking either a sexual or nonsexual image, sexual images produced significantly slower RTs, 
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t(133) = 5.65, p <.001. In contrast, when the task was to categorize the type of image as sexual 

versus nonsexual, sexual images produced significantly faster response times compared to 

nonsexual images, t(133) = -6.66, p < .001. 

Emotional Stroop (ES). Men and women did not differ significantly in their RTs indices 

for the pre- or post-conscious versions of the Emotional Stroop task (all ps > .27, ds < 0.22); see 

Table 2.1 for descriptive statistics). In the pre-conscious (i.e., masked) version of the task, the 

difference in RTs between sexual and nonsexual words did not significantly differ from zero, 

t(134) = -0.55, p = .59. For the post-conscious (i.e., non-masked) version, identifying the colour 

of sexual words produced significantly slower RTs compared to identifying the colour of 

nonsexual words, t(134) = 4.71, p < .001.  

Attentional Blink (AB). Using mean accuracy difference between the two lags as the 

dependent variable, a 2 (image: sexual, nonsexual) x 2 (participant gender: woman, man) mixed-

model ANOVA was conducted. The 2-way interaction was not significant, F(1, 124) = 0.13, p = 

.72. There was no main effect of gender on accuracy, F(1, 124) = 0.56, p = .46. There was a 

significant main effect of stimulus on accuracy, F(1, 124) = 175.65, p < .001, such that there was 

a significant drop in accuracy in the sexual condition (M = .22, SD = .12), compared to the 

nonsexual condition, (M = .02, SD = .08) consistent with sexual, but not nonsexual, pictures 

producing an attentional blink.  

Relationship among the Attentional Tasks 

 Relationships between the various tasks were examined using Pearson r correlations (see 

Table 2.2). After controlling for multiple comparisons using Bonferroni correction (p = .005 for 

10 comparisons of the attentional biases), attentional bias indices from different tasks were not 

significantly related.  
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Behavioural Motivation to view Sexual images 

Log transformed values for the sum of the total number of key presses across the 8 blocks 

for each image type (female, male, female scrambled, and male scrambled) were subjected to a 2 

(image sex: female, male) X 2 (image type: intact, scrambled) X 2 (participant gender: man, 

woman) ANOVA. There was a significant 3-way interaction, F(1, 132) = 59.41, p < .001, which 

was followed using a series of mixed-model t-tests.  Men had significantly more key presses to 

reveal intact female images compared to intact male images, t(132) = 15.76, p < .001, d = 1.78, 

whereas women had significant more key presses to reveal intact male images compared to intact 

female images, t(132) = 3.77, p < .001, d = 0.39. Men had significantly more key presses to reveal 

intact female images compared to scrambled female images, t(132) = 14.32, p < .001, d = 1.91, 

but no difference in the number of key presses to reveal intact male images and male scrambled 

images, t(132) = 0.42, p = .67, d = 0.07. Women had significantly more key presses to reveal intact 

male images compared to scrambled male images, t(132) = 2.87, p < .001, d = 0.29, but no 

difference in the number of key presses to reveal intact female images and female scrambled 

images, t(132) = 0.06, p = .95, d = 0.007. Men and women did not differ in the number of key 

presses to reveal female scrambled and male scrambled images (all ts < 1.02, all ps > .31, all ds < 

0.31). To examine gender differences in total behavioural motivation to view sexual images we 

summed the total max key presses for intact female and male images. Men had significantly more 

keypresses to reveal sexual images compared to women, t(132) = 6.66, p < .001, d = 1.19. Figure 

2.4 shows the log transformed key press values for men and women for each of the image 

categories.  

The Effect of Sexual Motivation on Attentional Biases 
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There was a significant gender difference in sexual desire assessed using the SDI, t(133) = 

-2.49, p = .01, d = 0.48, such that men reported greater trait sexual desire (M = 69.35; SD = 17.44) 

than did women (M = 61.42; SD = 15.65). There was no difference in sexual motivation assessed 

using the two SES scales, t(133) = 1.22, p = .23, d = 0.21, such that men (M = 2.83; SD = 0.38) 

and women (M = 2.91; SD = 0.37) reported similar sexual excitation. The correlations between the 

sexual motivation variables are presented in Table 2.2. After controlling for multiple comparisons 

using a Bonferroni correction (p = .016 for 3 comparisons of the sexual motivation variables), trait 

sexual desire was positively related to behavioural sexual motivation and sexual excitation in 

women, and trait sexual desire and sexual excitation were significantly positively related in men. 

A series of multiple linear regressions were used to examine if gender, and behavioural sexual 

motivation, trait sexual desire, and sexual excitation would predict the various significant 

attentional biases to sexual cues.  

Dot Probe. Multiple regression was conducted to examine whether gender and measures 

of sexual motivation would predict the strength of the Sex Activating Index. All of the independent 

variables (gender, behavioural motivation, trait sexual desire, and state sexual excitation) were 

entered simultaneously into the model because we did not have any a priori predictions about 

which variables would be more strongly related to attentional biases. Gender was dummy coded, 

with women (0) and men (1). As a set of variables they did not significantly predict the Sex 

Activating Index, (see table 2.3 for descriptive statistics). When controlling for all other variables, 

none of the variables independently predicted the strength of the Sex Activating Index.  

Line orientation task: As a set, these variables did not significantly predict the Image 

Categorization Index (see table 2.3 for descriptive statistics). When controlling for all other 

variables, none of the variables independently predicted the strength of the Image Categorization 
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Index. As a set, these variables did not significantly predict the Line Orientation Index (see table 

3 for descriptive statistics). When controlling for all other variables, gender significantly predicted 

the strength of the Line Orientation Index at p < .05. Being a man was associated with a .036 unit 

decrease in the Line Orientation Index. Of note, although significant this effect is small. 

Stroop (post-conscious). As a set, these variables did not significantly predict the Post-

conscious Index (see table 2.3 for descriptive statistics). When controlling for all other variables, 

none of the variables independently predicted the strength of the Sex Activating Index at p < .05. 

Attentional Blink: The same set of variables did not significantly predict the Attentional 

Blink Index (see table 2.3 for descriptive statistics). When controlling for all other variables, none 

of the variables independently predicted the strength of the Attentional Blink Index.  

Discussion 

The purpose of the current study was to examine whether sexual cues elicit attentional 

biases in men and women, to explore the relationships among these biases, and assess the role of 

sexual motivation on attention. In general, sexual content—images and words—elicited the 

expected attentional bias effects; however, the direction of the effect was task dependent. 

Consistent with facilitative effects, attention is quickly captured by sexual stimuli resulting in 

faster response times (Image Categorization Index; Dot-Probe Sex Activating Index). We also saw 

evidence of difficulty disengaging attention, such that sexual stimuli captured attention and 

impaired attentional flexibility to attend to other stimuli (Emotional Stroop Post-conscious Index, 

Line Orientation Index, Attentional Blink Index). In general, we did not detect significant gender 

effects for our tasks, with the exception of the line orientation index where we saw a small effect 

using regression, such that men responded more quickly than women. As such, it seems reasonable 

to conclude that sexual cues evoke similar attentional demands for women and men. We did not 
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observe significant relationships between the strength of attentional biases elicited by the different 

tasks within participants, suggesting that the tasks capture different mechanisms of attention. 

Strength of sexual motivation did not predict the magnitude of attentional biases elicited by sexual 

cues. 

We used four different tasks to assess pre- and post-conscious attentional processing of 

sexual and nonsexual cues in women and men. With the exception of the pre-conscious emotional 

Stroop task, we observed significant attentional biases across all post-conscious tasks. This 

observation is important because it suggests that sexual cues capture attention and that these effects 

are not simply an artifact of a specific paradigm. Further, through using varied presentation times 

(i.e., 100-500ms), we were also able to demonstrate that the attentional bias to sexual stimuli is 

not limited to certain stages of information processing, but rather it is a robust effect that pervades 

multiple levels of processing capturing orienting, engagement, and disengagement. As such, there 

is sufficient evidence to draw the general conclusion that overtly presented sexual stimuli elicit 

selective attentional priority over nonsexual stimuli, and in doing so, command attentional 

resources.  

Looking across tasks, we saw that sexual cues produce attention-enhancing benefits, such 

that they facilitate response times due to attention being oriented towards or captured by the sexual 

stimulus (e.g., Image Categorization Index; Dot-Probe Sex Activating Index). Slower response 

times were observed in tasks assesses filtering capacity, suggestive of difficulty disengaging 

attention or filtering out task irrelevant sexual information (e.g., Emotional Stroop Post-conscious 

Index, Line Orientation Index). Finally, we saw evidence that attentional resources can remain 

occupied, even in the absence of the sexual stimulus, resulting in less attentional capacity to 

process new information that arrives in quick succession (Attentional Blink). Similar to Kagerer et 
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al (2014), the attentional bias indices from the different tasks were not significantly related. This 

is somewhat surprising given that one might expect a stable individual response pattern that is 

indicative of a trait-like attentional bias factor. Instead, the absence of strong relationships among 

the various tasks could reflect that these tasks are capturing different, and perhaps even unrelated, 

mechanisms of attention. Within the emotion literature, the absence of relationships between 

different attentional bias tasks has also been observed (Gotlib et al., 2004; Mogg, Bradley, Dixon, 

Fisher, Twelftree, & McWilliams, 2000) supporting the interpretation that each task is capturing a 

different, unrelated, attentional process.  

Similar to three previous studies, we found similar attentional bias effects for women and 

men (Kagerer et al. 2014; Most et al. 2007; Prause et al. 2008). Taken together, these findings 

suggest that the attentional systems of men and women may have evolved in similar ways in order 

to rapidly detect sexual cues and elicit a sexual response (Dawson & Chivers, 2016). Current 

cognitive-motivational models of sexual interest and arousal propose different stages of attentional 

processing, as well as excitatory and inhibitory feedback loops that result in the proliferation or 

diminution of a sexual response (Dewitte, 2016; Janssen et al., 2000). The early or reflexive 

attentional processes examined in the current study are, according to models of arousal, most likely 

related to the initiation of a sexual response. The current findings suggest that sexual cues may 

activate the sexual response system of men and women similarly through attentional orienting and 

difficulty disengaging. The absence of gender effects in attentional biases suggests that there must 

be additional attentional processes (e.g., implicit and explicit associations, visual attention 

processes) that regulate sexual arousal to produce gender effects commonly observed in the 

literature. Although sexual arousal was not assessed in the current study, there is evidence 

supporting gender effects in implicit (e.g., Snowden & Gray, 2013; cf. Dewitte, 2016) and explicit 
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processing of sexual cues (e.g., Dewitte, 2016), as well as visual processing of preferred and 

nonpreferred sexual cues (e.g., Dawson & Chivers, 2016; Dawson & Chivers, 2018; Lykins, 

Meana, & Strauss, 2008; Rupp & Wallen, 2009). As such, it is possible that these processes reflect 

the attentional mechanisms responsible for gendered arousal patterns. Future research is needed to 

examine the effects of attentional processing at multiple levels (pre- and post-conscious, initial 

and controlled) on sexual interest and arousal directly, in order to explain mechanisms underlying 

gender effects observed in the literature.  

 In addition to examining how sexually-relevant stimuli capture attention, we also sought 

to examine how the salience of the sexual stimuli, as impacted by a person’s level of sexual 

motivation (i.e., top-down influences), influence the attentional resources deployed when 

processing sexually-relevant cues. That is, for individuals higher in sexual motivation, do we see 

greater magnitudes of attentional biases because the sexual stimuli are more salient? In the current 

study we used multiple measures of sexual motivation, observing positive relationships among 

trait sexual desire and behavioural sexual motivation and sexual excitation in women, and among 

trait sexual desire and sexual excitation in men. In general, sexual motivation was not predictive 

of the strength of attentional biases elicited by sexual cues, contrary to predictions from the 

cognitive-motivational model of sexual response. This replicates previous research which has also 

failed to detect a relationship between trait measures of sexual desire and attentional biases 

(Kagerer et al., 2014), but does not replicate the finding of Prause et al. (2008) who observed a 

negative relationship between sexual desire and response times.  

Kagerer et al. (2014) did, however, observe small positive relationships between a different 

component of sexual motivation—sexual sensation-seeking—and attentional capture (Dot Probe: 

Orienting and Sex Activating Indices, and Line Orientation Image Categorization Index) and 
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difficulty disengaging attention (Dot Probe: Attentional Bias). Thus, it is possible that attention to 

sexual cues is influenced by state/trait level sexual motivation, but these effects are most likely 

small and hard to detect in our nonclinical sample with little variance in the individual difference 

state/trait sexual motivation. It is also possible that the relatively short stimulus duration (100-

500ms) was insufficient in allowing for the conscious elaboration of sexual cues, thereby 

preventing a significant relationship from being detected. Longer stimulus durations (e.g., 1250 

ms) would allow for top-down influences (e.g., sexual motivation) to impact elaborative 

processing of sexual cues (Dewitte, 2016). Future studies should examine the relationship between 

sexual motivation and attentional biases that are present at different stimulus durations. 

Within the emotion literature, the effect of emotional state on attentional biases to emotion-

congruent information is strongest in psychopathology samples, with mixed findings for 

nonclinical samples (reviewed in Yiend, 2010). It is possible that we did not detect significant 

relationships between the strength of attentional biases and sexual motivation, because our sample 

did not exhibit significantly high or low levels of sexual motivation. Using the dot-probe, Brauer 

et al., (2012) did not observe differences in post-conscious attentional biases among women with 

HSDD and healthy controls. Although we were unable to replicate their pre-conscious attentional 

bias, Bloemers et al. (2013) and Poels et al. (2013) were able to manipulate the strength of the 

attentional bias by altering sexual motivation via testosterone and PDE-5 inhibitors. Given these 

discrepant findings, much more research is needed to examine whether or not attentional biases to 

sexual cues can reliably distinguish sexually-functional and dysfunctional samples and elucidate 

the role (if any) of sexual motivation on the strength of attentional biases.  

Limitations 
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Although there are a number of strengths to the current study, there are a few 

methodological weaknesses that may have impacted the current results. We chose to use tasks that 

had been previously used to examine attentional biases to sexual cues. In doing so, we attempted 

to replicate their methodologies while addressing the general limitation of having inappropriate 

control stimuli (Brauer et al., 2012; Prause et al., 2008; Most et al., 2007). With respect to the 

absence of significant effects for the dot-probe task, we recognize that our task could have been 

strengthened by only including preferred sexual stimuli. This would have addressed the limitation 

that perhaps orienting and disengaging attentional biases were not detected because of the varied 

sexual stimuli; however, we were able to detect a sex activating bias in this task, suggesting that 

the stimuli were perceived as more sexual relative to the nonsexual stimuli.  Varying the 

presentation time of the stimuli (e.g., 250 ms, 500 ms, 1000 ms) could also be used in future studies 

to examine different attentional mechanisms. Shorter presentation times would enable an 

examination of inhibition of return. The inhibition of return refers to an orientation mechanism 

that briefly enhances target detection within a short window (100-300 ms), but then impairs target 

detection (500-3000 ms) (Posner, Rafal, Choate, & Vaughan, 1985). In contrast, longer 

presentation times would allow for an examination of more explicit attentional processing, which 

may be impacted by sexual motivation (see Dewitte, 2016). Using an exogenous cuing task, 

Dewitte (2016) demonstrated faster attentional engagement for men than women at the longest 

presentation length (i.e., 1250 ms), supporting our interpretation that later stage attentional 

processing of sexual cues may differ in men and women contributing to gendered patterns of sexual 

interest and arousal.  

Future research should more fully examine the effect of state and trait variables on 

attentional processing of sexual cues. Although we used validated measures of trait sexual 
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motivation, we did not assess or manipulate state sexual motivation directly in the current study. 

Manipulating affective state through priming may yield important information about how sexual 

cues are processed when in a highly motivated/aroused state. Presumably, being in an aroused state 

would lead to a prioritization of attention towards sexual stimuli, which may also lead to a 

magnification of the attentional biases elicited in the current study. Consistent with this, there is 

evidence that emotion facilitates the speed with which emotionally congruent information is 

processed, as well as the likelihood that it will be processed (Öhman, Flykt, & Esteves, 2001; 

Vuilleumier & Schwartz, 2001). Most of our attentional bias tasks were speeded (both in the 

presentation of the stimuli and in the required response), therefore it is also possible that the use 

of non-speeded tasks may be more strongly related to individual differences, such as sexual 

motivation. 

We used a behavioural motivation task to examine motivation to view sexual images 

(Driscoll et al., 2018; Ferry et al., 2012; Hahn, Fisher, DeBruine, & Jones, 2016). This task has 

shown sensitivity, capable of detecting shifts in motivation as a function of changes in reward 

salience (Driscoll et al., 2018; Ferry et al., 2012). Our task, however, used a progressive-ratio 

schedule that has been criticized for confounding effort, time discounting, and reward magnitude 

or satiety (Arnold & Roberts, 1997). As such, although we intended to assess sexual motivation, 

our measure may have been capturing other processes. One way to have greater confidence that 

responses on the behavioural motivation task reflect sexual motivation, would be to include a 

single-target baseline condition as a comparison to establish that the responses in the concurrent-

target task are elevated relative to this baseline (Glover, Roane, Kady, & Grow, 2008). 

Additionally, we could compare responses using our task to those obtained using a fixed-ratio 

schedule that is yoked to the break-point (i.e., maximum key press to preferred stimuli from the 
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progressive-ratio task). This manipulation would determine whether greater response to preferred 

sexual stimuli would be elicited even under conditions of high fixed-ratio schedule, compared with 

nonpreferred stimuli presented under a low fixed-ratio schedule.  

In sum, the results of the current study support the first part of the cognitive-motivational 

models of sexual response, such that we consistently observed evidence that attention is captured 

by sexual cues, and that this occurs similarly in women and men. Interestingly, sex-relevant 

attentional biases do not appear to reflect a trait that is consistent within individuals. Contrary to 

the model, sexual motivation did not influence the strength of attentional biases elicited by sexual 

cues. This suggests that motivation may need to be contextually-dependent in order to influence 

the salience of the stimuli (e.g., attention to sex-relevant cues would be magnified when in a 

sexually-motivated/aroused state), or under circumstances that permit conscious elaboration of the 

stimuli. Future research should also include measures of self-reported arousal and genital response 

in order to examine the effect of attentional mechanisms on initiation and regulation of sexual 

responding. 
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Table 2.1  

Descriptive information for each of the attentional bias tasks (in ms). 

Task/Index Women  
M (SD) 

Men  
M (SD) 

All 
M (SD) 

d 

Dot Probe:  n = 95 n = 34 n = 129  
Attentional Bias 3.80 (27.86) 3.00 (20.73) 3.60 (25.98) 0.14 

Orienting -1.80 (44.34) -4.30 (36.77) -2.40 (42.18) 0.06 
Disengaging 5.60 (42.44) 7.40 (38.98) 6.00 (41.25) 0.15 

Sex Activating -13.80 (41.29) -21.0 (43.76) -15.6 (41.77) 0.37 
Line Orientation: n = 98 n = 36 n = 134  

Line Orientation 39.71 (73.04) 18.83 (58.49) 34.10 (69.84) 0.49 
Image Categorization -40.31 (84.52) -59.50 (60.35) -45.47 (79.01) 0.58 

Emotional Stroop: n = 101 n = 34 n = 135  
Post-conscious (No Masks) 25.49 (56.84) 13.31 (50.31) 22.42 (55.34) 0.41 

Pre-conscious (Masks) 0.49 (61.48) -12.91 (60.37) -2.88 (61.26) 0.05 
Attentional Blink 
(accuracy): 

n = 91 n = 35 n = 126  

Lag 2 Sexual .67 (.11) .68 (.12) .67 (.12) na 
Lag 2 Nonsexual .87 (.11) .88 (.07) .87 (.10) na 

Lag 8 Sexual .88 (.08) .91 (.07) .89 (.08) na 
Lag 8 Nonsexual .88 (.08) .91 (.07) .89 (.08) na 

Index Lag 8 minus 2 (Sexual) .20 (.13) .21 (.12) .22 (.12) 1.83 
 

Note. Bolded values represent statistically significant attentional biases. NA indicates not 

applicable. 
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Table 2.2  

Correlations between the task indices 

 DP: 
SA 

LOT: 
IC 

LOT: 
LO 

Stroop: 
NM 

AB 
Index 

Behavioural 
Sexual 
Motivation 

Trait 
Sexual 
Desire 

Sexual 
Excitation 

DP: SA - -.077 .112 -.094 -.058 -.095 -.097 -.030 

LOT: IC .179 - .109 .23 .026 -.100 .105 -.072 

LOT: LO -
.038 

.109 - .045 .035 -.012 -.024 -.191 

Stroop: NM .194 .209 -.001 - -.034 .177 .253 .226 
AB Index .116 .118 .105 -.080 - -.001 .020 .064 
Behavioural Sexual 
Motivation 

.03 -.101 .057 .100 .247 - .32** .21 

Trait Sexual Desire .18 -.181 .135 -.010 -.077 -.036 - .53*** 
Sexual Excitation .03 -.36 .105 -.281 .094 .18 .48** - 

 

Note. Women (n = 101) are above the diagonal, men (n = 34) are below the diagonal. DP = dot-

probe; LOT = line orientation task; NM = no masks; AB = attentional blink. *** <.001 ** <.01 
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Table 2.3 

Multiple linear regression statistics 

 DP:SA LOT:IC LOT:LO S:NM AB Index 
Overall 
Model 

F(4, 120) = 
0.265, p = .90, 
R2 = .009. 

