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Abstract 

Measures of sexual interest have been fraught with issues, such as being susceptible to 

manipulation and not easily portable. Indirect measures aim to overcome this by being less 

transparent, and thus supposedly harder to manipulate (Schmidt, Banse, & Imhoff, 2015). 

However, as many exist, it is hard to know which is the most effective. Due to the variance in 

the reliability and validity of current measures, a more comprehensive and easy-to-

use method of assessing sexual interest is required. The present research attempts to solve 

this problem by using an emerging indirect measure - namely, an approach-avoidance task 

(AAT) - to measure sexual interest, implemented via a tablet PC. This thesis is original in 

both applying approach-avoidance procedures to the measurement of sexual interest, as well 

as implementing AATs on a tablet PC.   

Across six studies, the tablet AAT was rigorously tested, varying the exact methodology, 

including the instructions and stimuli, in order to determine the most optimal version. The 

first two studies used explicit instructions whereby participants had to evaluate the stimulus 

content (i.e., sexual attraction). The first study demonstrated that the AAT was somewhat 

effective at assessing age-specific preferences, but not sex-specific preferences, which was 

unexpected. The second study (which did not include child images) mainly demonstrated 

results that were contrary to what was expected (i.e., more avoidance for preferred images). 

Subsequent studies used implicit instructions whereby a directional cue indicated swipe 

direction. The third study's results were not in line with predictions, but this was most likely 

an artefact of the design. The fourth study also had mixed results, however, it appeared that 

the 'response time' was more in line with predictions, compared with the 'movement time' 

variable. The unexpected results from the fourth study (which largely replicated the 

methodology from another approach-avoidance that produced expected results by Piqueras-
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Fiszman, Kraus, & Spence, 2014) may have been due to an issue with the stimuli. Therefore, 

a survey was conducted for the fifth study to assess the attractiveness of the stimuli. These 

ratings were then used to reanalyse the data from the prior studies to determine whether the 

sexual attractiveness (or lack thereof) of the stimuli had an impact on the approach-avoidance 

reactions. However, it was found that sexual attractiveness did not have an effect. The sixth 

and final study aimed to test whether the equipment (tablet PC) was inappropriate for 

conducting an AAT, or whether an AAT was inappropriate method for assessing sexual 

interest. This was done by comparing the tablet PC AAT to a traditional joystick AAT. This 

sixth study also produced results that were not in line with predictions. 

The discussion chapter of this thesis thoroughly explores potential explanations as to why the 

application of approach-avoidance procedures to sexual interest was unsuccessful. This 

covers methodological considerations, such as the equipment, stimuli, instructions, and study 

sample, as well as wider considerations, such as the ‘file drawer’ issue and application of 

open science. The thesis concludes with recommendations for future research, including a 

discussion surrounding the utility (or futility) of continuing to research the AAT as a measure 

of sexual interest.  
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Introduction 

It is important to consider sexual orientation as a driver of human behaviour. It has been 

said that no universal definition of ‘sexual orientation’ exists (van Anders, 2015). Nevertheless, 

a variety of definitions are available in the literature. Put simply, sexual orientation can be 

defined as “a description of who and what one desires sexually, one’s object choice” (Eadie, 

2004, p. 208). There are also more complex definitions that explain sexual orientation further. 

For instance, Bailey (2009) defines sexual orientation as “a mechanism, analogous to a 

compass, that directs our sexuality […] commonly described in terms of sexual desire, arousal, 

fantasy, and attraction.” (p.44). In a further paper, Bailey et al. (2016) suggested that sexual 

orientation is made up of four constituent parts: sexual behaviour (sexual interactions between 

the same, other, or both sexes), sexual identity (one’s self-conception as 

heterosexual/homosexual/bisexual/etc., though this can be split into private sexual identity 

[how one conceives oneself], and public sexual identity [how one wants to be perceived by 

others]), sexual attraction (degree of attraction to same, other, or both sexes), and physiological 

sexual arousal (physiological sexual arousal to men versus women).  For the purpose of this 

thesis, the Bailey et al. (2016) conceptualisation of sexual orientation will be used hereafter 

unless stated otherwise. 

Sexual orientation has is often described in a categorical way, with three sexual identity 

labels: ‘homosexual/gay’ (attracted to the same sex), ‘heterosexual/straight’ (attracted to the 

opposite sex), and ‘bisexual’ (attracted to both sexes). However, there is a movement towards 

sexual orientation being understood along a continuum, although this is not a recent viewpoint. 