F(4, 125) = 
1.63, p = .17, 
R2 = .019 

F(4, 125) = 
1.77, p = .14, 
R2 = .023 

F(4, 126) = 
2.35, p = .06, 
R2 = .04 

F(4, 117) = 
1.27, p = .28, 
R2 = .009 

Individual 
Predictors 

 

Gender B = -.005, 
t(120) = -0.51, 
p = .61 

B = -.018, 
t(125) = -0.95, 
p = .35 

B = -.036, 
t(125) = -2.11, 
p = .04 

B = -.026, 
t(126) = -1.99, 
p = .05 

B = .003, 
t(117) = 0.11, 
p = .92 

Behavioural 
Sexual 
Motivation 

B = -.007, 
t(120) = -0.46, 
p = .65 

B = -.030, 
t(125) = -1.07, 
p = .29 

B = .013, 
t(125) = -0.57, 
p = .57 

B = .033, 
t(126) = 1.80, 
p = .07 

B = .049, 
t(117) = 1.18, 
p = .24 

Trait Sexual 
Desire 

B = -.001, 
t(120) = 0.17, 
p = .87 

B = .001, 
t(125) = 1.45, 
p = .15 

B = .001, 
t(125) = 0.89, 
p = .38 

B = .001, 
t(126) = 1.87, 
p = .06 

B = -.001, 
t(117) = -0.70, 
p = .48 

Sexual 
Excitation 

B = .002, 
t(120) = 0.14, 
p = .89 

B = -.038, 
t(125) = -1.76, 
p = .08 

B = -.038, 
t(125) = -1.98, 
p = .05 

B = -.005, 
t(126) = -0.37, 
p = .71 

B = .057, 
t(117) = 1.62, 
p = .11 
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Figure 2.1 Schematic of a dot-probe trial. 
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Figure 2.2 Schematic of Line Orientation (right) and Image Categorization (left) trials. 



 72 
 

 

 

 

 

 

 

 

 

 

Figure 2.3 Schematic of part of a trial (7 of 17 images) with the target lag 2.  
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Figure 2.4 Number of key presses to reveal each image type. Values represent log transformed 
data. Error bars represent 95% CI.  
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CHAPTER THREE 
 

Gender-specificity of Initial and Controlled Visual Attention to Sexual Stimuli in 

Androphilic Women and Gynephilic Men 

 
Abstract 

 
Research across groups and methods consistently finds a gender difference in patterns of 

specificity of genital response; however, empirically supported mechanisms to explain this 

difference are lacking. The information-processing model of sexual arousal posits that automatic 

and controlled cognitive processes are requisite for the generation of sexual responses. Androphilic 

women’s gender-nonspecific response patterns may be the result of sexually-relevant cues that are 

common to both preferred and nonpreferred genders capturing attention and initiating an automatic 

sexual response, whereas men’s attentional system may be biased towards the detection and 

response to sexually-preferred cues only. In the present study, we used eye tracking to assess visual 

attention to sexually-preferred and nonpreferred cues in a sample of androphilic women and 

gynephilic men. Results support predictions from the information-processing model regarding 

gendered processing of sexual stimuli in men and women. Men’s initial attention patterns were 

gender-specific, whereas women’s were nonspecific. In contrast, both men and women exhibited 

gender-specific patterns of controlled attention, although this effect was stronger among men. 

Finally, measures of attention and self-reported attraction were positively related in both men and 

women. These findings are discussed in the context of the information-processing model and 

evolutionary mechanisms that may have evolved to promote gendered attentional systems. 
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Introduction 

Sexual response is an emotional state emerging from interactions among physiological 

responses (e.g., genital vasocongestion), cognitive processing of sexual cues (e.g., attention), and 

affective responses (Bancroft, 2003; de Jong, 2009). Gender differences in the stimulus cues that 

elicit sexual response are well established. Men’s genital and self-reported sexual responses are 

category-specific, readily distinguishing between preferred and nonpreferred sexual stimuli, 

thereby exhibiting a bias towards cues or features that correspond with their stated sexual 

attractions (Blanchard, Klassen, Dickey, Kuban, & Blak, 2001; Chivers, Rieger, Latty, & Bailey, 

2004; Chivers, Seto, & Blanchard, 2007; Freund & Blanchard, 1989; Freund & Watson, 1991; 

Huberman & Chivers, 2015; Rieger, Chivers, & Bailey, 2005; Seto, Lalumière, & Blanchard, 

2000; Tollison, Adams, & Tollison, 1979). In contrast, androphilic (i.e., sexually attracted to men) 

women’s genital response patterns, and sometimes self-reported arousal patterns, are nonspecific 

because they typically do not distinguish between preferred and nonpreferred sexual stimuli and 

therefore show no bias towards stimulus cues or features consistent with their stated sexual 

attractions (i.e., category-nonspecific) (Chivers & Bailey 2005; Chivers et al., 2004; 2007; Chivers 

& Timmers 2012; Huberman & Chivers, 2015; Peterson et al., 2010; Steinman, Wincze, Sakheim, 

& Mavissakalian, 1981; Suschinsky, Lalumière, & Chivers, 2009; Wincze & Qualls; 1984).  

Empirically supported mechanisms to explain the observed gender difference in the 

specificity of genital sexual responses are currently lacking. The information-processing model 

(IPM) of sexual response posits that attention to sexual cues initiates sexual responding (Janssen, 

Everaerd, Spiering, & Janssen, 2000), thus patterns of activation and attention may differ between 

men and women and may contribute to the differences observed in genital response to sexual 

stimuli. According to the IPM, two cognitive processes are involved when generating a sexual 
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response. Automatic processing of sexual stimuli involves the pre-attentive, unconscious detection 

of sexually-relevant features. These features, if matched with representations of sexual stimuli in 

a person’s implicit memory, will activate a genital response (Janssen et al, 2000; Ponseti & 

Bosinksi, 2010; Snowden & Gray, 2013; Spiering, Everaerd, & Janssen, 2003). Controlled 

attentional processing involves the integration of automatic processes, conscious awareness, 

memory, and the corresponding sexual response. As the sexual response develops, sexual aspects 

of the stimulus capture focal attention and activate contents in a person’s explicit memory, 

allowing the sexual meanings inherent in the stimuli to be elaborated. This elaboration facilitates 

sexual responding, including the conscious awareness of sexual arousal. Studies manipulating the 

degree of absorption or elaboration in sexual stimuli have found that increased absorption leads to 

the magnification of sexual response (Cerny, 1978; Heiman & Rowland, 1983; Laan, Everaerd, 

van Aanhold, & Rebel, 1993; Sheen & Koukounas, 2009), whereas the inhibition of elaborative 

processing of sexual cues via distraction weakens sexual responding (Beck & Baldwin, 1994; 

Cerny, 1978; de Jong, 2009; Dekker, Everaerd, & Verhelst, 1985; Lalumière & Earls, 1992; Laws 

& Rubin, 1969).  

 An IPM-derived hypothesis for the gender difference in specificity of genital sexual 

response might predict that androphilic women’s gender-nonspecific pattern is the result of 

sexually-relevant cues present in both preferred and nonpreferred sexual targets (e.g., genitals, 

chest/breasts, body shape) capturing attention and initiating a sexual response. In contrast, the IPM 

would predict that men’s attentional system is biased towards the detection and elaboration of 

sexually-preferred cues only (e.g., cues present in female targets—breasts, vulva). Recently, 

Huberman, Maracle, and Chivers (2015) found initial support for this hypothesis. They observed 

that self-reported attention to sexual cues was a significant mediator of gender-specific (i.e., 
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greater arousal to one’s preferred gender) genital and self-reported sexual arousal in men, but not 

women. Although supportive of the IPM, self-report measures of attention do not provide 

sufficiently detailed data to explore the relationship between automatic and conscious attentional 

processes and sexual responding as proposed by the IPM. 

Measures of Attention  

Eye tracking is a direct way to assess stimulus processing through the acquisition of 

detailed data on visual fixations—the length of time during which the eye does not move, and 

information is acquired and processed (Henderson & Hollingworth, 1999). Fixations, then, are a 

direct measure of visual attention and can be used to assess visual processing of complex stimuli. 

Moreover, eye tracking can identify which aspects or regions of stimuli initially capture attention 

(Calvo & Lang, 2004). Relevant to the IPM, eye tracking can provide data regarding the time 

course of visual attention, so it is possible to examine both initial attention (i.e., covert automatic 

allocation of attentional resources) and controlled attention (i.e., overt orienting of gaze and gaze 

duration) (Hoffman, 1998).  

Controlled shifts in gaze are preceded by initial shifts in attention allocation (Henderson, 

1992; Hoffman, 1998). There are two main indices of initial attentional processing using eye 

tracking. The first involves recording the time to first fixation, or the length of time (in seconds) 

for an overt or conscious shift in visual attention to a particular stimulus region after the covert or 

automatic shift in attention is elicited. Validation of time to first fixation as a measure of initial 

attentional engagement with emotional or evolutionarily relevant information is demonstrated in 

studies where people take significantly less time to fixate on emotional faces (e.g., happy, sad, 

threatening) than faces with a neutral expression (Calvo & Lang, 2004; Mogg, Garner, & Bradley, 

2007; Mogg, Millar, & Bradley, 2000), as well as significantly less time to fixate on fearful or 
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threatening stimuli compared to non-threatening stimuli (Gerdes, Pauli, & Alpers, 2009; Rinck & 

Becker, 2006). The second index of initial attention involves examining the number of first 

fixations landing on a region of interest. Again, the prediction is that regions that capture attention 

and motivate overt shifts in attention will do so at a greater frequency than regions that do not 

capture attention (Bradley, Mogg, & Millar, 2000; Calvo & Lang, 2004; Fromberger et al., 2012; 

Gerdes et al., 2009; Mogg et al., 2000; 2007; Nummenmaa, Hyönä, & Calvo, 2006; Rinck & 

Becker, 2006). Similar to studies assessing time to first fixation, emotional faces or threatening 

stimuli yield significantly higher probabilities or frequencies of first fixations than do neutral faces 

or nonthreatening stimuli (Bradley et al., 2000; Calvo & Lang, 2004; Mogg et al., 2000; 2007; 

Rinck & Becker, 2006). 

Indices of consciously controlled attentional processes include total fixation duration (total 

amount of time spent looking at a particular region) and total fixation count (total number of 

fixations to a particular region) (Hermans, Vansteenwegen, & Eelen, 1999; Rohner, 2002). These 

measures have been used in affective neuroscience to detect consciously controlled biases to faces 

differing in emotional valence. For example, affectively-valenced stimuli (e.g., happy, angry, sad, 

threatening) capture attention for significantly longer durations than do affectively-neutral stimuli 

(Bradley et al., 2000; Calvo & Lang, 2004; Hermans et al., 1999; Mogg et al., 2000; 2007; Rinck 

& Becker, 2006; Rohner, 2002).  

Assessing Attention to Sexual Cues 

Gender-specific sexual responding in men and gender-nonspecific responding in women 

may be associated with initial and controlled attentional biases to sexual cues (Fromberger et al., 

2012; Lykins, Meana, & Kambe, 2006; Lykins, Meana, & Strauss, 2008; Nummenmaa, Hietanen, 

Santtila, & Hyönä, 2012; Rupp & Wallen, 2007; Tsujimura et al., 2009). Using erotic images of 
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heterosexual couples as stimuli, gynephilic (i.e., sexually attracted to women) men show 

significantly more fixations and longer fixation durations to the female target, whereas for women, 

both the female and the male targets attract and sustain visual attention (Lykins et al., 2008; 

Nummenmaa et al., 2012; Rupp & Wallen, 2007). Though compelling, it is possible that the stimuli 

and paradigms used in the majority of eye-tracking studies have influenced the patterns of results 

observed (Lykins et al., 2008; Nummenmaa et al., 2012; Rupp & Wallen, 2007). Images of couples 

contain additional cues such as the setting or sexual acts that may attract and sustain attention 

independent of the persons depicted. Along these lines, Rupp and Wallen (2007) reported a gender 

difference in the degree to which contextual cues (e.g., background, clothing) attracted visual 

attention. They observed that these contextual cues attracted women’s attention significantly more 

than men’s. Although not examined in their study, Lykins et al. (2008) noted that women may 

have engaged in self-other comparisons during the presentation of images of couples, thus 

contributing to women’s attention on the female target in the image.  

To counter these types of limitations, a forced attention paradigm has been used to examine 

attentional biases to stimuli that differ in affective value. Rather than presenting one image with 

multiple targets and affective meanings, two distinct targets that differ in the variable of interest 

(e.g., emotion; Calvo & Lang, 2004) are presented simultaneously, allowing for biases in attention 

to be attributed to differences in the variable of interest. Using a free-viewing version of this task, 

Bradley, Costa, and Lang (2015) presented women and men with two images simultaneously (i.e., 

a neutral image and either an image of a nude male or a nude female). Consistent with studies 

using images of couples, men exhibited a gender-specific pattern of visual attention throughout 

the stimulus presentation, whereas women exhibited a gender-nonspecific pattern of visual 

attention.  
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Recently, Fromberger et al. (2012) used a modified version of the forced attention 

paradigm to examine initial and controlled attentional processes as they relate to sexual attractions. 

Fromberger et al. examined gynephilic men’s visual attention biases to preferred and nonpreferred 

sexual stimuli based on gender preferences. They found that men showed attentional biases 

towards images of adult women—their preferred sexual target. Consistent with predictions from 

the IPM, men were significantly more likely to first look at their sexually-preferred target (initial 

attentional processing), preferred targets captured their attention for significantly longer than 

sexually nonpreferred targets (controlled attentional processing), and men reported higher ratings 

of sexual attraction towards sexually-preferred targets. More recently, this research group has 

examined visual attention biases related to age preferences among men with teleiophilic (i.e., 

sexual attraction to adults) and pedophilic (i.e., sexual attraction to children) attractions. Similar 

to the findings documenting attentional biases towards stimuli based on gender preferences, they 

observed that both groups of men exhibited attentional biases towards the detection of stimuli that 

matched their sexual preference in terms of the age of the targets depicted (Fromberger et al., 2012; 

2013). The three Fromberger et al. studies described have only included men, so it is unknown 

whether women would show similar attentional biases, or nonspecific attention patterns when 

simultaneously presented with preferred and nonpreferred targets, similar to studies showing 

gender-nonspecific sexual responding in androphilic women.   

The Current Study 

 In the current study, we tested predictions from the IPM with respect to patterns of initial 

and controlled attention towards preferred and nonpreferred sexual targets in androphilic women 

and gynephilic men. In light of the findings from the few studies of visual attention to preferred 

and nonpreferred sexual stimuli, we predicted a gender difference in patterns of attention towards 



 81 
 

sexually-preferred and nonpreferred targets for both initial and controlled attention measures, such 

that men would exhibit an attentional bias towards their preferred target, whereas women would 

not. Of note, the gender difference examined in the current study is limited to the comparison of 

gynephilic men and androphilic women, and as such cannot be interpreted as a comprehensive 

gender difference that transcends sexual orientation. Specifically, we predicted that men would i) 

initially orient more quickly (time to first fixation) and ii) orient more often (number of first 

fixations) towards preferred sexual targets (i.e., female images). We also expected that iii) 

sexually-preferred targets would capture men’s attention for significantly longer (total fixation 

duration) and iv) more frequently (total fixation count) than nonpreferred targets. We expected 

gender-nonspecific patterns of initial and controlled attention in women, specifically predicting 

that women would v) orient similarly quickly to sexually-preferred and nonpreferred targets, and 

vi) similarly often towards sexually-preferred and nonpreferred targets. We also expected that vii) 

sexually-preferred and nonpreferred targets would capture women’s attention for similar amounts 

of time and viii) at similar frequencies. Given that attention can be captured and held for many 

reasons, we also examined patterns of self-reported attraction to the male and female targets in 

order to investigate correlates of attention. We expected gaze times and attraction ratings to be 

positively related for men and women.  

Materials and Methods 

Participants 

Participants were recruited using the Queen’s University introductory psychology Subject 

Pool. Individuals were eligible to participate in the study if they met the following criteria: were 

over 18 years of age, were able to read and write English fluently, had normal or corrected to 

normal vision, and had previously viewed sexually explicit media. A total of 53 women and 22 
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men were included in the study, all of whom indicated exclusive or predominant sexual attractions 

to the other gender. This gender difference in sample size is reflective of the gender-ratio of 

students enrolled in the course (i.e., 2:1 ratio in favor of women). Given the results of Chivers, 

Bouchard, and Timmers (2015) regarding patterns of genital response in exclusive versus 

predominantly androphilic women, we examined our data to see what effect (if any) the exclusivity 

of sexual attraction had on the gender difference in specificity of visual attention. Excluding the 

23 women reporting predominantly androphilic sexual attractions did not influence the pattern of 

results in the current study; therefore, these participants were included in the final sample. 

Approximately half of the participants had normal vision (n = 37), otherwise their vision was 

corrected with glasses or contact lenses (n = 38). Table 3.1 includes demographic information for 

the sample included in the analyses separated by gender. All participants received course credit 

for participating in the study. All procedures were approved by the General Research Ethics Board 

at Queen’s University.  

Experimental Stimuli  

 Stimuli were images of nude men and women in sexually provocative poses with clearly 

visible aroused genitals (e.g., erect penis or engorged vulva). The images were taken from freely 

accessible internet sites and are available from the authors by request. Henderson (2003) observed 

that low-level image features (e.g., luminance and complexity) have the potential to induce 

automatic attentional biases via bottom-up processing of these differences. To enable the semantic 

content of the stimuli (i.e., sexual relevance) to direct attention in a top-down rather than bottom-

up manner, all images were matched for size, brightness, contrast, and colour. To do so, we first 

removed the background from all of the images so that each sexual target (male or female) was 

isolated. Using Adobe Premiere software, luminance level was assessed and manually adjusted to 
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be consistent across images. A number of studies have shown positive correlations between 

compressed image file size and image file complexity, as well as positive correlations between 

these factors and the subjective judgment of picture complexity by participants (Boudo, Sarlo, & 

Palomba, 2002; Forsythe, Mulhern, & Sawey, 2008). Image complexity was determined by 

examining the compressed image file size in JPEG format and then all images were edited to be a 

similar file size by adjusting the height and width of each image. The height of all pictures was set 

to 400 pixels and the width of all pictures varied between 250 and 300 pixels.  

There were 40 trials in each experimental block and three experimental blocks in total. 

Blocks 1 and 2 contained novel image pairs. In order to examine potential effects of familiarity on 

patterns of visual attention the images in block 3 were images previously used in blocks 1 and 2 

in new pairings and new locations. Each trial involved two images presented simultaneously (one 

male target and one female target) in opposing corners of the screen (top left/bottom right or top 

right/bottom left), and the image location was balanced across trials, with the distance to each other 

and the center fixation held constant (see Figure 3.1). The picture pairings were matched with 

respect to their width and were equidistant from the center fixation point.  

Apparatus  

 Eye movements were measured using a Tobii T60 eye tracker in combination with the 

Tobii StudioTM 2.2 software. The Tobii T60 is a contact-free, remote sensor eye-tracker that 

measures bright and dark pupil tracking using an infrared camera. It has an automatic eye and head 

tracker built into a 17-inch monitor (resolution of 1280 X 1024 pixels); this tracker automatically 

compensates for small head movements, so it is unnecessary to immobilize the head using a chin 

rest. The Tobii StudioTM 2.2 software works with a spatial resolution of 0.2o of visual angle, a 
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temporal resolution of 60Hz, and a gaze position accuracy of 0.5o of visual angle. The system is 

compatible for use with most eyeglasses and contact lenses. 

Post-stimulus Sexual Attraction Ratings  

 Following the presentation of each image pair, participants were asked to rate how sexually 

attracted they were to the image of the man and to the image of the woman, separately, using a 7-

point scale ranging from 0 (not at all sexually attracted) to 3 (moderately sexually attracted) to 6 

(very sexually attracted). 

Questionnaire  

 Participants completed a questionnaire providing demographic information and their 

sexual history (see Table 1). Sexual attractions were assessed using the Kinsey scale (Kinsey, 

Pomeroy, & Martin, 1948; Kinsey, Pomeroy, Martin, & Gebhard, 1953). Other measures to assess 

sexual desire (Spector, Carey, & Steinberg, 1996), sexual attitudes (Fisher, White, Byrne, & 

Kelley, 1988), sexual inhibition/excitation (Graham, Sanders, & Milhausen, 2006; Janssen, Vorst, 

Finn, & Bancroft, 2002), sexual functioning (Rosen et al., 2000; Rosen, Riley, Wagner, Osterloh, 

Kirkpatrick, & Mishra, 1997), genital self-image (Herbenick & Reece, 2010; Herbenick, Schick, 

Reece, Sanders, & Fortenberry, 2013), body image (Cash & Szymanski, 1995), sexual disgust 

(Olatunji, Cisler, Deacon, Connolly, & Lohr, 2007) homophobic attitudes (Morrison & Morrison, 

2003), and anxiety (Spitzer, Kroenke, Williams, & Löwe, 2006) were administered, but these data 

are not examined in this paper. 

Procedure 

 Upon arriving to the laboratory, the experimental procedure and equipment were explained 

verbally, and participants provided written informed consent to participate. Participants were 

seated facing the monitor at eye level at a viewing distance of 60cm. During the instructions that 
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preceded each block, participants were told that they would be asked to rate their degree of sexual 

attraction towards the men and women in each of the images presented, and that it was important 

that they look at each image carefully in order to make their judgment. This secondary task (i.e., 

to assess their sexual attraction to targets) may have resulted in the forced attention paradigm 

having a motivational component. This task differs from a free-viewing paradigm (Bradley et al., 

2015) where no explicit instructions or secondary tasks are included (Yarbus, 1965). 

Participants were given the opportunity to rest after each of the three blocks. The first block 

included eight practice trials to familiarize participants with the task, followed by 40 experimental 

trials. During the eight practice trials, participants viewed pairs of images depicting clothed men 

and women. These trials followed the same procedure as the experimental trials and were intended 

to acclimate the participants to the procedure. The next two blocks included 40 experimental trials 

each (without practice trials), yielding a total of 120 experimental trials across the three blocks. 

The eye tracker was calibrated before each block onset (i.e., a total of 3 times throughout the 

experiment). The calibration followed a standard 9-point procedure that involved having the 

participant fixate on nine pre-determined points on the display area. 

Prior to each trial, a small fixation point appeared on the center of the screen for 2 s to 

ensure that all participants were looking at the same point of the screen at the beginning of each 

trial. Following this, two images appeared and remained on the screen for 10 s. After this, two 

questions appeared one at a time in the same order each time. The first asked “How sexually 

attracted were you to the man” and the second asked “How sexually attracted were you to the 

woman”. Participants responded on a scale from 0 to 6 using the mouse.  
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Data Analysis 

Eye movements  

 Eye movement data were recorded with Tobii StudioTM 2.2 software. Fixation 

identification was calculated using the Tobii Fixation Filter, an algorithm that identifies fixations 

and removes saccadic movements. The program measures the distance between neighboring gaze 

points and calculates the eye movement velocity for all of the eye movements sampled. The raw 

data points are assigned to the same fixation if the velocity remains below a set threshold, or are 

assigned to a new fixation when the velocity rises above this threshold (dispersal threshold of 30 

pixels corresponding to 0.9° and a minimum temporal duration of 100 ms). This enables accurate 

calculation of fixations and does not include saccadic movements in the calculation of fixations. 

In order to analyze attention towards the female and male sexual targets, we divided each 

stimulus display into two regions of interest (ROIs); one corresponded with the image of the male 

and the other corresponded with the image of the female. To eliminate any biases prior to stimulus 

onset, only trials where the participant’s attention was focused on the center fixation point for the 

1s prior to the image pairs being presented were included in the analyses described below. To 

examine initial attentional biases, we calculated two dependent variables for each ROI. The ROI 

first fixated on within each trial (i.e., either to the image of the male or to the female) was recorded 

for each trial and then summed across trials (Calvo & Lang, 2004; Fromberger et al., 2012). The 

latency or time taken to first fixate on a ROI was also recorded and averaged across the trials 

(Nummenmaa et al., 2006). Because participants were instructed to fixate on the center fixation 

point prior to trial onset, first fixations were typically in the middle of the display. We characterized 

“first fixation” on the female or male target as the first fixation independently generated by the 

participant.  
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To examine controlled or late attentional biases towards the female and male sexual targets, 

we calculated total fixation duration and total fixation count for the two ROIs (Calvo & Lang, 

2004; Fromberger et al., 2012). Total fixation duration was the total amount of time spent (in 

seconds) in the ROI across the 10 s of presentation time, and the total fixation count was the 

number of fixations or times the participant’s gaze landed in the ROI. Of note, the total fixation 

count variable included the first fixation used in the initial attention variable number of first 

fixations. For each dependent variable, a 2 (Stimulus Gender: Male, Female) by 2 (Participant 

Gender: Man, Woman) x 3 (Trial Block: 1, 2, 3) mixed model Analysis of Variance (ANOVA) 

was conducted. Greenhouse Geisser corrected values are reported when the assumption of 

sphericity is violated. Significant interactions were further examined using Toothaker’s mixed 

model t-tests (Toothaker, 1991). Toothaker’s mixed model t-tests maximize power by pooling the 

within- and between-subject error terms from the omnibus ANOVA. To facilitate interpretation, 

all effect sizes will be reported as preferred relative to nonpreferred targets. 

Results 

Self-reported Sexual Attraction Ratings 

 Given that the purpose of the study was to examine attentional biases to preferred and 

nonpreferred stimuli, it was first important to examine whether participants did indeed report a 

preference for one target over another. Self-reported sexual attraction ratings for the experimental 

stimuli were subject to the 2 X 2 X 3 ANOVA described above. The means and standard deviations 

of the sexual attraction ratings as a function of ROI and Block are presented in Table 3.2. The 

ANOVA revealed a significant interaction between Stimulus Gender and Participant Gender, F(1, 

73) = 542.85, p < .001, which was followed up using Toothaker’s t-tests for women and men 

separately (see Figs 2a and 2b). Women reported significantly greater sexual attraction to the male 
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versus female targets, t(73) = 5.60, p < .001, d = 1.41. Men reported significantly greater sexual 

attraction to the female versus male targets t(73) = 7.77, p < .001, d = 3.53. As expected, our 

participants reported that they were significantly more sexually attracted to targets corresponding 

with their stated sexual orientation. Of note, mean attraction scores to preferred stimuli approached 

or fell within the “moderately sexually attracted” range, meaning that neither men nor women 

reported a high degree of sexual attraction towards the images presented.  

Visual Attention 

Initial attention: Number of first fixations and time to first fixation 

 Initial attentional processes were assessed using the number of first fixations and the time 

taken to first fixation to each of the ROIs. The means and standard deviations for these two factors 

as a function of ROI and Block can be seen in Tables 3.3 and 3.4. 

Number of first fixations  

 Number of first fixations captures initial orienting biases, such that higher frequencies are 

suggestive of greater attentional capture. The results of the 2 X 2 X 3 ANOVA using the number 

of first fixations revealed a significant main effect of Stimulus Gender, F(1, 73) = 17.12, p < .001, 

ηp2 = .19. For both men and women, the mean number of first fixations on female stimuli was 

significantly greater than the mean number of first fixations on male stimuli. There was a 

significant interaction between Trial Block and Participant Gender for number of first fixations, 

F(1.75, 127.45) = 4.24, p = .02. This interaction was examined by looking at the Trial Block effect 

using Toothaker’s t-tests separately by Participant Gender. For women, there was no significant 

difference in number of first fixations across blocks (all ps > .33 and d’s < .15; see Figure 3.3a). 

For men, there was a significant difference in the number of first fixations between blocks 1 and 

3, t(73) = 1.72, p = .009, d = .46, and blocks 2 and 3, t(73) = 2.28, p = .003, d = .63 (see Figure 
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3.3b), such that block 3 yielded significantly fewer first fixations, on average, than the other two 

blocks. In sum, the number of first fixations was gender-specific for men, and, counter to 

prediction, significantly greater to female versus male targets in women. Stimulus familiarity did 

not influence patterns of gender-specificity and nonspecificity, but rather fewer first fixations were 

observed in men in the third trial block, which also coincided with fewer valid trials being included 

from block 3 for men. 

Time to first fixation 

 We examined time to first fixation as another dependent measure assessing initial 

attentional processes, whereby shorter latencies are indicative of attentional bias. The interactions 

between Stimulus Gender and Trial Block, F(1.73, 126.48) = 6.12, p = .004, Trial Block and 

Participant Gender, F(1.70, 124.24) = 4.80, p = .01, and Stimulus Gender and Participant Gender, 

F(1, 73) = 40.42, p < .001 were all significant. To clarify these interactions, we examined the 

effects of Stimulus Gender for each of the blocks separately for men and women using Toothaker’s 

t-tests. For women, time to first fixation towards male or female targets was not significantly 

different, across any of the blocks (all ps >. 16, all ds < .31; see Figure 3.4a). Women did not 

exhibit a bias towards male or female targets with respect to time taken to first fixation. In contrast, 

men oriented significantly more quickly to female than male targets in each trial block, t(73) = 

4.99, p < .001, d = 1.91, t(73) = 5.43, p < .001, d = 1.58, and t(73) = 7.14, p < .001, d = 1.70, for 

blocks 1, 2, and 3, respectively (see Figure 3.4b). Time to first fixation was therefore gender-

nonspecific for women and gender-specific for men across all three trial blocks.   
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Controlled attention: Total fixation duration and total fixation count 

Controlled attentional processes were assessed using total fixation duration and total 

fixation count for each of the ROIs. The means and standard deviations for these two variables as 

a function of ROI and Block can be seen in Tables 3.5 and 3.6.  

Total fixation duration   

 Total fixation duration represents the total time a participant fixated on a ROI, with longer 

durations indicating greater attentional engagement. The 2 X 2 X 3 ANOVA revealed a significant 

main effect of Trial Block on total fixation duration, F(1.67, 122.09) = 18.13, p < .001, ηp2 = .20, 

such that total fixation durations decreased across blocks (see Table 3.4; all ps < .03). There was 

a significant interaction between Stimulus Gender and Participant Gender, F(1, 73) = 259.28, p < 

.001, which was followed up using Toothaker’s t-tests separately by Participant Gender. Women 

looked significantly longer at male targets than female targets, t(73) = 4.38, p < .001, d = 1.30 (see 

Figure 3.5a) and men looked significantly longer at female targets than male targets t(73) = 8.44, 

p < .001, d = 4.48 (see Figure 3.5b). That is, both women and men showed gender-specific patterns 

of total fixation duration. 

Total fixation count  

 We examined the total number of fixations in a ROI (total fixation count), with more 

fixations indicating greater attentional capture and engagement. There was a significant main 

effect of Trial Block, F(1.60, 115.31) = 26.75, p < .001, ηp2  = .27, such that total fixation count 

decreased across blocks (see Table 3.6; all ps < .001). The interaction between Stimulus Gender 

and Participant Gender was significant, F(1, 72) = 208.51, p < .001, and was followed up using 

Toothaker’s t-tests separately by Participant Gender. Women had significantly more fixations on 

male than female targets, t(73) = 2.81, p = .01, d = .85 (see Figure 3.6a) and men had significantly 
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more fixations on female than male targets t(73) = 6.74, p < .001, d = 3.83 (see Figure 3.6b); that 

is, both women and men showed gender-specific patterns for their total fixation counts.  

Previous research has reported interesting differences in gaze patterns and self-reported 

arousal dependent on women’s hormonal status (Renfro, Rupp, & Wallen, 2015; Rupp & Wallen, 

2007; Wallen & Rupp, 2010). We did not have any a priori hypotheses about hormonal status or 

hormonal contraceptive use and specificity of visual attention, but examined the effect of hormonal 

contraceptive use post-hoc. Hormonal contraceptive use did not significantly impact women’s 

patterns of results for any of the dependent measures (all ps > .11). 

Relationship between Visual Attention and Self-reported Attraction 

 We examined the relationship between gaze times and self-reported attraction ratings using 

within-subjects Pearson correlations and compared the strength of these correlations for men and 

women using Fisher’s z-transformation. Within-subjects correlations were used to assess the 

concordance of gaze time and self-reported attraction ratings across the 40 trials within each block 

for men and women separately. Gaze times and self-reported attraction ratings were significantly 

correlated for women (r(53) = .47, .49, and .47, respectively for blocks 1, 2, and 3) and for men 

(r(22) = .76, .75, and .68). The gender difference in the relationship between gaze and self-reported 

attraction was significant for Block 1, z = -1.74, p = .04; but not for Blocks 2 or 3 (zs = -1.55 and 

-1.13, ps = .06 and .13, respectively). Between-subjects correlations were used to examine the 

relationship between average gaze times and average self-reported attraction ratings to male and 

female stimuli across participants, to determine whether gender cues had an impact on the strength 

of the relationship. The strength of these correlations was then compared using asymptotic z-tests 

(Steiger, 1980). Across men and women, gaze times and self-reported attraction ratings were 

significantly positively correlated for male (r(75) = .71, .68, .47, all ps <.001 for blocks 1, 2, and 
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3, respectively) and female stimuli (r(75) = .82, .82, and .51, all ps <.001). The between-subjects 

correlation for female stimuli during Block 2 was significantly stronger than the between-subjects 

correlation for male stimuli (z = -2.21, p = .03). In contrast, there were no significant differences 

in the strength of the correlations between the female and male stimuli during Blocks 1 and 3 (z = 

-1.85, p = .06, z = -0.35, p = .72, respectively). 

Discussion 

 The current study examined the gender-specificity of initial and controlled visual attention 

to sexual stimuli in androphilic women and gynephilic men using a motivated-viewing paradigm. 

Based on predictions generated from the IPM with respect to attentional biases towards sexually-

preferred and nonpreferred sexual targets, as well as gender differences in the specificity of genital 

and self-reported sexual arousal (e.g., Chivers et al., 2004; 2007), we expected to find a gender 

difference in patterns of visual attention. Specifically, we expected that gynephilic men would 

show an attentional bias towards preferred sexual targets, whereas androphilic women would not.  

 We predicted that, for men, sexually-preferred targets would be prioritized by the 

attentional system, such that they would attract attention more frequently and for significantly 

longer duration compared to nonpreferred sexual targets. Consistent with these predictions, men 

showed both initial (faster time to first fixation and proportion of first fixations) and controlled 

(total fixation duration and number of fixations) attentional biases towards female targets. 

Together, these findings support the hypothesis that men’s attentional system is biased towards the 

detection of sexually-preferred cues.  

 Consistent with one of our predictions, women’s patterns of initial attentional engagement 

were generally gender-nonspecific, such that women oriented similarly quickly to preferred targets 

and nonpreferred targets. Interestingly, using an alternate measure of initial attention, women 
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oriented more often to nonpreferred targets, which is indicative of gender-specificity but in a 

direction incongruent with their self-stated attractions. Our finding that women’s initial attention 

was not biased towards their preferred gender is consistent with the findings of other researchers 

interested in assessing automatic processing of sexual cues in androphilic women (Rieger et al., 

2015; Rieger & Savin-Williams, 2012). According to the IPM, the implicit processing of sexual 

cues is hypothesized to reflexively activate a genital response (Snowden & Gray, 2013). Thus, if 

women’s patterns of initial attention are nonspecific, this could contribute to the gender-

nonspecific patterns of genital responding. Contrary to our prediction and the gender-nonspecific 

patterns observed in earlier studies of visual attention using images of couples (Lykins et al., 2007; 

Rupp & Wallen, 2007), women showed a gender-specific pattern for the controlled attention 

variables such that preferred targets (images of males) captured attention for significantly longer 

durations and significantly more often than images of nonpreferred targets (females). Despite both 

genders exhibiting controlled attentional biases towards sexually-preferred targets, this effect was 

stronger among men; as noted above, we also observed a gender difference in initial attention 

processing. Together, these results suggest that the processing of preferred and nonpreferred sexual 

stimuli is gendered, and may account for differences in response patterns observed in the current 

study and the broader literature.  

Gendered Processing of Sexual Cues 

 A number of studies have examined gendered processing of sexual cues in gynephilic men 

and androphilic women. Janssen et al. (2000) and later Spiering et al., (2003; 2006) observed that 

sexual cues were pre-attentively processed (i.e., outside of conscious awareness) in men but not 

women. In a sample of androphilic women, Spiering et al. (2006) used the paradigm from Janssen 

et al. (2000) and found that women were not faster at identifying sexual images after the subliminal 
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presentation of sexual images, suggesting a lack of implicit processing of sexual content among 

women and a notable gender effect. In a second experiment, they observed that sexual primes 

facilitated sexual target recognition in women for more sexually-explicit images (i.e., clearly 

depicting genitals) but not for less sexually-explicit stimuli (i.e., no genitals depicted). Together, 

these studies suggest that the initial processing of sexual cues may differ for men and women and 

may be dependent on the explicitness of the sexual cues presented. 

 In the current study, women exhibited a gender-nonspecific pattern of initial attention, 

whereas men’s initial attention patterns were gender-specific. In light of the findings of Spiering 

et al. (2006) and Janssen et al. (2000), it is possible that these gender differences reflect attentional 

systems that have both evolved to quickly detect sexual cues, but that what constitutes a sexually-

relevant cue differs for gynephilic men and androphilic women. Using implicit measures, Snowden 

and Gray (2013) observed that both sexually-preferred and nonpreferred cues were automatically 

appraised as sexual for androphilic women, whereas only sexually-preferred cues were appraised 

as sexual for men at this initial processing stage. In our study, men preferentially attended to 

preferred sexual cues, thereby exhibiting an initial attentional bias whereas, for women, both 

preferred and nonpreferred sexual cues were detected at a similar speed. It is possible, then, that 

gender differences in the appraisal of these stimuli as sexual are responsible for the gendered 

patterns of initial attention. 

 Spiering et al. (2006) hypothesized that other factors—which they did not explore directly 

(e.g., sexual motivation)—may influence implicit and explicit processing of sexual stimuli 

resulting in quantitative differences between men and women (i.e., differences in the magnitude 

of the effects). For example, Bradley et al. (2015) observed that ratings of sexual disgust were 

negatively correlated with gaze times towards nude images of males and females in women, but 
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not in men. Data from the current study may shed further light onto factors related to the gendered 

processing of sexual cues. Men and women reported that they were significantly more sexually-

attracted to the images depicting preferred targets than to the images of nonpreferred targets (i.e., 

explicit processing); however, similar to the pattern observed for controlled attention, this effect 

was stronger in men. We also found that men’s and women’s fixation durations were highly 

correlated with their ratings of sexual attraction. Interestingly, we observed a stronger relationship 

between ratings of stimulus attraction and gaze times in men than in women but only for the first 

trial block, providing partial support for the interpretation that gender influences the relationship 

between attention to sexual cues and the subjective experience of sexual attraction or motivation 

to attend to such cues.  

Gendered Information-Processing Systems 

 If we assume that the processing of sexual cues is gendered in gynephilic men and 

androphilic women, and that this contributes to gender differences in visual attention, then the 

question arises as to why gendered systems would develop? Within the broader cognitive and 

emotion literature, there is an abundance of evidence supporting the notion that the human 

attentional system is prepared to detect fitness-relevant (e.g., threatening) stimuli in the 

environment (reviewed in Öhman, 2005; Pessoa, Japee, Ungerleider, 2005), enabling the 

individual to prepare for action (e.g., to avoid or engage a potential threat). Based on ancestral 

gender roles and parental investment differences, Bjorklund and Kipp (1996) hypothesized that 

gendered information-processing mechanisms may have evolved as part of sexual strategies. 

Given the different risks inherent in the ancestral environment, women and men may have 

developed gendered attentional systems that are differentially attuned to the detection of sexual 

cues. Men would have benefited from having an attentional system capable of quickly detecting 
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preferred sexual targets as this would have facilitated a strategy whereby mating opportunities are 

maximized. In comparison, minimum reproductive costs are much higher for women (e.g., 9 

months of gestation and years of child-rearing versus perhaps a few minutes of intercourse; 

Trivers, 1972); as such, women may have developed attentional systems attuned to the detection 

of all sexual cues, in order to approach or avoid sexual encounters based on an evaluation of mate 

quality. In addition, there is substantial evidence to suggest that, within the ancestral environment, 

women were threatened by unwanted sexual experiences (Lalumière, Harris, Quinsey, & Rice, 

2005); therefore, women’s attentional system may have evolved the capacity to rapidly detect 

sexual cues (preferred or nonpreferred) in order to avoid these threats or to physically prepare the 

body for sexual activity (Laan, 1994). 