Kinsey, Pomeroy, and Martin (1948) investigated sexual behaviour of the human male and 

proposed that hetero- and homosexuality of many individuals is not an all-or-none disposition. 

They said that, though there are individuals at these two opposite poles, they found that a 
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considerable number of individuals in their sample gave combined heterosexual and 

homosexual responses. As a result, they stated that “males do not represent two discrete 

populations […] the world is not to be divided into sheep and goats” (Kinsey et al., 1948, p. 

639). This gives support for the claim that sexuality, as a whole, should be seen as a 

‘continuum’ rather than distinct categories. Despite this continuum stance being largely 

accepted, it appears that researchers still condense individuals into discrete groups for analysis, 

which may distort important group differences (Savin-Williams, 2016). 

Now that sexual orientation has been defined, it is important to consider the sexual 

orientation categories that are supported in the research and that will be primarily referred to 

in this thesis. Though it is recognised that many sexual orientation categories/labels exist, this 

thesis will primarily focus on heterosexual individuals. There are two primary reasons for this. 

Firstly, a large body of literature exists on heterosexual men’s sexual interest. This gives an 

extensive basis to make predictions about measuring sexual interest and the tools used to do 

this. Secondly, it is thought that most individuals who declare an attraction to children are men 

(Seto, 2008). Therefore, using males, more specifically heterosexual males, is a good target 

group in order to pilot sexual interest measures. Moreover, heterosexual prevalence rates were 

estimated at about 93.4% in the UK in 2016 by the Annual Population Survey (Office for 

National Statistics, 2017), making them a large majority of the population, and thus potentially 

easier to gain access to. 

The next section of this chapter will go on to briefly list some explanations of sexual 

orientation.  
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Explanations of Sexual Orientation 

 

This section will provide a brief overview of some of the more prominent theories of 

sexual orientation, though this will mainly focus on the ‘sexual identity’ component of Bailey 

et al.’s (2016) conceptualisation of sexual orientation.  

It has been purported that genetic factors may explain between 34% and 39% of 

heritability of sexual orientation in men (Langstrom et al., 2010). However, monozygotic (i.e., 

identical) twins are not always concordant for sexual orientation (Cook, 2021), which would 

be expected if sexual orientation had a solely biological basis. This discordance suggests that 

there are other factors present. There are a large range of other factors suggested to influence 

sexual orientation. For instance, it has been said that birth order can potentially influence sexual 

orientation.  Bogaert et al. (2018) suggested a link between birth order and sexual orientation, 

and found that mothers of homosexual sons, particularly those with older brothers, had higher 

levels of a particular antibody against a Y-linked protein important for male brain development 

(compared with mothers of heterosexual sons). Studies have also found that more same-sex 

experiences and greater self-identification as homosexual (compared with the general 

population) is present in women who have experienced exposure to higher levels of androgens 

(Fisher, Ristori, Morelli, & Maggi, 2018). However, there are still many inconsistencies around 

this research, suggesting that hormones cannot be the only factor involved in sexual orientation 

development (Roselli, 2018).  

Further, there has been research into social influences on sexual orientation development. 

Gartrell, Bos, and Koh (2019) found that adult offspring from the U.S. National Longitudinal 

Lesbian Family Study were significantly more likely to report same-sex attraction, sexual 

minority identity, and same-sex experience. Contrastingly, Schumm and Crawford (2019) 
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assessed whether there was a scientific consensus as to whether LGBTQ parents would have 

LGBTQ children and found no association between parent and child sexual orientation. 

Another aspect of the social environment said to influence sexual orientation centres around 

childhood development. For instance, in general, it has been found that individuals who 

identified as non-heterosexual reported greater levels of gender non-conforming behaviour in 

childhood (Bailey & Zucker, 1995; Currin, Hubach, & Crethar, 2015; Lippa, 2008; Rieger, 

Linsenmeier, Gygax, & Bailey, 2008). A criticism of this literature is that it is primarily 

retrospective data, however a longitudinal study by Li, Kung, and Hines (2016) found that 

gender-typed behaviour as a young child significantly and consistently predicted sexual 

orientation in adolescence. However, correlations between sexual orientation and childhood 

sex-typed behaviour are often greater for men than for women (Baumeister, 2000; Currin et 

al., 2015; Lippa, 2008). Bem (1998) suggested that women grow up in a less gender-polarised 

culture than men do. Therefore, girls are more likely than boys to have friends of both sexes 

and so are more likely to engage in both sex-typical and sex-atypical activities. As such, girls 

are less likely than boys to feel different from opposite- and same-sex peers, and thus are less 

likely to develop exclusively hetero- or homosexual orientations (Bem, 1998). 