 Researchers have postulated that women’s genital responses are reflexively activated by 

sexual cues—provided the stimuli contain a frankly sexual cue—irrespective of whether the cues 

are preferred or nonpreferred, in order to protect the vaginal lumen from potential injury (Chivers 

et al., 2004; 2007; Laan, 1994; Laan & Janssen, 2007; Suschinsky & Lalumière, 2011; Suschinsky 

et al., 2009; van Lunsen & Laan, 2004). If automatic processing of sexual stimuli involves the 

initial detection of sexually-relevant features in order to trigger a sexual response, then it is possible 

that our finding of nonspecific initial attention in androphilic women is responsible for the 

activation of nonspecific genital response patterns. Controlled attention, on the other hand, 

involves the elaborative processing of sexual cues, and was strongly related to reported attraction 

in both genders. Controlled attention patterns were gender-specific for gynephilic men and 

androphilic women, and as such may be more strongly related to patterns of self-reported arousal 

or sexual orientation.  
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Future Directions 

 The finding that women’s controlled attention was gender-specific differs from the patterns 

of nonspecificity of visual attention and genital response that have been reported in the literature 

(Chivers et al., 2004; 2007; Chivers & Bailey, 2005; Chivers & Timmers, 2012; Huberman & 

Chivers, 2015; Lykins et al., 2006; 2008; Nummenmaa et al., 2012; Peterson et al., 2010; Rupp & 

Wallen, 2007; Steinman et al., 1981; Suschinsky et al., 2009; Tsujimura et al., 2009; Wincze & 

Qualls, 1984). We hypothesize that differences in the duration and types of stimuli used in these 

studies may contribute to these seemingly discrepant findings. We presented two sexually-explicit 

single-target images simultaneously for 10 seconds, which is considerably shorter duration than 

the 90 to 120 seconds of coupled or individual sexual stimuli typically used to assess specificity 

of sexual response and the coupled stimuli used in studies of visual attention. In the current study, 

we observed gender-nonspecific patterns of initial attention in androphilic women, whereas 

specificity of attention emerged during the presentation of the stimuli. It is possible that, if stimuli 

were presented for longer durations, nonspecific controlled attention patterns in androphilic 

women would emerge. An alternate, but not necessarily mutually exclusive hypothesis is that 

initial attentional processes trigger an automatic genital response that is not inhibited during the 

explicit processing of lengthier stimuli, which may involve gender-specific controlled attention in 

androphilic women.  

 The stimuli used in the current study also differed from those typically used in studies of 

visual attention and sexual arousal, such that we presented static nude images of individuals in 

sexually aroused states, rather than images or dynamic stimuli of individuals or couples engaging 

in sexual activities. These stimulus features (e.g., movement or contextual cues) in combination 

with, or independent of, stimulus length may also affect the explicit processing of sexual stimuli 
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and subsequent attention and/or genital responding. Spape et al. (2014) recently observed 

specificity of genital response among androphilic women and gynephilic men when static images 

of aroused genitals were used as stimuli. It is possible that stimuli with minimal contextual cues 

may influence the explicit processing of sexual stimuli in such a way that features of sexually-

preferred targets are elaborated upon more fully than features of nonpreferred sexual targets. Using 

dynamic videos as stimuli, Tsujimura et al. (2009) observed a gender-nonspecific pattern of 

controlled visual attention in women and a gender-specific pattern in men, suggesting that 

contextual cues impact the explicit processing of sexual stimuli differently for men and women. 

Future studies should assess visual attention and physiological arousal concurrently using static 

and dynamic stimuli in order to further test the IPM and understand the potential attentional 

mechanisms contributing to patterns of gender specificity and nonspecificity that have been 

observed in the literature. 

 In the current study we sought to examine gender differences and similarities in attentional 

biases to sexual cues in a sample of gynephilic men and androphilic women. Although we discuss 

our findings in terms of a gender difference and hypothesize gendered processing of sexual cues, 

we recognize that comprehensive effects of gender are best examined using a more diverse sample 

of individuals rather than a sample limited to gynephilic men and androphilic women. Specifically, 

the inclusion of men and women of diverse sexual attractions, as well as cis- and transgender 

individuals, would allow for a more thorough examination of gender effects on response patterns. 

We also note that our recruitment method was limited such that it resulted in uneven samples of 

men and women, which may have impacted our ability to make gender comparisons as the 

populations sampled may have differed from one another. Future research should include a more 

diverse sample, as well as more comparable numbers of men and women in order to draw firm 
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conclusions about gender and sexual attractions (for example the samples in Rieger et al., 2015; 

Rieger & Savin-Williams, 2012). 

Conclusions 

 The current study is the first to examine initial and controlled attention patterns in a sample 

of androphilic women and gynephilic men. Initial and controlled attentional processing in 

gynephilic men serves to detect and attend to preferred sexual cues only (i.e., gender-specific 

responding), whereas initial and controlled attentional processing in androphilic women yield 

patterns of gender-nonspecificity and specificity, respectively. The observed patterns of initial 

visual attention correspond nicely with genital response patterns observed in other studies and 

provide preliminary evidence that attention may be one mechanism driving these effects. The 

strong relationship between controlled attention and sexual attraction supports the use of the forced 

attention paradigm for assessing sexual preference in both androphilic women and gynephilic men.  
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Table 3.1  
Participant Demographic Information  

 
 Gynephilic Men Androphilic Women 
 M (SD) n (%) M (SD) n (%) 
Age 20.0 (6.3) 18.6 (1.4) 

Relationship status   
     Single 7 (32%) 26 (49%) 
     Dating 14 (64%) 27 (51%) 
     Married 1 (4.5%) 0 (0%) 
Ethnicity   
     European  14 (64%) 38 (72%) 
     African 1 (4.5%) 0 (0%) 
     Asian  4 (18%) 4 (7%) 
     Hispanic 1 (4.5%) 1 (2%) 
     First Nations 1 (4.5%) 1 (2%) 
     Other 1 (4.5%) 9 (17%) 
Highest Education Completed   
     Community college           
     (attending or completed) 

1 (4.5%) 0 (0%) 

     University  
    (attending/completed) 

21 (95.5%) 53 (100%) 

Employment   
     Full-time 1 (4.5%) 0 (0%) 
     Part-time 5 (23%) 13 (24%) 
     Full-time student 12 (54.5%) 29 (55%) 
     Unemployed 3 (14%) 8 (15%) 
     Other 1 (4.5%) 3 (6%) 
Hormonal Contraceptive Use   
     Yes — 30 (57%) 
     No — 23 (43%) 
Sex with a Man   
     Yes 0 (0%) 53 (100%) 
     No 22 (100%) 0 (0%) 
     M number of partners — 5.5 (4.7) 
Sex with a Woman   
     Yes 22 (100%) 11 (20%) 
     No 0 (0%) 42 (80%) 
     M number of partners 5.0 (4.5) 1.6 (1.3) 
Mean Erotica use*   
 6.0 (0.9) 3.4 (1.6) 

Note. Erotica use: 3-4 = < once/month to once/month; >6 = more than several times/week 
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Table 3.2  

Average Self-reported Sexual Attraction by Block 

Men M (SD) Women M (SD) 
Stimulus B1 B2 B3 B1 B2 B3 
Male  0.40  0.26  0.62  2.35  2.01 2.13  
 (0.51) (0.39) (1.19) (0.94) (1.01) (1.06) 
Female  3.31  3.31  3.10  0.89  0.86  0.83  
 (0.82) (0.83) (1.13) (0.79) (0.87) (0.86) 
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Table 3.3  

Average Number of First Fixations by Block 

 Men M (SD) Women M (SD) 
Stimulus B1 B2 B3 B1 B2 B3 
Male  14.23  15.50  11.32  16.09  16.85  15.36  
 (4.14) (4.13) (5.75) (5.13) (4.98) (4.11) 
Female  18.04  18.36  16.04  18.77  18.70  18.37  
 (5.27) (4.78) (7.48) (4.43) (4.82) (4.99) 
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Table 3.4  

Average Time (s) to First Fixation by Block 

 Men M (SD) Women  M (SD) 
Stimulus B1 B2 B3 B1 B2 B3 
Male  1.71  1.76  1.96  1.26  1.16  1.14  
 (.62) (.82) (1.00) (.45) (.38) (.39) 
Female  0.84  0.81  0.71  1.31  1.32  1.13  
 (.20) (.24) (.28) (.62) (.63) (.54) 
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Table 3.5  

Average Total Fixation Duration (s) by Block 

 Men M (SD) Women M (SD) 
Stimulus B1 B2 B3 B1 B2 B3 
Male  2.32  1.97  1.84  4.92  4.77 4.45  
 (.77) (.81) (.82) (1.09) (1.09) (1.27) 
Female  6.32  6.37  5.98  3.57  3.34  3.04  
 (.84) (.94) (1.37) (.94) (.97) (1.07) 
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Table 3.6  

Average Total Fixation Count by Block 

 Men M (SD) Women  M (SD) 
Stimulus B1 B2 B3 B1 B2 B3 
Male  5.43  4.76  4.58  10.09  9.80 9.04  
 (1.49) (1.67) (2.42) (2.03) (2.41) (2.48) 
Female  12.32  12.08  11.61  8.36  7.78  7.04  
 (1.55) (1.67) (2.31) (2.08) (2.24) (2.38) 

 

 

 

 

 

 

 



 117 
 

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Illustration of the time sequence of a single trial. 
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Figure 3.2 Self-reported sexual attraction ratings for female and male stimuli for women (a) and 
men (b). Error bars represent 95% CI. 

 

-1

0

1

2

3

4

5

6

1 2 3

Se
lf-

re
po

rt
ed

 A
tt

ra
ct

iv
en

es
s 

Block

a

Female
Male

-1

0

1

2

3

4

5

6

1 2 3

Se
lf-

re
po

rt
ed

 A
tt

ra
ct

iv
en

es
s 

Block

b

Female
Male



 119 
 

 

 
  
 
 
 
 
 
 
 
 
Figure 3.3 Number of first fixations towards female and male stimuli for women (a) and men 
(b). Error bars represent 95% CI. 
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Figure 3.4 Time taken to first fixate on female and male stimuli for women (a) and men (b). 
Error bars represent 95% CI. 
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 Figure 3.5 Total fixation duration on female and male stimuli for women (a) and men (b). Error 
bars represent 95% CI. 
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 Figure 3.6 Total number of fixations on female and male stimuli for women (a) and men (b). 
Error bars represent 95% CI. 
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CHAPTER FOUR 
 

The Effect of Static versus Dynamic Stimuli on Visual processing of Sexual Cues in 

Androphilic Women and Gynephilic Men 

 
Abstract 

 
Models of sexual response posit that attentional processing of sexual cues is requisite for sexual 

responding. Despite hypothesized similarities in the underlying processes resulting in sexual 

response, gender differences in sexual arousal patterns are abundant. One such gender difference 

relates to the stimulus features (e.g., gender cues, sexual activity cues) that elicit a response in men 

and women. In the current study, we examined how stimulus modality (static visual images versus 

dynamic audiovisual films) and stimulus features (gender, sexual activity, and nonsexual 

contextual cues) influences attentional (i.e., gaze) and elaborative (i.e., self-reported attraction, 

self-reported arousal) processing of sexual stimuli. Men’s initial and controlled attention was 

consistently gender-specific (i.e., greater attention towards female targets), and this was not 

influenced by stimulus modality or the presence of sexual activity cues. In contrast, gender-

specificity of women’s attention patterns differed as a function of attentional stage, stimulus 

modality, and the features within the stimulus. Degree of specificity was positively predictive of 

self-reported attraction in both genders; however, it was not significantly predictive of self-

reported arousal.  These findings are discussed in the context of gendered processing of visual 

sexual information, including a discussion of implications for research designs. 
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According to early and contemporary models, sexual arousal is the result of a series of 

coordinated systems (e.g., cognitive, emotional, physiological) that are triggered by exposure to a 

sexual stimulus (Barlow, 1986; Dewitte, 2016; Janssen, Everaerd, Spiering, & Janssen, 2000; 

Toates, 2009). The cognitive system involves the integration of automatic and controlled 

attentional processing of sexual stimuli (Dewitte, 2016; Janssen et al., 2000). Specifically, 

attentional processing is thought to be a regulatory mechanism whereby dynamic changes in sexual 

arousal occur as a result of shifts in attention either toward or away from sexual cues (Barlow, 

1986; Dewitte, 2016; Janssen et al., 2000). Thus, sexual arousal is a product of attentional 

processing of sexual cues. Sexual arousal is thought to develop similarly in men and women; 

however, despite hypothesized similarities in the underlying processes, there are myriad gender 

differences in sexual response outcomes (e.g., sexual arousal, sexual desire, sexual concordance) 

(Chivers, Seto, Lalumière, Laan, & Grimbos, 2010; Oliver & Hyde, 1993; Petersen & Hyde, 2010). 

Given that models of sexual arousal highlight the integral role of attention in the development of 

sexual outcomes, we examined gender differences in attentional processing of sexual cues as one 

potential mechanism underlying the observed gender effects in sexual responding in the literature. 

 One of the most notable gender differences in the sexual response patterns of men and 

women relates to the stimulus features (e.g., gender cues) that elicit a sexual response (for reviews 

see Chivers, 2005; 2010; 2017). Gynephilic (i.e., sexual attraction to women) men’s genital and 

self-reported sexual response patterns are gender-specific, such that they reliably exhibit a 

significantly stronger response to stimuli that correspond with their stated sexual preferences (i.e., 

preferred gender cues) compared to nonpreferred gender cues (Blanchard, Klassen, Dickey, 

Kuban, & Blak, 2001; Chivers, Rieger, Latty, & Bailey, 2004; Chivers, Seto, & Blanchard, 2007; 

Freund & Blanchard, 1989; Freund & Watson, 1991; Huberman & Chivers, 2015; Rieger, Chivers, 
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& Bailey, 2005; Seto, Lalumière, & Blanchard, 2000; Tollison, Adams, & Tollison, 1979). 

Androphilic (i.e., sexual attraction to men) women’s genital response patterns are most often 

gender-nonspecific, such that there is no significant differentiation in sexual responses to preferred 

and nonpreferred gender cues (Chivers et al., 2004; 2007; Chivers & Bailey, 2005; Chivers & 

Timmers, 2012; Huberman & Chivers, 2015; Peterson, Janssen, & Laan, 2010; Steinman, Wincze, 

Sakheim, & Mavissakalian, 1981; Suschinsky, Lalumière, & Chivers, 2009). 

 Although the gender difference in specificity of sexual response is robust, it has largely 

been observed in studies using dynamic stimuli (e.g., audiovisual films or audio narratives), where 

the sexual activities and interactions change across the duration of the stimulus (Chivers et al., 

2004; 2007; Chivers & Bailey, 2005; Chivers & Timmers, 2012; Huberman & Chivers, 2015; 

Peterson et al., 2010; Steinman et al., 1981; Suschinsky et al., 2009). One exception to this body 

of research is a recent study that used a stimulus set that did not include the typical sexual context 

cues (i.e., no sexual activity, relationship cues, or visible secondary sex characteristics). The 

researchers used static images of prepared sexual stimuli (erect penises and engorged vulvas) and 

observed for the first time, gender-specific patterns of genital response in both gynephilic men and 

androphilic women (Spape, Timmers, Yoon, Ponseti, & Chivers, 2014). Even though androphilic 

women’s sexual response patterns tend not to distinguish on the basis of gender cues, they have 

been shown to discriminate between stimuli describing conventional and masochistic sexual 

activities (Chivers, Roy, Grimbos, Cantor, & Seto, 2014), and stimuli describing different 

relationship contexts (i.e., greater arousal to stories depicting interactions with strangers and long-

term partners compared to friends) (Chivers & Timmers, 2012).  

 Researchers hypothesize that differences in attentional processing of sexual cues as a 

function of stimulus modality and content (e.g., sexual activity cues, relationship cues), might, in 
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part, explain gender differences and similarities in specificity of sexual response (Chivers, 2017; 

Spape et al., 2014). Specifically, researchers have posited that the presence of sexual activity and 

relationship cues might activate greater attentional processing in women, including attention 

towards nonpreferred sexual targets, resulting in a gender-nonspecific response patterns. In 

contrast, stimuli with fewer contextual features might result in weaker elaboration or greater 

attention towards preferred sexual targets contributing to gender-specific response patterns in 

androphilic women. Given the consistency with which men exhibit a gender-specific response 

pattern, attentional processing of preferred and nonpreferred targets may be less influenced by 

sexual contextual cues, such that men’s attention may be biased towards preferred gender targets 

regardless of the presence of sexual activity cues or the stimulus modality used (Chivers, 2017; 

Spape et al., 2014).  

 Data from the visual attention literature provides evidence to support the hypothesis that 

attentional processing of sexual cues is influenced by the features within a stimulus (Rupp & 

Wallen, 2008); however, we are limited in the conclusions we can draw in terms of visual 

processing of preferred and nonpreferred gender cues due to differences in the study designs and 

stimuli used. Using a forced attention paradigm—where two single target images are 

simultaneously presented and compete for attention—Dawson and Chivers (2016) observed 

differences in attentional biases to preferred and nonpreferred gender cues in androphilic women 

and gynephilic men, and these differences were dependent on the stage of attentional processing 

(initial versus controlled) assessed. Specifically, they observed a gender difference in initial 

orienting towards preferred and nonpreferred targets, such that gynephilic men oriented 

significantly more quickly to preferred female targets (i.e., gender-specific), whereas androphilic 

women oriented similarly quickly to both preferred male and nonpreferred female targets (i.e., 
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gender-nonspecific). In contrast, measures of controlled attentional engagement (total fixation 

duration and total fixation count) were significantly greater for preferred targets compared to 

nonpreferred targets, providing evidence of gender-specificity of controlled visual attention in both 

genders. Dawson and Chivers (2016) also observed significant positive relationships between 

measures of controlled attention and self-reported sexual attraction—a product of attentional 

processing—consistent with models of sexual response. Similar patterns of initial and controlled 

visual attention and self-reported attraction have been observed in other studies that have used 

stimuli void of sexual activity, relationship, and nonsexual contextual cues (i.e., background) in 

women with varied sexual attractions (Dawson, Fretz, & Chivers, 2017) and in men (Fromberger 

et al., 2012; Nummenmaa, Hietanen, Santtila, & Hyönä, 2012).  

 Other studies examining visual attention biases to preferred and nonpreferred gender cues 

have used static still images that include sexual activity cues (e.g., male-female dyads engaged in 

sexual activity) (Lykins, Meana, & Strauss, 2008; Rupp & Wallen, 2007). In addition to the sexual 

targets and sexual activity cues, the stimuli also included background features that could capture 

attention (i.e., nonsexual contextual cues). In contrast to the studies above that used single-target 

images with no sexual activity cues and no background/contextual cues (Dawson & Chivers, 2016; 

Dawson et al., 2017; Fromberger et al., 2012), studies utilizing images of couples engaging in 

sexual activity have consistently observed a gender difference in gender-specificity of controlled 

attention, similar to studies of genital response using stimuli depicting sexual activity. Men 

preferentially attend to the preferred female target (i.e., gender-specific pattern), whereas women 

distribute their attention more evenly across both the preferred male target and the nonpreferred 

female target (i.e., gender-nonspecific pattern) (Lykins et al., 2008; Rupp & Wallen, 2007). The 

findings from studies using decontextualized static images versus more contextualized static 



 128 
 

images provide initial support for the Spape et al. (2014) assertion that attentional processing of 

sexual cues is influenced by the presence of sexual activity cues and that this may be one factor 

contributing to gender effects observed in studies of sexual arousal.  

 Gender differences in attentional processing of nonsexual contextual regions of stimuli 

(e.g., background) might also explain differences in sexual response patterns of men and women. 

That is, greater attention towards nonsexual regions would likely result in weaker and perhaps less 

differentiated genital response patterns. Rupp and Wallen (2007) observed a gender difference in 

the degree to which the background attracted visual attention, such that women using oral 

contraceptives spent significantly more time attending to the background of the static image of a 

couple engaged in sexual activity than did naturally-cycling women and men. Using similar 

stimuli, however, Lykins et al. (2008) observed that men and women spent similar amounts of 

time attending to nonsexual contextual cues depicted within the stimuli. Thus, it remains unclear 

the degree to which nonsexual contextual cues attract attention, if this is gendered, and if this 

relates to specificity of sexual response. 

 To our knowledge, only one study has examined attentional processing of sexual cues using 

dynamic video stimuli comparable to what is typically used in studies of sexual arousal. Consistent 

with studies using static images of couples engaged in sexual activity, Tsujimura et al. (2009) 

observed a gender difference in specificity of visual attention. In line with all previous studies 

using stimuli depicting couples, men looked significantly longer at preferred targets. Interestingly, 

rather than a nonspecific pattern of visual attention observed for static images of coupled sex, 

women looked significantly longer at nonpreferred targets (i.e., gender-specific but in the direction 

incongruent with their self-stated sexual preferences). Women also spent more time viewing 

nonsexual cues (e.g., background) than did men. One limitation to the Tsujimura et al., (2009) 
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study is that the authors limited their analyses to a 40 s segment in the middle of the 240 s stimulus; 

thus, it remains unclear whether or not the pattern of results are specific to the 40 s segment chosen 

for analyses.  

 From the extant data we can conclude that the presence of sexual activity cues results in 

gender-nonspecific visual attention in androphilic women and gender-specific visual attention in 

men, and that the nature of these sexual activity cues (dynamic versus static) further influences 

attention, but only in women, such that nonpreferred sexual targets are preferentially attended to. 

Taken together, eye tracking studies using stimuli depicting single targets versus couples and static 

still images versus dynamic videos, provide support for the hypothesis that preferred and 

nonpreferred gender cues are processed differently at the initial and controlled attention stages, 

and that these differences are influenced by the stimulus modality (static versus dynamic) and cues 

(gender, sexual activity, nonsexual contextual) depicted. The extant data also suggest that 

attentional processing of stimuli is gendered, and that the stimulus modality and cues within a 

stimulus may have a stronger influence on women’s patterns of initial and controlled attention, 

than they do on men’s. Given the importance of attention in the proliferation of sexual response, 

these differences in attentional processing may be one mechanism that explains the varied patterns 

of self-reported and genital sexual response observed in studies using different stimulus modalities 

to elicit sexual arousal (Chivers et al., 2004; 2007; Chivers & Bailey, 2005; Chivers & Timmers, 

2012; Huberman & Chivers, 2015; Peterson et al., 2010; Steinman et al., 1981; Suschinsky et al., 

2009). 

The Current Study 

 The purpose of the current study was to examine how stimulus modality (static versus 

dynamic) and cues (gender, sexual activity, and nonsexual contextual) influence attentional (i.e., 
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gaze) and elaborative (i.e., self-reported attraction, self-reported arousal) processing of sexual 

stimuli in women and men. Due to differences in incentivization of sexual cues, we hypothesized 

that visual attention towards preferred and nonpreferred targets would be affected by stimulus 

modality, and that this effect would differ for men and women. For men, we predicted greater 

attention towards preferred gender cues at both the initial and controlled stages of attentional 

processing, regardless of stimulus modality. For women, we predicted that initial attention would 

be similarly attracted by preferred and nonpreferred gender cues (i.e., gender-nonspecific), 

followed by greater controlled attention towards preferred gender cues (i.e., gender-specific 

pattern). For dynamic video stimuli, we predicted that the presence of sexual activity cues would 

result in greater attention towards nonpreferred sexual targets, due to increased opportunity for 

elaborative processing of the dynamic sexual cues. To further explore gendered attentional 

processing of sexual stimuli, we predicted a gender difference in gaze towards 

nonsexual/background regions of the dynamic film stimuli, such that women would attend more 

to nonsexual/background regions than would men. In addition to exploring the role of stimulus 

modality on visual attention, we also examined the effects on self-reported attraction to the male 

and female targets (outcomes of attentional processing). We predicted that both men and women 

would report gender-specific patterns of attraction but that these effects would be stronger in men, 

regardless of stimulus modality. Finally, to demonstrate the relationship between attention and 

sexual outcomes proposed in models of sexual response, we examined the relationships between 

initial and controlled attentional processing of sexual cues and self-reported attraction to the 

targets. We hypothesized that both attentional capture (i.e., initial attention) and attentional 

engagement (i.e., controlled attention) during static and dynamic stimuli would be positively 

related to self-reported attraction, and that this effect would be moderated by gender. We also 
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hypothesized that degree of specificity of visual attention during dynamic stimuli would be 

positively related to self-reported sexual arousal in men, and negatively related to self-reported 

sexual arousal in women.  

Methods 

Participants 

 Participants were recruited through the Queen’s University Undergraduate Psychology 

Subject Pool. To be eligible to participate, individuals were required to: be over 18 years of age, 

be able to read and write English fluently, have normal or corrected-to-normal vision, and have 

previously viewed sexually explicit media. Thirty men and 46 women were included in the study, 

all of whom reported exclusive or predominant sexual attractions to the other gender based on the 

sexual attraction item from the Kinsey scale (Kinsey, Pomeroy, & Martin, 1948; Kinsey, Pomeroy, 

Martin, & Gebhard, 1953). Replicating previous studies (Dawson & Chivers, 2016; Dawson et al., 

2017) no significant differences were detected in gaze times to male and female targets as a 

function of sexual attraction. As such the current results are collapsed across sexual attraction 

group. Demographic information for the sample can be found in Table 4.1. Compensation for 

participation was 2% course credit. All procedures were approved by the General Research Ethics 

Board at Queen’s University.  

Materials  

 Experimental Stimuli. The stimuli used were images and videos taken from freely 

accessible Internet websites. The images had been used in previously published studies (Dawson 

& Chivers, 2016; Dawson et al., 2017) and depicted nude male and female targets provocatively 

positioned with their aroused genitals clearly visible. All images were standardized to minimize 
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the influence of low-level features on attention (for a full description see Dawson & Chivers, 

2016).  

 A total of 40 image trials were presented in a forced attention paradigm. Each trial involved 

two images presented simultaneously (one male target and one female target) in opposing corners 

of the screen (top left/bottom right or top right/bottom left) for a 10s duration. Image location was 

balanced across trials, with the distance to each other and the center fixation held constant. The 

picture pairings were matched with respect to their width and were equidistant from the center 

fixation point.  

 The video stimuli included 28 different videos of 20 s duration each presented without 

sound depicting a variety of sexual activities (nude exercise, masturbation, coupled sex) and targets 

(male, female, male-male, female-female, and male-female). To facilitate comparisons with the 

image stimuli, only the four films depicting male-female coupled intercourse are examined in this 

paper. The video presentations were randomized and divided into two blocks, such that each block 

contained two exemplars of male-female intercourse. To resemble the forced attention paradigm 

used for the static still images, the videos were intentionally selected to ensure that the spatial 

positioning of the male and female targets were distinct and equally represented for the duration 

of the 20 s video (i.e., the faces and bodies of the actors did not overlap, and each target captured 

a similar proportion of the screen). The point of genital contact was clearly visible; however, it 

was not included in the analyses. There were two videos depicting rear-entry penile-vaginal 

intercourse, and two depicting penile-vaginal intercourse with the “woman on top” position. The 

camera angle was consistent across films (i.e., the targets were filmed from side on so that the 

features and responses of each target were clearly visible and each target was equally represented 

in the scene). This ensured that when participants were fixating on the female target they could not 
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simultaneously fixate on the male target and that attention would not be biased by other 

confounding factors. Each video had a different background; however, the backgrounds across the 

videos depicted similar content (e.g., bedroom furnishings). The videos were matched for quality, 

size, and were visually matched for luminance. Unfortunately, it was not possible to perfectly 

control for luminance in the videos in the same way that was done for the static still images.  

 Apparatus. All eye movements were measured using a Tobii T60 eye tracker and the Tobii 

StudioTM 2.2 software. The Tobii T60 is a contact-free, remote sensor eye-tracking system that 

uses an infrared camera to measure bright and dark pupil tracking. The system is compatible with 

both eyeglasses and contact lenses. All stimuli were presented on the 17-inch monitor at a 

resolution of 1280 X 1024 pixels with a temporal resolution of 60Hz.  

 Post-stimulus Self-reported Attraction (SRA) and Arousal. Following the presentation 

of each image pair or video, participants were asked to rate how sexually attracted they were to 

the man and to the woman in the stimulus, separately, using a 7-point scale ranging from 0 (not at 

all sexually attracted) to 3 (moderately sexually attracted) to 6 (very sexually attracted). Following 

each video, participants were asked to rate how sexually aroused they felt using a 7-point scale 

ranging from 1 (not at all sexually aroused) to 4 (moderately sexually aroused) to 7 (very sexually 

aroused). 

 Questionnaires. Participants completed three questionnaires during the course of the 

study: a baseline questionnaire, an in-laboratory questionnaire, and a post-laboratory 

questionnaire. Within the in-laboratory questionnaire participants provided demographic 

information and their sexual history (see Table 4.1). Sexual attractions were assessed using the 

Kinsey scale (Kinsey et al., 1948; 1953).   
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Procedure 

 Participants were welcomed to the laboratory and received a verbal explanation of the 

experimental procedures by a trained research assistant. Written informed consent was provided 

by each participant prior to participation in the study. Participants first completed a baseline 

questionnaire to assess their sexual interests and behaviors in the 3 days prior to their laboratory 

session using an iPad. Once completed, the research assistant rejoined the participant in the room 

to set up for the eye tracking component of the experiment. The research assistant positioned the 

participant at a distance of approximately 60 cm from the eye tracking monitor. Prior to viewing 

the images and videos, participants were instructed that it was important that they look at each 

sexual target because they would be asked to rate their degree of sexual attraction towards the male 

and female target in each of the images and videos presented. 

 The stimuli were presented in three blocks. All participants viewed the stimuli in the same 

pre-determined order. Previous research has demonstrated that attentional biases to preferred and 

nonpreferred cues do not change across block (Dawson & Chivers, 2016). The first block included 

the 40 image trials, with an additional 8 practice trials (depicting clothed male and female targets) 

to give participants the opportunity to familiarize themselves with the task. The remaining two 

blocks included the 28 video trials, 14 per block. Participants were given the opportunity to rest 

after each of the three blocks. The eye tracker was calibrated using a 9-point calibration procedure 

prior to each block (i.e., a minimum number of 3 times throughout the experiment).  

 Prior to each trial, a small fixation point appeared on the center of the screen for 2 s to 

ensure that all participants were looking at the same point of the screen at the beginning of each 

trial. Following the fixation point, two images appeared and remained on the screen for 10 s, or a 

video was presented for 20 s. After the stimulus presentation, two questions appeared one at a time 
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in the same order each time. The first asked “How sexually attracted were you to the man?” and 

the second asked “How sexually attracted were you to the woman?”. Participants responded on a 

scale from 0 to 6 using the computer mouse. After the video stimuli, participants answered an 

additional question “How sexually aroused do you feel?”. Participants responded on a scale from 

1 to 7 using the computer mouse.  

 Once the eye tracking component of the study was finished, participants completed a 

second questionnaire assessing a variety of individual difference variables using an iPad. Once 

completed, participants were debriefed about the components of the study that they had completed 

up until that point and were told that they would receive an email in three days containing a link 

to the final component of the study—the post-laboratory questionnaire. Once all tasks had been 

completed participants received a second debriefing form containing details about the full study, 

were granted course credit, and were thanked again for their participation.  

Data Preparation & Analysis 

Eye movements  

 Eye movement data were recorded with Tobii StudioTM 2.2 software. Fixation 

identification was filtered using an algorithm that identifies fixations and removes saccadic eye 

movements. The algorithm measures the distance between neighboring gaze points and calculates 

the eye movement velocity for all of the eye movements sampled for each individual. Raw data 

points are assigned to the same fixation if the velocity remains below a set threshold or are assigned 

to a new fixation when the velocity rises above this threshold (dispersal threshold of 30 pixels 

corresponding to 0.9° and a minimum temporal duration of 100 ms).  

 Regions of Interest (ROIs). Two regions of interest (ROI) were designated for each image 

pair (male ROI and female ROI). Initial attentional biases were measured by the latency to first 
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fixate (LTFF) on the male or female ROI (in seconds) for each trial. LTFF scores were then 

averaged across all valid trials (i.e., trials where gaze was fixated on the center fixation point for 

the 1s prior to the stimulus presentation) to create two variables of initial attention—one for the 

male ROI and the other for the female ROI. To capture controlled attentional biases, the total 

fixation duration (TFD)—the total amount of time spent (in s) looking—was calculated for each 

of the two ROIs for each image trial and averaged across all valid trials yielding two variables of 

controlled attention. Raw LTFF, TFD, and SRA values as a function of stimulus modality and 

target type are presented in Table 2.  

 ROI designation for the videos needed to account for dynamic nature of the stimuli and the 

inclusion of nonsexual contextual features. Each 20 s film was binned into 20, one-second epochs 

prior to designating the ROIs. Within each 1 s epoch, a unique ROI was created for the male and 

female targets and the nonsexual contextual (i.e., background) region. Doing so ensured that the 

ROI corresponded with the targets movement throughout the 20 s film. LTFF was not computed 

for the video stimuli because both targets were positioned in the central region of the screen 

rendering initial orienting meaningless because participants gaze was already directed to the center 

fixation. Instead, for each video, TFD towards the male target was summed across the 20, one-

second bins, TFD towards the female target was summed across the 20, one-second bins, and TFD 

towards the nonsexual region was summed across the 20, one-second bins. These summed scores 

were then averaged across the 4 video exemplars yielding three TFD variables for male, female, 

and nonsexual contextual ROIs respectively.  

 LTFF Gender-specificity Index. To assess the degree of specificity in initial orienting 

towards preferred and nonpreferred sexual targets for the static images, LTFF to the male and 

female ROIs were computed into an index score. To do so, we subtracted the LTFF towards the 
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nonpreferred target from the LTFF towards the preferred target. Preferred target was determined 

by self-reported androphilia or gynephilia based on responses to the Kinsey scale (Kinsey et al., 

1948; 1953). For interpretability, we then multiplied the index score by -1 so that positive index 

scores would reflect faster orienting towards preferred targets (i.e., a gender-specific pattern 

congruent with self-reported attraction), whereas negative scores reflect slower orienting towards 

preferred targets (or faster orienting to nonpreferred targets). Index scores not significantly 

different from 0 reflect a gender-nonspecific pattern. 

 TFD Gender-specificity Index. To assess the degree of specificity in controlled attention 

towards preferred and nonpreferred sexual targets for the static images and dynamic videos, TFD 

to the male and female ROIs were computed into an index score. To do so, we subtracted the TFD 

towards the nonpreferred target from the TFD towards the preferred target. To facilitate 

comparisons across stimulus modalities for the degree of gender-specificity of controlled attention, 

it was necessary to account for the different stimulus presentation lengths (10 s versus 20 s). To 

standardize across the static image and dynamic video stimuli, we divided the index score by the 

stimulus length (10 s and 20 s for images and films, respectively). Positive index scores reflect 

greater attentional engagement with preferred targets (i.e., a gender-specific pattern congruent with 

self-reported attraction), whereas negative scores reflect greater attentional engagement with 

nonpreferred targets. Index scores not significantly different from 0 reflect a gender-nonspecific 

pattern. 

Self-reported Attraction and Arousal Ratings  

 SRA Gender-specificity Index. The index score for the self-reported attraction (SRA) 

variable was calculated by subtracting the attraction rating to the nonpreferred target from the 

attraction rating to the preferred target. Self-reported arousal for each of the four videos was 
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averaged to get an average self-reported arousal score for each participant.  

Data Analysis 

 To be included in the analyses, participants needed to have at least 20 usable image trials 

(i.e., 50% usable data). Of note, participants included in the analyses mean number of usable trials 

was much greater than 50% (Musable trials = 33.8, SD = 5.1 out of a possible 40 trials). Degree of 

gender-specificity of initial attention was examined by subjecting the LTFF gender-specificity 

index score to a one-way Analysis of Variance (ANOVA) with Participant Gender as the between-

subjects factor.  

 To examine the effect of stimulus modality on controlled attention and self-reported 

attraction, each of the dependent variables (TFD gender-specificity Index; SRA gender-specificity 

Index), were subjected to a 2 (Stimulus Modality: Static, Dynamic) x 2 (Participant Gender: Man, 

Woman) mixed-model ANOVA. Significant interactions were further examined using Toothaker’s 

mixed model t-tests (Toothaker, 1991). Toothaker’s mixed model t-tests maximize power by 

pooling the within- and between-subject error terms from the omnibus ANOVA.  

 For each of the moderated regressions models, one of the visual attention variables (either 

the LTFF or TFD Gender-specificity Index Score), Participant Gender, and their interaction were 

entered into the model simultaneously to predict the SRA Gender-specificity Index Score or Mean 

Self-reported Sexual Arousal Score. Neither of the independent variables was centered because 

there were no issues with multicollinearity between the continuous independent variables and the 

dichotomous moderator. Significant interactions between the independent variable (TTFF or TFD) 

and the moderator (Participant Gender) were followed up using simple slopes analysis (Aiken, 

West, & Reno, 1991), with gender dummy-coded. This method enabled the strength of the 

relationship between the independent variable and dependent variable to be examined separately 
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for androphilic women and gynephilic men. 

Results 

Gender-specificity of Initial Attention Biases elicited by Static Stimuli 

 A one-way ANOVA using the LTFF Gender-specificity Index Score with Participant 

Gender as the between-subjects factor was used to examine gender differences and similarities in 

gender-specificity of initial attention. As seen in Figure 4.1, there was a significant gender 

difference in initial attention, F(1, 75) = 46.92, p < .001, d = 1.59, such that men exhibited a 

gender-specific pattern of initial attention towards preferred sexual targets (i.e., faster latency to 

first fixate; M = 0.95, SD = 0.66) whereas women did not differentiate between preferred and 

nonpreferred targets (i.e., similar latency to first fixate; M = -0.046, SD = 0.59). 

Gender-specificity of Controlled Attention Biases elicited by Static and Dynamic Stimuli 

 The 2 X 2 ANOVA using the TFD Gender-specificity Index Score scores revealed a 

significant interaction between Stimulus Modality and Participant Gender, F(1, 74) = 79.52, p < 

.001, ηp2 = .52 (see Figure 2). The degree of gender-specificity of men’s visual attention was 

similar for static (M = 0.32, SD = 0.19) and dynamic (M = 0.37, SD = 0.18) stimuli, t(74) = -1.34, 

p = .18, d = 0.31. Stimulus modality did, however, significantly impact women’s gender-

specificity of visual attention, t(74) = 8.35, p < .001, d = 1.88.  Women’s controlled attention 

patterns were significantly gender-specific for static stimuli (M = 0.15, SD = 0.16), whereas they 

attended significantly longer towards nonpreferred sexual targets (M = -0.14, SD = 0.15) depicted 

in dynamic stimuli. In terms of gender effects, for both stimulus modalities, the degree to which 

men’s visual attention differentiated between preferred and nonpreferred targets was greater than 

women’s degree of differentiation, t(74) = 4.28, p < .001, d = 0.98, and t(74) = 13.17, p < .001, d 

= 3.19, for static and dynamic stimuli respectively. The index scores on which these analyses are 
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based control for stimulus length; however, examination of only the first 10 s of the dynamic 

stimuli produced a similar pattern of results.  

Controlled Attention Towards Nonsexual Contextual Cues during Dynamic Stimuli 

 To examine gender differences in the degree to which attention was attracted by nonsexual 

regions of the dynamic video stimuli, we used the TFD towards nonsexual contextual ROI score. 

An independent samples t-test revealed no significant difference between women (M = 3.44, SD = 

2.58) and men (M = 3.27, SD = 2.10) in the time spent viewing nonsexual contextual regions of 

the video stimuli, t(74) = 0.29, p = .78, d = 0.07. 

Gender-specificity of Self-reported Attraction elicited by Static and Dynamic Stimuli 

 There was a significant interaction between Stimulus Modality and Participant Gender for 

the SRA Gender-specificity Index Score, F(1, 74) = 77.81, p < .001, ηp2 = .51 (see Figure 3). Men’s 

degree of gender specificity of self-reported attraction was significantly impacted by stimulus 

modality, t(74) = -2.38, p = .02, d = 0.63, such that the degree of gender-specificity was weaker 

for static (M = 2.77, SD = 1.04) compared to dynamic (M = 3.45, SD = 1.12) stimuli. Stimulus 

modality significantly impacted women’s degree of gender-specificity of self-reported attraction, 

t(74) = 2.45, p = .02, d = 0.50, such that women’s degree of gender-specificity was stronger for 

static (M = 1.38, SD = 1.03) compared to dynamic (M = 0.81, SD = 1.23) stimuli. Additionally, 

men’s degree of gender-specificity of self-reported attraction was stronger than women’s for both 

static, t(74) = 5.31, p < .001, d = 1.34 and dynamic stimuli, t(74) = 10.11, p < .001, d = 2.22 (see 

Figure 3).  
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Relationships between Initial and Controlled Visual Attention Biases and Self-reported 

Attraction during Static and Dynamic Stimuli  

 Moderated regression was used to investigate the strength of the relationship between 

initial orienting to preferred and nonpreferred targets (LTFF Gender-specificity Index Score) and 

self-reported attraction to preferred and nonpreferred targets (SRA Gender-specificity Index 

Score) elicited by static stimuli. As can be seen in Figure 4, Participant Gender did not moderate 

the relationship between initial orienting and self-reported attraction, B = -0.26, t(72) = -0.67, p = 

.50.  Because the moderation was not significant (i.e., the relationship between initial orienting 

and self-reported attraction was not significantly moderated by Participant Gender), simple linear 

regression was used to directly examine the relationship between initial visual attention and self-

reported attraction, collapsed across Participant Gender. Initial orienting was a significant 

predictor of self-reported attraction, B = 0.69, t(74) = 4.18, p < .001, R2 = .19, such that greater 

degree of gender-specificity in LTFF was predictive of a stronger degree of differentiation in SRA. 