Sexual Interest 

What is Sexual Interest and How is it Different from Other Concepts? 

Terminology in sexuality research can often be complicated and confused as being 

interchangeable. Two terms that are frequently used interchangeably are ‘sexual interest’ and 

‘sexual preference’ (Schmidt, Banse & Imhoff, 2015). Sexual interest is the “greater occurrence 

of sexual thoughts, feelings, and behaviours involving the preferred person, object, or activity 

of interest” (Chivers, 2005, p. 379). Sexual interests can vary by target category (e.g., sex, age, 

etc.) and by activity (e.g., fetishism, consensual sex, etc.) (Chivers, 2005). Sexual preference, 
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however, is defined as “the ultimate choice that one would make, on whatever grounds, 

regarding the sex of an erotic partner” (Bailey, 2009, p. 44), implying some form of favoured 

choice (Eadie, 2004).  Though these do not seem significantly different, Schmidt et al. (2015) 

suggests that there are conceptual differences between these for analytic purposes. Interest is 

absolute level of interest in one category (e.g., adult males), irrespective of interest in other 

categories (e.g., adult females). However, preference is relative for one category (e.g., adult 

males) over another category (e.g., adult females). Sexual preference measures are 

conceptually different from interest measures because they are usually calculated from latency 

differences based on relevant versus irrelevant trials, for instance D-scores. Further, Schmidt 

et al., (2014) stated that sexual interest is indicated by corresponding fantasies and behaviour 

and is irrespective of sexual interest in other possible categories. As Schmidt et al. (2015) states, 

this is most prominent when looking at analysis techniques. For instance, VTs could measure 

both sexual preference and sexual interest depending on the analysis technique, such as a 

differential score or aggregated VTs for a single target category, respectively (Schmidt, 

Babchishin, & Lehmann, 2017). This important distinction, however, for comprehensiveness 

and consistency, hereafter in this thesis it will be referred to as ‘sexual interest’, however it will 

be made clear if comparisons are between sexes (and thus more indicative of sexual 

preference). 

Further, there are other distinct concepts that sometimes are confused by terminology. 

One of these is sexual orientation, which was explored at the beginning of this chapter. Bailey 

et al.’s (2016) conceptualisation of sexual orientation (described earlier) consists of different 

discrete, but interacting, components, such as ‘sexual identity’ (i.e., how one ‘labels’ oneself) 

and ‘sexual attraction’ (i.e., whether one is attracted to same-, opposite-, or both sexes). This 

former may often be used interchangeably with sexual orientation, whereas the latter may be 

used interchangeably with sexual interest or preference. Though sometimes individuals may 
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use the terms ‘sexual orientation’ and ‘sexual preference’ interchangeably, which can be 

problematic as it can imply that individuals have some degree of control over their sexual 

orientation (i.e., they are able to ‘choose’ which sexual orientation to be). This is confusing 

still as one does choose their ‘sexual identity’, i.e., the ‘label’ of how they identify, which can 

be conceptualised as private sexual identity (how one conceives oneself) and public sexual 

identity (how one wants to be perceived by others) (Bailey et al., 2016). Thus, an individual 

may choose to portray a different public sexual identity from their private one, for whatever 

reason. This highlights the importance of distinct terminology in sexuality research. 

A further additional related and term often conflated with sexual interest is ‘sexual 

arousal’. Sexual arousal can be viewed as an emotional state that occurs in response to both 

external, such as visual, and internal, such as fantasy, sexual stimuli (Chivers, 2005). It has 

been said that ‘self-reported sexual arousal is different from self-reported genital response’ (p. 