 The same analyses were used to examine strength of the association between controlled 

attention (TFD) and self-reported attraction during static stimuli. Gender significantly moderated 

the effect of controlled attention on self-reported attraction for the static images, B = -2.78, t(72) 

= -2.46, p = .02. Simple slopes analysis revealed that, for androphilic women, the degree of gender-

specificity of TFD significantly and positively predicted the degree of gender-specificity of self-

reported attraction, B = 4.55, t(72) = 5.73, p < .001. For gynephilic men, the degree of gender-

specificity of TFD significantly and positively predicted the degree of gender-specificity of self-

reported attraction, B = 1.76, t(72) = 2.17, p = .03. Figure 5 depicts a stronger predictive 

relationship between controlled visual attention and self-reported attraction in women compared 

to men.  
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 A similar moderated regression model was used to investigate the relationship between 

controlled attention and self-reported attraction during dynamic stimuli. Participant Gender did 

not moderate this relationship, B = 1.26, t(72) = 0.80, p = .43, as can be seen in Figure 6.  Simple 

linear regression revealed that controlled attention was a significant predictor of self-reported 

attraction, B = 4.37, t(74) = 10.09, p < .001, R2 = .58, such that greater degree of gender-specificity 

in TFD was predictive of a stronger degree of differentiation in SRA.  

Relationship between Controlled Visual Attention Biases and Self-reported Arousal during 

Dynamic Stimuli  

 An independent samples t-test revealed that men (M = 3.83, SD = 1.61) and women (M = 

3.30, SD = 1.01) reported similar levels of arousal in response to the videos, t(44.03) =  -1.58, p = 

0.12, d = 0.40 (Levene’s test for equality of variances was significant, so adjusted degrees of 

freedom are reported). Moderated regression was then used to investigate the relationship between 

controlled attention and self-reported arousal during dynamic stimuli. Participant Gender did not 

moderate this relationship, B = 3.33, t(72) = 1.85, p = .07. Simple linear regression collapsed across 

gender revealed that controlled attention was not a significant predictor of self-reported arousal, B 

= 0.56, t(74) = 1.14, p = .26, R2 = .13. 

Discussion 

 The goal of the current study was to examine how stimulus modality (static versus 

dynamic) and cues (gender, sexual activity, and nonsexual contextual) influence attentional (i.e., 

gaze) and elaborative (i.e., self-reported attraction, self-reported arousal) processing of sexual 

stimuli in women and men. Replicating previous research using static images (Dawson & Chivers, 

2016), we observed significant gender differences in initial and controlled attention towards 

preferred and nonpreferred gender cues. Attentional capture, as assessed by the latency to first 
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fixate on either target, revealed that, for men, preferred sexual targets preferentially attract visual 

attention (i.e., gender-specific initial attention) whereas, for women, preferred and nonpreferred 

targets attract attention similarly quickly (i.e., gender-nonspecific initial attention). In contrast, 

men and women each exhibited an attentional engagement bias (i.e., they fixated longer) towards 

their preferred sexual target. Taken together, these findings add to the growing body of literature 

that attentional processing of preferred and nonpreferred gender targets differs depending on 

whether attentional capture versus attentional engagement is assessed, and that the effect of 

attentional stage is especially pronounced in women compared to men (Dawson & Chivers, 2016; 

Dawson et al., 2017; Fromberger et al., 2012).  

 The use of dynamic stimuli enabled a preliminary investigation into how sexual activity 

and nonsexual contextual cues impact attentional engagement with sexual stimuli, and if these 

effects are also gendered. Consistent with previous research using images and videos of couples 

engaged in sexual activity, men’s controlled visual attention was significantly greater to their 

preferred sexual target, whereas women attended significantly more to the nonpreferred female 

target (Lykins et al., 2008; Rupp & Wallen, 2007; Tsujimura et al., 2009). Similar to Lykins et al. 

(2008), we did not detect a gender difference in attention towards nonsexual contextual cues (c.f. 

Rupp & Wallen, 2007). Rupp and Wallen’s (2007) sample of women were distinguished based on 

their hormonal contraceptive status, with women using oral contraceptives showing a bias towards 

attending to the background and contextual regions of the stimuli. It is possible that a visual 

attention bias towards nonsexual background cues is influenced by hormonal status as well as 

gender. Given the consistency with which images and videos depicting sexual activity between a 

man and a woman produce gender differences in specificity of controlled visual attention, it seems 
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plausible to conclude that men and women differ in the ways in which they attend to complex 

sexual stimuli.  

 Models of sexual arousal posit that attentional processing of sexual cues contributes to 

sexual outcomes (Barlow, 1986; Dewitte, 2016; Janssen et al., 2000; Toates, 2009). For both men 

and women, attentional processing of sexual cues was positively related to self-reported sexual 

attraction for static and dynamic stimuli, and these effects were stronger for controlled attention 

compared to initial attention. This effect is consistent with models of arousal that hypothesize that 

controlled attentional processes are stronger predictors of self-report outcomes, because controlled 

attention is a better proxy for elaborative processing, whereas initial attention is more reflexive 

and predictive of physiological arousal (Janssen et al., 2000). Surprisingly, controlled visual 

attention was not predictive of self-reported arousal.  

Gendered Attentional Processing of Sexual Stimuli 

 Gender differences in attentional processing of sexual stimuli are well replicated (Dawson 

& Chivers, 2016; Lykins, Meana, & Kambe, 2006; Lykins et al., 2008; Nummenmaa et al., 2012; 

Rupp & Wallen, 2007; Tsujimura et al., 2009) yet explanations for these differences remain largely 

hypothetical. Below we discuss three potential sources of the gender difference in visual attention. 

First, gender effects in visual attention may arise because different features of the same sexual 

stimulus attract men’s and women’s visual attention (i.e., bottom-up processing) (Hall, Hogue, & 

Guo, 2011; Rupp & Wallen, 2008; Todd & Manaligod, in press). Second, men and women may 

adopt fundamentally different task-dependent attentional strategies when viewing sexual stimuli. 

These top-down influences would then impact which features of the stimuli capture and sustain 

attention (Itti, Koch, & Niebur, 1998; Moss, Baddeley, & Canagarajah, 2012; Todd & Manaligod, 

in press). And third, individual difference variables (e.g., hormonal status, sex drive, attitudes, 
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sexual experience) may influence the salience of sexual stimuli and the attentional strategies 

employed (Moss et al., 2012; Todd & Manaligod, 2018; Tsujimura et al., 2010). We believe that 

all three contribute together to produce gender effects in attentional processing of sexual cues.  

 Within the emotion literature, visual attention has been shown to be captured by various 

types of stimuli, including specific regions of the stimuli that contain information, whether it be 

emotional, appetitive, or aversive (e.g., Calvo & Lang, 2004; Henderson & Hollingworth, 1999; 

Lundqvist & Öhman, 2005). Lykins et al. (2006) established that sexual information is processed 

by the visual system differently than nonsexual information, such that attention is drawn to specific 

regions of sexual stimuli depending on the degree of sexual explicitness (Lykins et al., 2006; 2008; 

Rupp & Wallen, 2007). There is also a large body of evidence to support that regions of the body 

that signal mate quality and attractiveness (e.g., waist-to-hip-ratio) also preferentially attract and 

sustain visual attention (reviewed in Krupp, 2008). The current results extend these findings, such 

that the presence of dynamic sexual activity cues also influences bottom-up processing of sexual 

information. Sexual activity cues within more complex stimuli bias women’s, but not men’s 

attention towards their nonpreferred sexual target, as evidenced by the significant and large shift 

in degree of specificity for women (d = 1.88), compared to a non-significant and small shift in 

degree of specificity for men (d = 0.31). Contextual information relevant to the sexual salience of 

the stimulus (i.e., sexual activity cues) results in different patterns of attentional engagement with 

preferred and nonpreferred sexual targets compared to when these targets are presented 

individually. Thus, it seems reasonable to hypothesize that the gender difference typically 

observed for arousal patterns (reviewed in Chivers, 2017) is more likely the result of gender 

differences in attentional processing of sexual contextual information rather than nonsexual 

contextual information (i.e., the background). The observation that men and women attended 
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similarly to nonsexual contextual cues suggests that differences in specificity of arousal are not 

the result of men attending more to sexual cues eliciting a strong sexual response and women 

attending more to nonsexual contextual cues eliciting weaker and nonspecific responses across a 

range of sexual stimuli. Further, the degree to which specific stimulus features capture attention 

depends on the salience of these cues for the observer (Itti et al., 1998; Moss et al., 2012).  

 Top-down influences on attention include prioritizing information or cues based on their 

relevance/salience. Although we did not assess relevance or salience in the current study directly, 

it could be argued that for our sample of androphilic women and gynephilic men, preferred sexual 

targets are more relevant and salient from an evolutionary standpoint than are nonpreferred sexual 

targets (for discussion see Dawson & Chivers, 2016; Krupp, 2008). There is growing evidence to 

suggest that task demands impact eye movement behavior (reviewed in Hayhoe & Ballard, 2005; 

Land & Hayhow, 2001; Moss et al., 2012). We used a motivated rather than free viewing task, 

where participants were instructed to look at both targets to facilitate ratings of sexual attraction 

and to report overall feelings of sexual arousal during the dynamic stimuli. This task demand would 

impact top-down processing of the sexual stimuli by influencing both the stimulus features that 

attract attention (preferred and nonpreferred targets), as well as the strategies men and women 

employ when viewing sexual stimuli based on the relevance/salience of the targets for the observer 

and to the task itself (Hayhoe & Ballard, 2005; Land & Hayhow, 2001; Moss et al., 2012).  

 Women and men may adopt different attentional strategies when viewing sexual stimuli in 

order to augment their arousal. There is some evidence to suggest that men adopt more of an 

objectification or observer stance when viewing sexual stimuli by focusing their attention towards 

their preferred sexual target (Bossio, Spape, Lykins, & Chivers, 2014; Both, Laan, & Everaerd, 

2011; Janssen, Carpenter, & Graham, 2003; Rupp & Wallen, 2009). In contrast, women may be 
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more likely to project themselves into a stimulus, identifying with the nonpreferred female target 

(Bossio et al., 2014; Both et al., 2011; Janssen et al., 2003; Rupp & Wallen, 2009). Men’s gender-

specific pattern of visual attention was congruent with their self-reported attraction regardless of 

the stimulus modality used. This may reflect an objectification viewing strategy that relies more 

heavily on focusing on preferred sexual targets rather than projecting themselves into the stimulus; 

however, support for this hypothesis has not been found when examining patterns of arousal 

(Bossio et al., 2014). The observation that women’s controlled attention was gender-specific 

during dynamic stimuli (but in the direction not congruent with self-reported attraction), may 

support the hypothesis that women’s attention to nonpreferred sexual targets reflects a viewing 

strategy that augments arousal through identification with the target of the same gender. 

Specifically, attending to the female target may help women project themselves into the stimulus, 

which would lead to greater elaborative processing and increased arousal (Bossio et al., 2014; 

Janssen et al., 2003). The static image task may not have elicited this same viewing strategy 

because the less intense stimuli may limit opportunities for elaborative processing. Although we 

cannot directly infer the viewing strategy men and women used, these findings provide indirect 

support for the hypothesis that men and women may adopt different viewing strategies in order to 

modulate their own sexual interest and arousal, and this effect might be more pronounced when 

task demands require participants to report on their arousal or degree of sexual attraction. 

 It is important to note, however, that there was variability in the degree of specificity for 

our dependent variables for both genders, thus, other factors not examined in the study (e.g., 

hormonal status, relationship status, sex drive, sexual sensation-seeking) may further influence 

visual processing of preferred and nonpreferred cues. Using cognitive reaction-time based tasks, 

Dewitte (2016) observed that compared to women, men’s attention was more easily drawn to 
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sexual cues, especially when given opportunities for elaboration through longer stimulus 

presentation times. Men were also more strongly motivated to approach sexual stimuli and were 

better able to inhibit their attention towards sexual cues. We observed similar results using eye 

tracking. Men were faster to detect sexual cues than were women, attended longer to sexual cues, 

and reported greater sexual attraction, but not arousal. It is possible that the combination of high 

appetitive drive towards detecting and elaborating on preferred cues coupled with the strong ability 

to inhibit attention to nonpreferred cues may have also contributed to the gender-specific patterns 

observed in men. In contrast, nonspecificity in women’s initial attention to static images and 

gender-specificity in their controlled attention to dynamic stimuli that are incongruent with their 

sexual attraction, may be the result of less appetitive drive to preferred cues and/or less inhibition 

to nonpreferred cues.  

 Other trait-level individual difference variables appear to further influence visual attention 

towards sexual cues. For example, attitudinal factors, such as homonegative attitudes result in 

general avoidance of nonpreferred sexual targets, especially in men (Tassone, Dawson, & Chivers, 

2017). More general dispositional factors also influence gaze. Bradley, Costa, and Lang (2015) 

observed a significant negative relationship between disgust and gaze time towards sexual cues in 

women. Further, Tsujimura et al. (2010) observed a significant negative relationship between 

social introversion and time spent viewing the sexual region of a stimulus in men. State-level 

factors, such as degree of sexual arousal may also reinforce attention strategies (Jones, 2013). For 

example, when in a state of high arousal, the motivational salience of stimuli may shift with arousal 

in a positive feedback loop, resulting in certain stimulus features attracting attention preferentially. 

Of note, Jones (2013) compared specificity of gaze in an arousal versus neutral induction condition 

and did not find an effect of arousal on the stimulus features (i.e., gender cues) that attracted 
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attention in women; however, this does not mean that arousal state would not impact the viewing 

strategies employed by men and women. 

 An important consideration that we have not discussed is the possibility that the gender 

effects observed are not specific to sexual stimuli, but rather reflect broad gender differences in 

visual processing of information. Support for this hypothesis, as well as the three factors described 

above, comes from Moss et al. (2012). They demonstrated that bottom-up, top-down, and 

individual difference factors work together to produce gender effects in visual attention to a variety 

of stimuli. Using stimuli of various categories (images from action films, romance films, wildlife 

documentaries, surrealist and non-surrealist art), they observed significant gender differences in 

the features that attract attention (i.e., bottom-up influences). Irrespective of stimulus category, the 

authors observed a gender difference in specificity of visual attention for all stimuli depicting 

humans, such that all participants preferentially fixated on female targets, and this effect was more 

pronounced in women than men. To examine gender effects in top-down influences on visual 

attention, the authors instructed participants to complete three rating tasks (valence, potency, and 

activity level) while viewing the images. All three of these rating tasks resulted in women adopting 

a fundamentally different visual search strategy compared to men, such that there was a reliable 

gender difference in eye movement behavior. Women, on average, tended to be more exploratory 

in their gaze patterns, dispersing their gaze across the various stimulus regions by making more 

fixations to non-face locations, whereas men made less frequent fixations and fixations were more 

concentrated to specific regions. Finally, the authors observed significant relationships between 

individual difference factors and gaze patterns. Men’s and women’s eye movement patterns were 

positively predicted by extraversion, perseverance, and conscientiousness, whereas other 
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personality factors uniquely predicted women’s gaze (e.g., openness to experience and 

premeditation) and men’s gaze (e.g., urgency).   

Gaze patterns may then be gendered for all sorts of stimuli, and that perhaps the effects 

observed for sexual stimuli reflect this broader gender difference. If women’s attention is 

preferentially attracted to female targets in general (see Chivers, 2017 for a discussion of nonsexual 

motivations behind women attending to female targets), and that regardless of instructional 

condition they adopt a visual search strategy that is more exploratory than men’s, and if factors 

such as openness to experience are predictive of gaze patterns, then we might expect that women 

would produce a gender-nonspecific visual attention pattern. Further, if attention is requisite for 

sexual arousal, we would also predict that sexual arousal patterns would be similarly nonspecific 

or incongruent with sexual attraction. Future studies are needed to examine these interesting 

findings further and to test this hypothesis that gendered visual processing relates to the observed 

gender effects in sexual arousal.  

Limitations and Future Directions 

 While the purpose of the current study was to examine the effect of different sexual cues 

and stimulus modality on gendered visual attention, we would be remiss if we did not acknowledge 

that sexual activity cues and stimulus modality were conflated in our study. As such, the inclusion 

of an additional stimulus type (i.e., static images depicting couples engaging in sexual activity) 

would have provided a stronger test of our predictions and would have enabled us to disentangle 

whether it is the mere presence of sexual activity cues (that are not necessarily dynamic) or the 

dynamic nature of the stimulus, that influences visual attention. Although we did not include this 

stimulus category, the vast majority of previous research has used static images of couples engaged 

in sexual activity (Lykins et al., 2008; Rupp & Wallen, 2007). Thus, although a within-subjects 
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comparison would provide the strongest test, we are confident in our conclusion that specificity of 

visual attention in women is influenced by the presence of sexual activity cues (in static and 

dynamic stimuli) and that this effect becomes more pronounced when dynamic stimuli are used 

(i.e., becomes gender-specific in the direction incongruent to self-reported attraction). Future 

studies should assess visual attention and physiological arousal concurrently using static and 

dynamic stimuli in order to further test models of sexual response and understand the potential 

attentional mechanisms contributing to patterns of gender-specificity and nonspecificity that have 

been observed in the literature. 

 If we accept that men’s and women’s attention is differentially influenced by stimulus 

features, and that they adopt different attentional strategies when viewing the same sexual stimuli, 

then these gender differences have methodological implications for future research on patterns of 

sexual arousal. Researchers should be cognizant that the stimulus modality, sexual activity cues, 

and overall complexity of the stimulus appears to impact women’s attention to a greater degree 

than men’s. When planning sexual psychophysiological studies, careful consideration should be 

given to the types of stimuli selected. For example, using different stimuli for men and women 

limits gender comparisons because the response patterns observed might be stimulus specific, 

influencing bottom-up processing of sexual features. In contrast, using the same stimulus for men 

and women does not necessarily ensure that men and women will see the same features or that 

they will adopt the same viewing strategy, which will also influence response outcomes and gender 

comparisons. Further, if the same stimulus is used for both men and women, researchers should 

be mindful that this stimulus selected does not stack the deck, so to speak, in favor of eliciting a 

certain response pattern in either gender. Finally, the instructions that commonly accompany 

psychophysiological studies (e.g., ratings of various physiological and emotional states) likely 
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influence the viewing strategies and stimulus features attended to. While these instructions are 

consistent for men and women, researchers should consider how these demand characteristics 

might influence attention patterns and subsequent response patterns. 

Conclusions 

 The current study adds to the growing body of literature that suggests that many aspects of 

visual attention are gendered. To this end, we observed significant gender effects on attentional 

processing of sexual stimuli and these effects were dependent on the stage of information 

processing (i.e., initial versus controlled), the stimulus modality used to elicit attention (i.e., static 

versus dynamic), and the specific cues within the stimuli (i.e., preferred and nonpreferred sexual 

targets, sexual activity cues, nonsexual contextual cues). In support of models of sexual response, 

attention and sexual outcomes (i.e., sexual attractiveness ratings) were significantly related; 

however, contrary to these models, the relationship between attention and self-reported arousal 

was not significant. Based on these findings, we propose that these gender effects result from 

differences in the stimulus features that attract attention, task-relevant demands and motivational 

state of the observer, as well as individual differences that influence gaze.  
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Table 4.1  
Demographic information for the androphilic women and gynephilic men.  
  

 Gynephilic Men 
M (SD) n (%) 

Androphilic Women 
M (SD) n (%) 

Age 18.8 (1.3) 18.9 (1.2) 
Relationship status   

Single 22 (73%) 25 (54%) 
Dating 8 (27%) 21 (46%) 

Sexual Attraction   
      Exclusively opposite-gender attracted 24 (80%) 32 (70%) 
      Predominantly opposite-gender attracted 6 (20%) 14 (30%) 
Ethnicity   

European  21 (70%) 29 (63%) 
Asian  2 (7%) 6 (13%) 
Hispanic 1 (3%) 1 (2%) 
First Nations 0 (0%) 1 (2%) 
Other 6 (20%) 9 (20%) 

Highest Education Completed   
High school  4 (13%) 9 (20%) 
University (attending/ completed bachelor’s 
degree) 

26 (87%) 37 (80%) 

Employment   
Full-time student 24 (80%) 31 (67%) 
Part-time 2 (7%) 11 (24%) 
Unemployed 3 (10%) 2 (4%) 
Other 1 (3%) 2 (4%) 

Normal Vision   
Yes 18 (60%) 33 (72%) 
Corrected-to-normal 12 (40%) 13 (28%) 

Hormonal Contraceptive   
Yes — 30 (65%) 
No — 16 (35%) 

Sex with a Man   
     Yes 0 (0%) 42 (90%) 
     No 30 (100%) 4 (10%) 
     M number of partners — 5.3 (4.3) 
Sex with a Woman   
     Yes 25 (83%) 7 (16%) 
     No 5 (17%) 39 (84%) 
     M number of partners 6.9 (4.2) 2.0 (1.0) 
Mean Erotica use*   
 6.0 (1.1) 3.4 (1.3) 
Note. Erotica use: 3-4 = < once/month to once/month; >6 = more than several times/week 
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Table 4.2  
 
Raw gaze data for the androphilic women and gynephilic men as a function of stimulus modality 

and sexual target gender.  

 
Sexual 
Target 

Gynephilic Men 
M (SD) 

Androphilic Women 
M (SD) 

 Image Stimuli Video Stimuli Image Stimuli Video Stimuli 
 LTFF  TFD  SRA  TFD  SRA  LTFF  TFD  SRA  TFD  SRA  
Preferred  0.91 

(0.39) 
5.54 
(1.24) 

3.04 
(1.02) 

12.16 
(2.38) 

3.73 
(0.99) 

1.28 
(0.51) 

4.98 
(1.08) 

2.23 
(1.02) 

6.79 
(1.89) 

1.89 
(1.04) 

Nonpreferred  1.85 
(0.66) 

2.36 
(1.16) 

0.27 
(0.52) 

4.57 
(1.69) 

0.28 
(0.55) 

1.24 
(0.46) 

3.48 
(1.00) 

0.84 
(0.91) 

9.67 
(2.18) 

1.07 
(1.05) 
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Figure 4.1 Androphilic women’s and gynephilic men’s latency to first fixation as an index score 

(preferred minus nonpreferred gender * -1) for static stimuli. Error bars represent 95% CI.   
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Figure 4.2 Androphilic women’s and gynephilic men’s total fixation duration as an index score 

(preferred minus nonpreferred gender) for static and dynamic stimuli. Error bars represent 95% 

CI.  
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Figure 4.3 Androphilic women’s and gynephilic men’s self-reported attraction as an index score 

(preferred minus nonpreferred gender) for static and dynamic stimuli. Error bars represent 95% 

CI.   
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Figure 4.4 The relationship between initial attention and self-reported attraction (gender-

specificity index scores) during static still images.  

Note.  Gender did not moderate the relationship between initial attention and self-reported 

attraction; however, this figure depicts the positive relationship for both androphilic women and 

gynephilic men. 
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Figure 4.5 The relationship between controlled attention and self-reported attraction (gender-

specificity index scores) during static still images, moderated by gender.  
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Figure 4.6 The relationship between controlled attention and self-reported attraction (gender-

specificity index scores) during dynamic videos.  

Note. Gender did not moderate the relationship between controlled attention and self-reported 

attraction; however, this figure depicts the positive relationship for both androphilic women and 

gynephilic men. 
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CHAPTER FIVE  

Summary, Implications, and Conclusions 

Summary 	

The research described within this dissertation examined cognitive-motivational 

processing of sexual cues in order to elucidate gender effects observed in sexual arousal. Sexual 

arousal involves the integration of physiology, cognition, emotion, and behaviour (Chivers, 2005) 

and is directly related to sexual well-being (Laumann et al., 2004). Much of the foundational 

research on sexual response patterns has focused on sexual arousal as the target of investigation, 

with an emphasis on gender effects in these patterns (e.g., in the stimuli capable of eliciting sexual 

arousal and in the relationship between physiological and self-reported arousal; Chivers, 2005; 

2010; Chivers, Seto, Lalumière, Laan, & Grimbos, 2010). While examining differences and 

similarities in men’s and women’s sexual arousal patterns is important, it does not reveal the 

underlying processes or mechanisms by which these patterns manifest. Informed by cognitive-

motivational models of sexual response, the three empirical studies described in this dissertation 

examined processes and mechanisms contributing to the well-replicated gendered sexual arousal 

patterns observed in the literature. In sum, the results suggest that there are multiple, distinct stages 

of attentional processing of sexual cues and that there are both gender similarities and differences 

in these processes. The paradigms investigated within this dissertation each tap into different 

stages of processing enabling an examination of some of the components of the cognitive-

motivational model of sexual response. The findings are particularly promising for increasing our 

understanding of mechanisms underlying sexual arousal, as well as other aspects of sexuality such 

as sexual interest and sexual functioning, each of which have important implications for sexual 

well-being of men and women. 
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In Chapter Two I tested whether sexually-salient cues elicit automatic attentional biases 

(e.g., rapid orienting, selective attention, and difficulty disengaging)—the first component of the 

cognitive-motivational model. I also examined how state and trait sexual motivation further impact 

the salience of sexual cues influencing the strength of the attentional biases. Replicating effects 

observed for other evolutionarily-relevant and biologically-prepared stimuli (e.g., threatening 

stimuli), sexual stimuli evoke attention, producing biases consistent with attentional orienting, 

selective attention, and difficulty disengaging in both women and men. The absence of a 

relationship among these biases suggests that there are multiple, distinct attentional mechanisms 

that are activated by sexual cues. Contrary to the cognitive-motivational model, sexual motivation 

did not influence the strength of attentional bias. Although not tested in this study, rapid attentional 

orienting and selective attention to sexual cues is hypothesized to result in the initiation of a sexual 

response, whereas difficulty disengaging attention from sexual cues would be more relevant for 

regulating sexual response across time. Taken together, the results of Chapter Two suggest that 

men’s and women’s attentional systems operate in a similar way in order to rapidly detect relevant 

sexual cues, and that there are multiple attentional mechanisms involved in the processing of 

sexual cues, which likely serve different functions in initiation and regulation of sexual arousal. 

The cognitive-motivational model proposes that sexual cues are processed in multiple 

stages resulting in the initiation and regulation of sexual outcomes, including physiological 

arousal, self-reported arousal, sexual motivation, and behaviour. In Chapter Two, I established that 

incentivized sexual cues are indeed prioritized by the attentional system, and that this prioritization 

occurs similarly in men and women. Specifically, sexual cues elicit automatic attentional biases in 

both genders. This leads to the hypothesis that gender effects observed in sexual arousal patterns 

must be the result of other attentional processes or mechanisms. In Chapter Three I tested whether 
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the gender effects observed in specificity of genital and self-reported sexual arousal might be the 

result of differences in initial and controlled attentional processing of preferred and nonpreferred 

gender cues. A secondary aim was to examine the relationship between attentional processing and 

self-reported ratings of attraction towards the targets. In general, men’s initial and controlled 

attentional biases were strongly biased towards their preferred sexual target and were positively 

related to their overall reported sexual attraction to the target. In contrast, women did not exhibit 

an initial attentional bias to preferred and nonpreferred sexual cues (i.e., nonspecific). 

Interestingly, women did exhibit a controlled attentional bias towards their preferred sexual target 

and this was positively related to their overall reported sexual attraction; however, these effects 

were significantly smaller than those observed for men. According to the model, initial attentional 

processes are responsible for the initiation of a sexual arousal. As such, these findings are the first 

to identify a potential process (i.e., initial visual attention) contributing to the commonly observed 

gender difference in specificity of sexual arousal. These results further support that sexual cues 

undergo multiple stages of attentional processing, and that some, but not all, stages are gendered.  

Cognitive-motivational models of sexual response hypothesize that sexual arousal is 

regulated through the opportunity for conscious elaboration of stimulus features within sexual 

stimuli. According to the model, more complex stimuli yield greater opportunity for elaborative 

processing and sexual meanings to be attributed, demanding greater attentional resources, resulting 

in greater response magnitude. The studies in Chapters Two and Three restricted the opportunity 

for cognitive elaboration because the stimulus presentation length was limited (e.g., 100-500 ms 

in Chapter Two) or the sexual cues were depicted in static images void of contextual cues (e.g., no 

sexual activity cues; Chapter Three). In Chapter Four, I examined how stimulus modality (static 

visual images versus dynamic audiovisual films) and stimulus features (gender, sexual activity, 
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and nonsexual contextual cues) influenced attentional (i.e., gaze) and elaborative (i.e., self-

reported attraction, self-reported arousal) processing of sexual stimuli. This study adds to the 

growing body of literature that suggests that initial and controlled visual attention are gendered 

and elucidates specific methodological factors contributing to these effects. Men’s attentional 

biases were not impacted by stage of attentional processing or stimulus modality, whereas 

women’s attentional biases were sensitive to both. Replicating the findings of Chapter Three, static 

images yielded a nonspecific initial attentional bias and a gender-specific controlled attentional 

bias in women. Using dynamic video stimuli, women’s controlled attentional bias shifted, and a 

gender nonspecific pattern of visual attention emerged. This is the first study to demonstrate how 

methodological factors (e.g., stimulus type and length) influence attentional processing, possibly 

contributing to the commonly observed gender effects in sexual response patterns. The results have 

theoretical implications for cognitive-motivational models of sexual response. In support of the 

model, a significant relationship between attention to sexual cues and ratings of sexual 

attractiveness was observed; however, contrary to the model, no direct relationship between 

attention to sexual cues and self-reported sexual arousal was detected. 

Current models of sexual response hypothesize that multiple stages of attentional 

processing of sexual cues are requisite for the initiation and regulation of sexual arousal. According 

to cognitive-motivational models, initiation of sexual arousal is achieved via sexual cues 

automatically and reflexively capturing attention. The results of the current studies support that 

cognitive processing of sexual stimuli is an important component of sexual arousal. Together they 

suggest that a variety of sexual cues that differ in explicitness (words versus images), 

incentivization (preferred and nonpreferred gender cues), and complexity (static versus dynamic) 

are capable of capturing and sustaining attention in men and women. Interestingly, a gender 
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difference exists in the degree to which stimuli that differ in incentivization (i.e., preferred and 

nonpreferred gender cues) capture and sustain attention. In men, preferred gender cues 

preferentially capture attention, whereas both preferred and nonpreferred gender cues capture 

women’s attention. Additionally, stimulus complexity and other contextual cues (e.g., sexual 

activity) appear to influence women’s attentional processing more strongly than men’s. Multiple 

factors likely contribute to these effects, none of which were directly examined in this dissertation. 

I hypothesize that gender effects in the stimuli capable of capturing attention are the result of 

differences in the salience of these cues for the observer. Sexual salience may be influenced by 

evolutionary selection pressures (see Chapter Three for a discussion), previous experience with 

the stimuli (see Chapter Three for a discussion), task demands (see Chapter Four for a discussion), 

and individual differences in factors that would motivate (i.e., sexual excitation, sensation-seeking) 

or inhibit (sexual inhibition, sexual disgust) attention (see Chapters Two, Three, and Four for 

discussions).  

Much of the previous literature testing cognitive-motivational models examined the 

regulatory effects of attention on sexual arousal; however, these data do not shed light on how 

sexual cues are processed. The current studies are among some of the first to empirically test the 

attentional processes outlined in cognitive-motivational models of sexual response. In general, 

predictions based on individual components of the models (i.e., initial and controlled attention) 

were supported. A major implication of the three studies is that gender effects were observed at 

specific stages of attentional processing, and these gender effects may be factors contributing to 

gender effects in sexual outcomes.  

Although support for the various stages of attentional processing outlined in the model was 

observed in the current studies, we did not observe significant predictive relationships between 
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some of the components in the model. Specifically, no significant relationships were detected 

between automatic attentional biases and measures of sexual motivation in Chapter Two. It is 

possible that the relationship between automatic attention and sexual motivation is indirect, rather 

than direct. For example, the relationship between automatic attentional biases and sexual 

motivation may be mediated by controlled attentional processes or the magnitude of sexual arousal 

elicited. Future research should include measures of state sexual motivation, as well as test indirect 

rather than direct pathways in order to comprehensively examine this further. 

The specific methodologies used in Chapter Two may also contribute to the null findings. 

There is considerable evidence supporting that sexual motivation operates as both a trait and a 

state (for a review see Dawson & Chivers, 2014); however, only trait sexual motivation was 

assessed in Chapter Two. The cognitive-motivational model hypothesizes a relationship between 

attention to sexual cues and state sexual motivation (i.e., sexual motivation that emerges from 

activation of the sexual response system; Toates, 2009), rather than trait or behavioural sexual 

motivation. The nature of the tasks in Chapter Two precluded us from including a measure of state 

sexual motivation following each trial. We also did not induce a sexually-motivated state prior to 

completing the tasks. Our behavioural measure of sexual motivation (i.e., the incentive motivation 

task) was moderately correlated to the validated measures of trait sexual motivation (i.e., rs = .18 

to .32). It is possible that the behavioural task was also insufficient in capturing state sexual 

motivation, and as such perhaps should not be expected to relate to automatic attentional biases 

elicited by sexual cues. In fact, progressive ratio tasks are thought to reflect reward strength (i.e., 

incentivization of sexual cues), rather than sexual motivation specifically (Arnold & Roberts, 

1997). In Chapters Three and Four, we used a motivated viewing task. Participants were asked to 

report their degree of sexual attraction towards each target. Although not a measure of state sexual 



 175 
 

motivation per se, self-reported attraction was positively related to gaze time in both studies, 

consistent with predictions from the model.  

Surprisingly, no significant relationship was observed between attentional processing of 

sexual cues and self-reported sexual arousal. The cognitive-motivational model hypothesizes that 

the meanings ascribed to sexual cues, as well as the genital response and attentional resources 

commanded by the sexual cues, operate in a reciprocally reinforcing fashion. In Chapter Four, we 

assessed attention to sexual cues, but not the meanings evoked by such cues. The cognitive-

motivational model predicts that only cues associated with positive sexual meanings will result in 

self-reported sexual arousal. Perhaps, then, the absence of a significant relationship is due to the 

sexual cues not evoking positive meanings or eliciting sufficient self-reported arousal. Arousal 

ratings for both men and women were below the midpoint of the scale, suggesting that the stimuli 

or presentation length prevented substantial sexual arousal from emerging. It is also possible that 

this relationship is not direct. Future research should assess the meanings associated with sexual 

stimuli, as well as examine potential mediators of the relationship (e.g., positive/negative 

meanings, genital arousal). 

A final limitation is that we did not examine all components proposed in the cognitive-

motivational model, which precludes a thorough examination of how these components work 

together to produce sexual outcomes. With respect to the current research question, which was to 

examine potential mechanisms or processes that contribute to gendered sexual arousal patterns, 

future research is needed to test these relationships directly (e.g., by directly examining the effect 

of automatic and controlled attentional processing of sexual cues on genital arousal, self-reported 

arousal, sexual desire, and sexual behaviour). Doing so would not only elucidate the role of 

attentional processes as they pertain to gender effects in sexual arousal but would also address the 
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limitations of the current studies in terms of whether the cognitive-motivational model is 

empirically-supported. 

Implications and Future Directions 

The suite of studies included in this dissertation have implications across three related 

areas. First, the paradigms used to assess attentional processes have applications for assessing and 

capturing sexual interest in men and possibly women. Second, the specific attentional mechanisms 

identified (e.g., attentional capture, disengagement) may aid in conceptualizing individual 

differences in sexual functioning. Third, the attentional paradigms used may have clinical utility 

in the development of attention-based interventions for various sexual dysfunctions, elucidating 

the mechanisms by which some of the current interventions (e.g., mindfulness) work, and may be 

useful for outcome-based assessment of treatment effectiveness. 

What can Attention Tell us About Variation in Sexual Interest? 

Since the 1960s there has been research and clinical interest in the development of 

measurement devices and paradigms capable of detecting patterns of sexual interest and arousal 

(e.g., Fisher, Gross, & Zuch, 1965; Freund, 1963). Most notably this has been in the area of 

forensic sexology, where the assessment of individuals’ sexual interests may not be reliably 

assessed via self-report due to problems with impression management biases, as well as motivation 

to conceal or manipulate the assessment of their physiological response (e.g., individuals who have 

committed sexual offenses or who have paraphilias—persistent sexual interest or arousal to an 

atypical target (e.g., children) or activity (e.g., watching an unsuspecting person). Although the 

current set of studies focused on how cognitive-motivational processes relate to sexual response 

more broadly, the measures and paradigms are promising for forensic sexological and clinical 

contexts. 
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We currently have well-validated measurement tools—circumferential and volumetric 

phallometry—for the purposes of assessment of men’s sexual interest or preferences in forensic 

settings. These measures are capable of detecting men’s genital response patterns to age (e.g., 

Blanchard, Klassen, Dickey, Kuban, & Blak, 2001; Freund & Blanchard, 1989; Freund & Watson, 

1991; Seto, Lalumière, & Blanchard, 2000), gender (e.g., Chivers, Rieger, Latty, & Bailey, 2004; 

Chivers, Seto, & Blanchard, 2007; Freund, 1963; Freund, 1965; Freund, Langevin, Cibiri, & Zajac, 

1973; Mavissakalian, Blanchard, Abel, & Barlow, 1975), and sexual activity cues (Chivers, Roy, 

Grimbos, Cantor, & Seto, 2014; Lalumière & Quinsey, 1994; Seto, Lalumière, Harris, & Chivers, 

2012), and show strong evidence of both sensitivity (68-88%) and specificity (90-97%; reviewed 

in Fromberger et al., 2012). Although reliable and valid, phallometry has been criticized due to the 

intrusive nature of the methodology (reviewed in Howes, 1995), high proportions of non-

responders (reviewed in Howes, 1995), and questionable discriminant validity and selectivity in 

forensic contexts (Fromberger et al., 2012; Kalmus & Beech, 2005; Marshall & Fernandez, 2000).  

Although there are a number of well-validated measurement devices to assess women’s genital 

response (e.g., vaginal and clitoral photoplethysmography; Suschinsky, Lalumière, & Chivers, 

2009; Suschinsky, Shelley, Gerritsen, Tuiten, & Chivers, 2015; thermography; Kukkonen, Binik, 

Amsel, & Carrier, 2007; 2010; laser Doppler imaging; Waxman & Pukall, 2009), the sensitivity 

and specificity in terms of their ability to assess age and gender preferences in women has not been 

evaluated. As such these measures cannot yet be used to assess women’s sexual interest.   

To address the limitations of genital response assessment for assessing sexual interest, 

viewing-time paradigms have been used as an alternate technique (for meta-analytic review see 

Schmidt, Babchishin, & Lehmann, 2017). According to Singer’s (1984) 3-phase model of sexual 

arousal, the aesthetic phase involves attending or fixating on a target of interest. Viewing time is 
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thought to reflect processing that occurs within the aesthetic phase and is based on the premise that 

individuals spend longer viewing images they find sexually appealing/attractive compared to non-

appealing/attractive images (Ebsworth & Lalumière, 2012; Israel & Strassberg, 2009; Quinsey, 

Ketsetzis, Earls, & Karamanoukian, 1996; Rullo, Strassberg, & Israel, 2010; Schmidt et al., 2017). 

The task traditionally involves individuals rating the images for sexual attractiveness, while the 

time spent viewing the image is unobtrusively recorded. Although not a direct measure of 

attentional capture per se, longer response times on the rating task is thought to be indicative of an 

individual’s sexual interest or preference to the target image. Even though this measure has 

demonstrated evidence of discriminant validity in samples of men and women of varying sexual 

attractions (Ebsworth & Lalumière, 2012; Israel & Strassberg, 2009; Quinsey et al., 1996; Rullo 

et al., 2010; Schmidt et al., 2017; cf. Dawson, Suschinsky, & Lalumière, 2012; Imhoff et al., 2010; 

Israel & Strassberg, 2009; Wright & Adams, 1999), this paradigm as an assessment measure 

capturing sexual interest has been criticized. There is evidence suggesting viewing-time paradigms 

are vulnerable to faking and manipulation similar to phallometry (reviewed in Fromberger et al., 

2012; Kalmus & Beech, 2005), as well as uncertainty regarding what viewing-time actually 

assesses (i.e., a measure of decision speed rather than sexual interest; Imhoff et al., 2010).  

The assessment of pupil dilation has been investigated as a measure to assess sexual interest 

that is not impacted by conscious manipulation because it reflects autonomic arousal. Similar to 

other measures, men’s pupillary response is specific to age and gender preferences (Attard-

Johnson, Bindemann, & Ciardha, 2016; Atwood & Howell, 1971; Hess, 1965; Rieger et al., 2015; 

Rieger & Savin-Williams, 2012), whereas in women pupillary response is specific to age (Attard-

Johnson et al., 2016) but not gender cues (Attard-Johnson et al., 2016; Rieger et al., 2015; Rieger 

& Savin-Williams, 2012; Scott et al., 1967). Thus, while pupil dilation addresses the limitations 
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of other measures to assess sexual interest, it too, does not capture women’s sexual preferences.  

As such, there is a need for additional valid measures of sexual interest that are less susceptible to 

conscious manipulation that are able to capture sexual preferences. Direct measures of attentional 

processing may be one solution to this problem. 