387) in that the former refers to the aforementioned emotional state, whereas the latter is the 

physiological response (Chivers, 2005). It has been said that the cognitive contributions to 

sexual arousal are not completely known, though it has been speculated that it includes 

appraisal and evaluation of the stimulus, categorisation of said stimulus as sexual, followed by 

an affective response (Rupp & Wallen, 2008). Whereas the physiological component involves, 

among others, changes in heartrate, respiration, and genital response. However, the relationship 

between subjective and physiological arousal is ambiguous. It is proposed that subjective 

arousal occurs from interactions between cognitive and experiential factors (i.e., previous 

experience, social context), which set the conditions for physiological reactions to stimuli, 

which feedback to cognitive reactions to the stimuli, resulting in feelings of sexual arousal, 

which effect the extent of physiological arousal (Rupp & Wallen, 2008). Though many studies 

focus on physiological arousal as the end-point of sexual arousal, the cognitive aspect of sexual 

arousal is critical to this response (Rupp & Wallen, 2008).Therefore, from the abovementioned 
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definitions, sexual interest refers to sexual thoughts regarding a category (e.g., sex or age), 

whereas sexual arousal begins with appraisal and evaluation of the stimuli as sexual, and ends 

with physiological response (e.g., genital arousal) (see Janssen, Everaerd, Spiering, & Janssen, 

2000). 

The Importance of Studying Sexuality 

Though the study of sexual orientation generally is pertinent, it is becoming increasingly 

apparent that the study of sexuality and sexual interests alone are imperative for a number of 

reasons. One such reason is the exploration and treatment of individuals who struggle with 

sexual dysfunction. It is important to study conditions such as these for numerous reasons. For 

instance,  to find new treatments for both male (e.g., Cohen, Gonzalez, & Goldstein, 2016; 

Mykoniatis et al., 2021) and female patients (e.g., Berghmans, 2018; Nappi & Cucinella, 2015); 

to investigate prevalence in populations with different comorbities (e.g., Chen et al., 2017; 

Domingo et al., 2018; Li & Kang, 2016); to establish risk factors for developing sexual 

dysfunction (e.g., Kałka et al., 2016), including sexual dysfunction’s link to medication (e.g., 

Ben Sheetrit, Aizenberg, Csoka, Weizman, & Hermesh, 2015; Lorenz, Rullo, & Faubion, 

2016); and to find links to infertility (e.g., Berger, Messore, Pastuszak, & Ramasamy, 2016; 

Lotti & Maggi, 2018; Zare, Amirian, Golmakani, Mazlom, & Ahangar, 2016). However, this 

list is not exhaustive and many other reasons exist. Though a wealth of research exists, reviews 

of women who experience painful intercourse have found that no single superior treatment has 

yet to be found, and there is a need for future research to compare treatments (e.g., Simonelli, 

Eleuteri, Petruccelli, & Rossi, 2014).  

Perhaps one of the most prominent reasons for studying sexual interest is because of a 

distinct group of individuals who do not necessarily fall into the category of either 

’heterosexual’ or ‘non-heterosexual’. Namely, minor attracted persons (MAPs) and individuals 
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who sexually offend against children (ISOCs). It is important firstly to highlight the difference 

between these two groups of individuals. MAPs are “adults who experience feelings of 

preferential sexual attraction to children or adolescents under the age of consent” (Levenson & 

Grady, 2019, p. 992). The term MAP is used to avoid pejorative or diagnostic labels. ISOCs 

are individuals who have committed a sexual offense against a minor. It is important to note 

that not all MAPs are, or become, ISOCs, and not all ISOCs are MAPs (Levenson & Grady, 

2018). However, paedophilic preference is a major contributing factor to the sexual abuse of 

children as it is present in about half of convicted offenders (Seto, 2008). Sexual attraction to 

children is a risk factor for sexually abusing children (Levenson & Grady, 2018), and holding 

a deviant sexual preference is the single strongest predictor of sexual offense recidivism, 

especially in ISOCs (Hanson & Morton-Bourgon, 2005). Moreover, it is estimated that up to 

4-5% of adult men in the community acknowledge some attraction to children (Seto, 2008). 

Thus, it is important that sexual interest is measured accurately in order to aid the 

management and treatment of ISOCs (Schmidt, Gykiere, Vanhoeck, Mann, & Banse, 2014). 

To do this, accurate and reliable measures need to be developed. However, to ensure validity 

and reliability of the measure, it first should, ideally, be piloted on individuals who have non-

deviant sexual preferences (e.g., heterosexual and/or gay men). Doing this will test the 

efficacy and robustness of the measure, as well as providing a ‘baseline’ to compare to those 

individuals with non-typical sexual interests and preferences. This also further informs us 

more generally on how sexual interest works, for instance the role of cognitive appraisal in 

sexual interest (Snowden & Gray, 2013).  

Thesis Aims 

This thesis is broadly concerned with measurement of sexual interest and the utility of 

approach-avoidance measures so to this. Three key aims were set: 
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1) to examine and evaluate the literature surrounding measurement of sexual interest and 

theories and utility of approach-avoidance measures, as well as applying the latter to 

the former; 

2) to empirically test the application of measures of approach-avoidance to measurement 

of sexual interest;  

3) and to understand the utility of using novel technology (a tablet PC) to implement the 

approach-avoidance task. 

These aims will be achieved through a variety of different methodologies, including 

systematic review and laboratory-based experiments thoroughly testing and manipulating a 

tablet PC approach-avoidance task for assessing sexual interest. 

Thesis Structure 

This thesis is comprised of nine chapters. Chapter One outlines the current climate of 

sexuality research, including the challenges in studying sexuality and empirically testing this. 

Principally, issues surrounding ‘mostly-heterosexual’ individuals, sexual fluidity, and non-

category specific responding. 

Chapter Two provides a literature review of current measures of sexual interest. These 

are split into: physiological measures (including genital responding, eye-related measures, and 

brain imaging) and subjective measures. This chapter then reports a systematic review of 

indirect measures of sexual interest, in order to establish the efficacy of these measures as well 

as identify any gaps in the current literature. 

Chapter Three examines the approach-avoidance literature, including theories of 

approach-avoidance, its application to a variety of topics, and issues with using measures of 

approach-avoidance behaviour. This chapter also presents a rationale for a new sexual interest 
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measure applying theories of approach-avoidance, which includes a description of theories of 

sexual interest.  

Chapter Four sets out the practical elements of the subsequent studies in this thesis, 

explaining the general study methodology, variables of interest, and details of data analysis. 

Chapters Five and Six begin the empirical studies of the thesis, which aim to test the 

feasibility of a tablet PC approach-avoidance task. The former chapter presents Studies One 

and Two, which use only non-erotic and non-erotic and erotic images of males and females, 

respectively. Both of these studies also use explicit approach-avoidance instructions. Chapter 

Six reports two further studies that use only erotic images of males and females and implicit 

approach-avoidance instructions. All four studies in these two chapters test hypotheses that are 

outlined in Chapter Four.  

Chapter Seven reports on a large-scale online survey that was conducted in order to 

establish attractiveness ratings for the stimuli used in the studies reported in Chapters Five and 

Six. The study presented in the chapter aims to (1) determine whether individuals rate images 

significantly differently, and (2) if so, what impact this has on the experimental data, if any. 

Chapter Eight presents a final empirical study testing the tablet PC approach-avoidance 

task against a feedback-joystick approach-avoidance task, and another indirect measure known 

to assess sexual interest. 

Chapter Nine represents the ‘General Discussion’ section of the thesis and highlights 

theoretical and methodological limitations of the approach-avoidance task when applied to 

measurement of sexual interest. This final chapter also proposes suggestions for future 

research.  
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1. Chapter One 

 

1.1 Sex Differences in Sexual Interest Research 

It is well-documented in the literature that there are differences between men and 

women in sexual interest research. Two prominent, related differences are the phenomena of 

sexual fluidity and non-category specificity, which will be discussed in detail below. 

 

1.1.1 Sexual Fluidity 

Sexual orientation is largely seen to be fixed and immutable; a ‘rock’ that sexual 

identity is constructed upon (Bogaert, 2012). However, there is also an argument that sexual 

orientation can be seen as fluid. Kinsey et al. (1948) investigated sexual behaviours of the 

human male and suggested that sexuality is susceptible to considerable fluctuation. Individuals 

are capable of having greater heterosexual than homosexual desire at one point in time, and 

greater homosexual desire at another point in time. Moreover, it has been said that heterosexual 

women appear to experience a more ‘malleable’ sexuality, compared to either heterosexual or 

gay men. This malleable sexuality is referred to as ‘sexual fluidity’ and is defined as the amount 

an individual’s sex drive can be moulded by social, situational, and cultural pressures 