Given the aforementioned problems with current assessment techniques, researchers have 

begun exploring the utility of implicit measures in capturing sexual interest and preferences. These 

paradigms capture automatic or implicit attentional biases, and as such do not require conscious 

control or elaboration—which is particularly important for assessing sexual interests that 

individuals may be motivated to inhibit. Preliminary evidence suggests that a number of cognitive 

paradigms have promise for capturing sexual interest. Assessing the strength of the implicit 

associations between Child + Sex using the Implicit Association Test (IAT), demonstrates that 

men who are pedophilic (i.e., sexually attracted to children) exhibit strong associations between 

Child + Sex, whereas men who are teleiophilic (i.e., sexually attracted to adults) do not (reviewed 

in Snowden, Craig, & Gray, 2011). Two versions of the emotional Stroop (word and pictorial) 

have been used in samples of men who have sexually offended against children or adults. These 

tasks demonstrate that both groups exhibit an attentional bias towards stimuli depicting children 

or adult sexual violence, consistent with their offenses (Ciardha & Gormley, 2011; Price & 

Hanson, 2007; Smith & Waterman, 2004). Choice reaction tasks, similar to the dot-probe task used 

in Chapter Two, also differentiate between pedophilic and teleiophilic men when images of 

children and adults are used (Giotakis, 2005; Mokros, Dombert, Osterheider, Zappalà, & Santila, 

2010). Finally, Beech and colleagues (2008) reported that images of children produced an 

attentional blink in pedophilic, but not teleiophilic men. Interestingly, these tasks show similar, if 

not enhanced, discriminant validity compared to traditional phallometric assessments (reviewed in 
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Snowden et al., 2011).  

The results from the current studies add to this body of research by demonstrating the 

potential for the tasks used in Chapter Two (Dot-Probe, Line Orientation, Emotional Stroop, and 

Attentional Blink) to be applied in other contexts (e.g., forensic) and to be used to assess the sexual 

interests of both men and women. The cognitive tasks in Chapter Two demonstrated medium to 

large effects using both sexual images and sexual words. Of note, these effects were similar in men 

and women, suggesting promise for the application of these tasks for assessing sexual interest in 

both genders. Future research should manipulate the types of stimuli used (e.g., by age and gender 

depicted) to establish the sensitivity, reliability, and discriminant validity of the speeded implicit 

tasks used to assess attentional biases that reflect sexual interests. Doing so may have important 

implications for the assessment and classification of sexual interest, especially given that these 

tasks are robust to intentional manipulation.  

The forced attention paradigm used in Chapters Three and Four captures preferential visual 

attention at both initial and controlled stages of processing. Initial attention is thought to be more 

reflexive and less vulnerable to conscious control, whereas controlled attention is prone to 

manipulation. Replicating and extending the findings of Dawson and Chivers (2016; 2018; 

Chapters Three and Four), Vásquez-Amézquita et al. (2017) used an identical forced attention 

paradigm and detected gender and age preferences at the initial and controlled attention stages in 

men, and at the controlled attention stage in women. Dawson, Fretz, and Chivers (2017) also used 

this paradigm to assess sexual interest in women of varying sexual attractions. Patterns of 

controlled visual attention corresponded with self-reported sexual attraction, providing 

preliminary evidence to support the use of this paradigm in assessing women’s, as well as men’s 

sexual interests. The specific paradigm we used was previously used in samples of pedophilic and 
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teleiophilic men to assess age and gender preferences (Fromberger et al., 2012; 2013), such that 

both initial and controlled attentional biases consistent with sexual preferences were observed. 

Furthermore, they found that first fixation latency accurately discriminated between pedophiles 

and teleiophiles, with a sensitivity of 86.4% and a specificity of 90.0%, similar to studies using 

phallometry and better than studies using viewing time (80% and 65-96%; specificity and 

sensitivity, respectively).  

Taken together, both implicit cognitive measures, as well as visual attention paradigms 

have promise for the assessment of sexual interest and preferences in a number of contexts, 

especially those where self-report may not be reliable. These paradigms offer additional 

advantages, in that the same measure can be used in men and women, addressing methodological 

limitations of previous work on gender differences. Additionally, these measures are less invasive, 

less time-consuming, and less cumbersome than the assessment of genital sexual response, and for 

these reasons may be particularly useful in clinical contexts.  Additional research is needed to 

examine the utility of these paradigms, including additional data on the validity, reliability, and 

sensitivity of these paradigms in different populations and contexts. 

What can Attention Tell us About Variation in Sexual Functioning? 

Models for sexual dysfunction also highlight attention as mechanistically related to 

problems with sexual response. (Barlow, 1986).  The most prominent of these is Barlow’s 

cognitive-distraction model (CDM), which proposes two distinct feedback loops contributing to 

sexual arousal—one for sexually-functional individuals and one for individuals with sexual 

dysfunction. For sexually-functional individuals, sexual arousal and desire emerge through a 

positive feedback loop whereby sexual cues elicit positive affect which increases focal attention 

toward the sexual cue. This positive affect and attention then fosters arousal serving to further 
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direct focal attention towards the sexual cue, resulting in approach motivated behavioral tendencies 

(e.g., desire for sex; Barlow, 1986; Cranston-Cuebas & Barlow, 1990). Barlow (1986) proposed 

that a negative feedback loop is responsible for sexual dysfunction. For individuals with sexual 

dysfunction, sexual cues evoke negative affect or anxiety. In an effort to avoid these negative 

affective states, individuals then focus or direct their attention away from the sexual cue towards 

nonsexual cues, resulting in weaker arousal and avoidance of sexual situations (i.e., absence of 

desire). The hypothesis that sexual dysfunction is related to attentional processes is twofold. The 

first hypothesis suggests that among individuals with sexual dysfunction, sexual cues do not 

capture attention and therefore inhibit the initiation of sexual response. The second hypothesis 

suggests that after a sexual response has been initiated, attention is distracted away from sexual 

cues, impeding elaborative processing of the stimulus, resulting in decreases in arousal and desire. 

The cognitive and eye tracking paradigms within this dissertation may be useful for understanding 

mechanisms underlying the specific sexual difficulties (i.e., lower arousal and desire) in men and 

women.  

There are no published studies with men and very few studies with women that use 

cognitive tasks to differentiate individuals with and without sexual dysfunctions. The lack of 

research examining the discriminant validity of cognitive tasks as they apply to sexual dysfunction 

may be because differentiating these groups through more traditional measures (e.g., structured 

interview and self-report tools) is accurate and reliable making it unnecessary to incorporate these 

paradigms. While differentiating individuals with and without sexual dysfunction is possible 

through interviews and self-report tools, these methods cannot elucidate the specific cognitive 

mechanisms contributing to the sexual dysfunction for the individual. For example, sexual 

dysfunction could result from sexual cues not capturing attention or from difficulties maintaining 
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engagement with sexual cues, or both.  

Versions of the emotional Stroop have been used in samples of women with low desire—

hypoactive sexual desire disorder (HSDD; Bloemers et al., 2013, Poels et al., 2013) and a sexual 

pain condition—provoked vestibulodynia (PVD; Payne et al., 2005) to reveal underlying 

mechanisms contributing to the sexual difficulties. In women with HSDD, sexual cues did not 

produce an attentional bias, suggesting that HSDD is related to a relative insensitivity to sexual 

cues, resulting in impairments in the activation of the sexual response system. Treatment for 

HSDD using a combination of testosterone—to increase sensitivity to sexual cues—and 

phosphodiesterase type 5 inhibitors (PDE-5 inhibitors)—to relax smooth muscle in the genitals to 

facilitate blood flow—produced an attentional bias in women with HSDD (Bloemers et al., 2013; 

Poels et al., 2013), resulting in improvements in overall sexual functioning. Attention to pain-

related words differentiated women with and without PVD, suggesting that attention to pain rather 

than sexual cues may contribute to impairments in sexual response in women with PVD (Payne et 

al., 2005). Contrastingly, other cognitive tasks have been shown to be less effective in 

discriminating sexually-functional and dysfunctional women or elucidating mechanisms 

contributing to their sexual difficulties. For example, the dot-probe task did not show evidence of 

discriminant validity among women with and without HSDD; however, this may be the result of 

the stimuli used, which were reportedly found to be not particularly sexually arousing (Brauer et 

al., 2012). Lykins, Meana, and Minimi (2011) examined visual attention patterns in three groups 

of women with low desire, sexual pain, and no sexual difficulties. They observed that women with 

sexual pain attended less to the sexual regions and more to the nonsexual regions compared to the 

other two groups, supporting the hypothesis that some sexual difficulties may be related to 

distraction or avoidance of sexual cues, and that this can be captured using eye tracking.  



 184 
 

Although the cognitive tasks used in the current study were not significantly related to 

measures of sexual motivation, this does not mean that these tasks would not differentiate between 

individuals with and without sexual dysfunction, especially if the stimuli were salient to the area 

of sexual difficulty (e.g., images of penetration for women with provoked vestibulodynia; sexual 

versus nonsexual images for disorders of arousal such as erectile dysfunction, HSDD, and Female 

Sexual Interest/Arousal Disorder; [SIAD]). Cognitive-motivational models predict that automatic 

attentional biases result in the initiation of sexual arousal, and that sexual motivation emerges from 

arousal. As such, the attentional biases (or lack thereof in the case of sexual dysfunction) may 

demonstrate significant relationships with sexual arousal, rather than sexual motivation. Future 

research should examine the relationships between cognitive biases and sexual arousal in samples 

of men and women with and without sexual dysfunction to test this hypothesis. 

Identification of the specific cognitive factors underlying sexual dysfunction would also be 

helpful for recommending targeted interventions based on the presenting problem. For example, 

the new polythetic criteria for SIAD results in a sample of women that are heterogeneous in terms 

of their responsivity and interest in sexual cues, arousal, and desire. Being able to distinguish these 

women by the mechanisms contributing to their sexual difficulties would be crucial for the 

adoption of a personalized medicine approach (see Bloemers et al., 2013; Poels et al., 2013), 

whereby targeted interventions can be recommended based on specific mechanisms underlying the 

sexual dysfunction. This approach would lead to greater specificity in diagnosis and treatment 

recommendations.  

The Role of Attentional Mechanisms in Intervention for Sexual Dysfunction 

As discussed in the previous section, identifying the specific cognitive mechanisms 

underlying different sexual dysfunctions may be particularly useful for targeting specific 
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interventions to individuals using a personalized medicine approach. Understanding cognitive 

mechanisms as they relate to sexual dysfunction may also lead to the development of interventions 

aimed at targeting processing of sexual cues as a way to regulate sexual response for a variety of 

etiologies in men and women. Attentional bias modification (ABM) using similar tasks to those 

reported in Chapter Two have been used to alter automatic attentional biases elicited by threatening 

stimuli, positively- and negatively-valenced stimuli, and alcohol and other substance stimuli, that 

are mechanistically related to anxiety, depressive, and substance use disorders respectively (for 

meta-analytic reviews see Hakamata et al., 2010; Mogoaşe, David, & Koster, 2014). ABM works 

by retraining the automatic attentional biases elicited by certain classes of stimuli by intentionally 

orienting attention away from the emotionally-salient stimuli towards the neutral or non-salient 

stimuli. The argument is that if attentional biases have a causal role in the maintenance of a 

particular disorder, then reducing the attentional bias should produce changes in symptoms 

associated with the disorder (Hakamata et al., 2010; Mogoaşe et al., 2014).  

ABM has been shown to produce medium-size effects for the improvement of anxiety and 

depressive symptoms, as well as cravings related to substance use (Hakamata et al., 2010; 

Mogoaşe, David, & Koster, 2014). For example, individuals with anxiety disorders exhibit strong 

attentional biases to threat-relevant stimuli, which is associated with the severity of their anxiety 

symptoms (Hakamata et al., 2010). In ABM for anxiety disorders, individuals undergo training to 

modify the types of stimuli that elicit an attentional bias, and this then leads to improvements in 

anxiety-related symptomatology. In the traditional dot-probe task, the probe replaces the neutral 

and threatening stimuli randomly, in ABM, the probe replaces the neutral stimulus 100% of the 

time. Participants learn an implicit if-then rule: if both threatening and neutral stimuli are present, 
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attend preferentially to the neutral stimuli because the task is to respond to the presence of the dot 

and the dot always replaces the neutral stimulus.  

Each of the cognitive tasks in the current study elicited attentional bias effects specific to 

sexual cues. If future research can establish that attentional biases significantly and meaningfully 

related to symptoms of sexual dysfunction in men and women, then ABM using the tasks from 

Chapter Two may be a fruitful area for the development of treatments for sexual dysfunction. If 

sexual dysfunction is related to attention not being captured by sexual cues or being distracted 

away from sexual cues (Barlow, 1986), then rather than training individuals to attend away from 

salient stimuli, as is the case for anxiety, depressive, and substance use disorders, for sexual 

dysfunction the goal would be to facilitate attention towards sexual cues. For example, using the 

dot-probe task, individuals with sexual dysfunction could be trained to preferentially attend to 

sexual cues by having the probe replace the sexual image 100% of the time. We would hypothesize 

that increased attention towards sexual cues would result in stronger activation of the sexual 

response system and as such would address some of symptoms of sexual dysfunction. 

Additionally, these tasks could also be used before and after treatment to examine if treatment 

improves responsivity to sexual cues, and as such could be used as an indicator of treatment 

effectiveness. 

Many of the psychological interventions for the treatment of sexual dysfunction include an 

attentional focus on sexual stimuli, both internal (e.g., physiological sensations) and external (e.g., 

contextual cues). Masters and Johnson’s (1966) sensate focus emphasizes remaining in the present 

and focusing attention on the physical sensations experienced during genital and non-genital 

touching. Mindfulness-based therapies have been shown to be a promising intervention for the 

treatment of a variety of sexual dysfunctions in men (e.g., Erectile Dysfunction and HSDD; Bossio, 
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Basson, Brotto, Driscoll, & Correia, under review; Brotto & Woo, 2010) and women (e.g., HSDD; 

SIAD, PVD; Brotto & Basson, 2014; Brotto, Basson, Carlson, & Zhu, 2013; Brotto, Basson, 

Smith, Driscoll, & Sadownik, 2015; Brotto et al., 2012; Brotto & Heiman, 2007; Paterson, Handy, 

& Brotto, 2017); capitalizing on the role of attentional focus as related to sexual arousal.  

Mindfulness-based interventions instruct individuals to purposefully focus their attention 

on bodily sensations, to cultivate a non-judgmental stance, and to increase present moment 

awareness (Brotto, 2018). Data from studies examining the effect of mindfulness on components 

of sexual response demonstrate that mindfulness results in improvements in self-reported erectile 

function, sexual desire, and sexual satisfaction in men (Bossio et al., under review; Brotto & Woo, 

2010) and self-reported sexual desire, arousal, orgasm, and sexual satisfaction in women (Brotto 

& Basson, 2014; Brotto et al., 2012; 2013; 2015; Brotto & Heiman, 2007; Patterson et al., 2017). 

There is also evidence that mindfulness leads to enhanced ability to perceive genital sensations, 

even in the absence of significant changes in genital arousal (Brotto, Chivers, Millman, & Albert, 

2016; Brotto et al., 2012). Additionally, following mindfulness-based therapy for sexual 

dysfunction, sexual concordance—the relationship between self-reported and physiological 

arousal—improves significantly (Brotto et al., 2016). The authors argued that the improvement in 

the strength of concordance was likely due to increased awareness or perception of physiological 

arousal, rather than changes in actual physiological arousal. 

The mechanisms by which mindfulness contributes to improvements in men’s and 

women’s sexual function have not yet been identified; however, several hypotheses have been 

suggested (Brotto et al., 2016). Improvements in sexual function may be due to a decrease in 

spectatoring (i.e., adopting a third-person perspective during sexual activity), as well as increased 

ability to perceive physiological sexual arousal. Both of these hypotheses suggest that shifts in 
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attentional focus result in the observed improvements in aspects of sexual arousal and desire. More 

broadly, mindfulness has been shown to be associated with improvements in attentional capacity 

(Chan & Woollacott, 2007; Pagnoni & Cekic, 2007; Jha, Krompinger, & Baime, 2007; Tang et al., 

2007). Examining directly how cognitive and attentional biases shift as a function of mindfulness 

intervention may yield important clues to the mechanisms underlying how mindfulness works. For 

example, mindfulness may increase sensitivity to sexual cues through increased awareness and 

ability for such cues to capture attention (i.e., automatic or initial attention). Mindfulness may also 

serve to increase greater attentional resources towards the processing of such cues (i.e., controlled 

attention).  Using cognitive and visual attention paradigms in concert with studies examining the 

effects of mindfulness on sexual function could lead to significant improvements in mindfulness 

intervention by harnessing the “active” components related to specific areas of sexual difficulty. 

Limitations 

Although the current set of studies contribute significantly to the understanding of 

cognitive-motivational processes related to sexual arousal, there are a number of general 

limitations. First, all of the data were collected from undergraduate students. These individuals are 

relatively homogenous with respect to age, sexual attraction, sexual experience, and other 

demographic variables. Although cognitive-motivational models do not predict differences in the 

stages of attentional processing for individuals who are not exclusively or predominantly opposite-

gender attracted, future research should examine how stimulus salience influences gaze patterns 

among individuals with varied sexual attractions. If sexual salience differs among individuals with 

same and other gender attractions, then based on the model we would expect differences in 

prioritization of attentional resources and subsequent effects on sexual interest, arousal, and 

motivation. As such, the findings from the current studies may not necessarily generalize samples 
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of individuals who are older, have varied sexual attractions, or who have sexual dysfunctions. 

Related to generalizability, sexuality research is often criticized as not being necessarily 

generalizable due to problems with volunteer biases. Dawson, Huberman, Bouchard, McInnis, 

Pukall, and Chivers (accepted), recently observed that individuals who volunteered for eye 

tracking studies were more sexually-liberal (i.e., had more sexual experience, more positive sexual 

attitudes) than non-volunteers. As such, the current findings may be further limited by the specific 

samples studied. 

Attention is multi-faceted and can be assessed in a number of ways using a variety of tasks. 

Although many components of the cognitive-motivational model of sexual response were 

supported by the current studies, a number of important predictions were not. Specifically, we did 

not detect a relationship between attentional biases and sexual motivation, nor did we detect a 

relationship between visual attention and self-reported sexual arousal. These findings are 

surprising and warrant further investigation. Both attention and sexual arousal can be assessed 

using a number of methods, it is possible that we did not detect these relationships because of 

issues with the reliability and validity of the specific methods utilized in the current studies, as 

well as the data analyses used. Future research should explore other measures to assess automatic 

and controlled attentional biases, as well as measures to assess elaborative processing of sexual 

cues. Finally, we did not examine or account for the dynamic nature of attention or sexual arousal. 

Given that both attention and sexual arousal are dynamic processes, treating attention and sexual 

arousal as static responses may have impacted the results. Future research should examine these 

processes concurrently in order to test predictions regarding the initiation and regulation of sexual 

arousal as it relates to cognitive-motivational processing of sexual cues. 
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Conclusions 

In closing, the current research program demonstrates that sexual cues capture and sustain attention 

in men and women and that it is possible to capture and assess cognitive-motivational processes 

related to sexual arousal using a number of paradigms and methodologies. Additionally, the current 

work suggests that gender effects are depending upon the stage of attentional processing assessed, 

rather than reflecting a broad gender difference that permeates all levels of processing. Attentional 

processing of sexual cues is further influenced by the salience of the stimuli for the observer, which 

likely contributes to gendered attentional processing. Although not directly examined in this 

dissertation, the current work elucidates potential sources of the gender effects in sexual arousal 

patterns commonly observed in the literature and offers promising new avenues for future research 

in this area. For example, gender differences in the stimuli capable of eliciting initial attentional 

biases (i.e., Chapters 3 and 4) may result in the gender difference observed in specificity of sexual 

arousal.  

More broadly, the current set of findings have implications for the assessment of sexual 

interest, sexual function and dysfunction, as well as the development of attention-based 

interventions, including multiple promising directions for future research. Future research should 

examine the relationship between cognitive and attentional mechanisms and sexual response in 

the laboratory, as well as outside of the laboratory to provide a comprehensive test of the 

cognitive-motivational model. These patterns should be examined in samples that are more 

heterogeneous in order to address problems with generalizability. Although the current paradigms 

revealed significant attentional biases in men and women, future research should explore other 

processes outlined in cognitive-motivational models (e.g., implicit associations, affective 

responses), as well as use other attention-based tasks, to more fully understand the factors 
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underlying sexual arousal and subsequent sexual outcomes. Researchers could also apply the 

paradigms from this research to new populations (e.g., forensic, clinical), as well as use the 

paradigms to inform the development of translational research (e.g., intervention development 

and evaluation).  
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