(Baumeister, 2000). A heterosexual woman may find herself attracted to men one year, and 

then women the next year. However, Baumeister (2000) says that this does not make her 

anything other than ‘heterosexual’. Sexual fluidity is said to be the ‘cornerstone of a new 

paradigm’ for understanding sexuality, in particular heterosexual women’s sexuality (Peplau 

& Garnets, 2000). This contrasts with the sexuality of heterosexual men who tend to exhibit an 

‘either-or’ pattern of sexual preference (Chivers, Rieger, Latty, & Bailey, 2004; Chivers, Seto, 
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Lalumière, Laan, & Grimbos, 2010), where they are attracted to women or men, but rarely both 

sexes.  

1.1.2 Non-Category Specificity 

A related, but distinct, concept to sexual fluidity is non-category specificity. Non-category 

specificity refers to a heightened sexual response to both preferred and non-preferred sexual 

stimuli (Chivers, 2010; Chivers et al., 2010) and is mainly associated with heterosexual women. 

There have been numerous studies using female genital measures that suggest women show 

genital arousal to both male and female sexual stimuli (Chivers et al., 2004; Chivers, Seto, & 

Blanchard, 2007; Chivers et al., 2015). Similarly, when using eye-tracking, it has been found 

on numerous occasions that heterosexual females distribute their gaze patterns more evenly 

between sexual male and female stimuli (Lykins, Meana & Strauss, 2008; Israel & Strassberg, 

2009; Nummenmaa, Hietanen, Santtila, & Hyönä, 2012; Dawson & Chivers, 2016). Not only 

has non-category specificity in heterosexual women been demonstrated with physiological 

measures, but it has also spanned into indirect measurement, including: Viewing Time 

(Dawson, Suschinsky, & Lalumière, 2012; Xu, Rahman, & Zheng, 2016), the Implicit 

Association Test (Snowden & Gray, 2013), and the Choice Reaction Time task (Wright & 

Adams, 1994).  

Though this phenomenon may seem synonymous with sexual fluidity, they are two distinct 

(yet related) concepts. Sexual fluidity is more about situation-dependent ‘flexibility’ (Katz 

Wise, 2015) making it possible for individuals to experiences desires for either men or women 

under certain circumstances, regardless of their sexual orientation label (Bailey et al., 2016). 

Non-category specificity, however, refers to one’s preference when given a choice. It is thought 

to be a more unconscious process, as numerous studies report women have a diminished 
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consistency between their self-reported and objective sexual responses (Baumeister, 2000; 

Chivers et al., 2010).  

 

1.1.2.1 Explanations of Non-Category Specificity 

Explanations for non-category specificity are unclear and are still actively being researched 

(Chivers, 2017). An explanation of the inconsistency between self-report and objective 

responses (Chivers et al., 2010) may be caused by negative emotions in relation to women’s 

sexuality. Societal pressures dictate that woman do not demonstrate a high level of sexual 

responding (Rupp & Wallen, 2008) and should not express their sexuality as freely as men 

(Conley, Ziegler, & Moors, 2013). As a result, women may inhibit their responses. Also, 

perceived gender role expectations may influence women’s response to sexual stimuli (Rupp 

& Wallen, 2008). This is related to the ‘sexual double standard’ phenomenon, whereby 

heterosexual women in Western cultures are judged more harshly than their male counterparts 

for engaging in the same sexual behaviours (Conley et al., 2013). This double standard may, in 

part, explain the incongruence of women’s subjective and objective sexual arousal, as they may 

feel self-conscious about their response to explicit stimuli. However, this is presuming that this 

incongruence is a conscious, deliberate process; that is, women are purposefully responding 

differently on subjective and objective measures. Yet, as stated earlier, it is thought that this 

incongruence is more likely an unconscious process (Chivers et al., 2010). 

Another explanation is that heterosexual women may subjectively identify with a female 

stimulus as an ‘object’ that men respond to, leading them to become aroused by erotic female 

stimuli (Chivers et al., 2007). Janssen, Carpenter, and Graham (2003) found women’s self-

reported sexual arousal was positively related to imagining themselves in the sexual activity 

depicted. Thus, it is possible that heterosexual women are identifying with the actor in a sexual 
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stimulus and, in turn, becoming aroused by it. A related explanation is that, because women’s 

bodies are eroticised and sexualised in the media, women may be doing the same when viewing 

sexual stimuli involving women (Chivers, 2017). It has been suggested that this objectification 

may expand cognitive networks associated with sexual arousal resulting in the activation of the 

sexual response system by non-preferred stimuli. Both, Laan, and Everaerd (2011) found 

cognitive strategies (adopting an emotion-focused versus spectator-focused stance) regulated 

feelings of sexual arousal to sexual stimuli, but not their genital response. Similarly, Bossio, 

Spape, Lykins, and Chivers (2014) investigated the role of observational stance on self-

reported sexual arousal but found that it did not predict genital response, though it did predict 

self-reported arousal.  

A further explanation is the ‘preparation hypothesis’. This suggests that any sexual 

stimulus, whether preferred or not, provokes an automatic genital response that results in 

vaginal vasocongestion and lubrication as a protective mechanism during vaginal penetration 

(Suschinsky & Lalumière, 2011). This suggests that any sexual stimulus could potentially 

trigger non-specific vasocongestive response (Chivers, 2017). However, Sawatsky, Dawson, 

and Lalumière (2016) found category-specific lubrication (i.e., to female-male sexual activity 

film) among heterosexual women. As a result, Chivers (2017) argues that this explanation for 

non-category specific responding is ‘unsatisfactory’. A related, but distinct, explanation is that 

observation of sexual activity, whether preferred or not, activates neural representation of 

sexual response. Therefore, genital responding is not associated with the preferences for the 

actor(s) in the stimuli, but with identification with the sexual pleasure being depicted in the 

stimulus (Chivers, 2017).  

Another line of reasoning involves the menstrual cycle phase playing a role in non-category 

specificity. Diamond and Wallen (2011) investigated whether sexuality may become more 

oriented towards preferred sex at times of high fertility. They found that there was a peak in 
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same-sex attractions for homosexuals at ovulation. Dawson et al. (2012) conducted a diary 

study, as well as a viewing time study, and found that the number of males in sexual fantasies 

of heterosexual females increased during the fertile period. The fantasy content focused more 

on emotions than explicit sexual content during ovulation. However, women in their study 

displayed a non-category specific pattern of viewing time with regards to both gender and age 

of the target regardless of fertility status. However, there are studies that have not found a link 

between menstrual cycle phase and non-category specificity. Wallen and Rupp (2010) reported 

no overall relationship between menstrual cycle phase and viewing time to visual sexual 

stimuli. Similarly, Bossio, Suschinsky, Puts, and Chivers (2014) found that women’s genital 

and subjective sexual arousal patterns were non-category-specific, regardless of cycle phase.  

As can be seen from this section, there are many different explanations for non-category 

specificity, some complementary and some contrasting, however there is not one unifying 

theory of why non-category specific responding occurs in heterosexual women. Despite not 

fully understanding the mechanisms behind non-category specific responding, it is important 

to be aware of this phenomenon and what may affect it. 

1.2 Issues with Sexual Interest Research 

Though it is important to understand why sexual interest research is needed, it is equally 

vital to consider potential barriers when conducting this research. There are two distinct, but 

related, issues pertaining to the measurement of sexual interest that primarily centre on 

heterosexual women and their sexuality. These issues are: (1) mostly heterosexual-identifying 

individuals and (2) non-category specific responding. Each of these will now be discussed in 

more detail below.  
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1.2.1 Why do mostly heterosexuals pose a problem to measurement of sexual interest? 

There has been a great deal of research into ‘mostly heterosexual’ individuals in recent 

years. ‘Mostly heterosexual’ individuals experience predominant attraction to opposite-sex 

individuals with some concurrent attraction to same-sex individuals (Chivers, Bouchard, & 

Timmers, 2015). These individuals often are not treated as their own discrete group and are 

either amalgamated into one group with ‘exclusively heterosexuals’, ‘bisexuals’, ‘non-

heterosexuals’, or excluded completely. However, it has been suggested that this may obscure 

group differences that are important to understanding these discrete sexual orientations (Savin-

Williams & Vrangalova, 2013). There is also little evidence to suggest that ‘mostly 

heterosexuality’ is a ‘transitional stage’ between other identity labels (Savin-Williams et al., 

2012). It has been said that the prevalence of those who identify as ‘mostly heterosexual’ is 

higher than all other non-heterosexual groups combined (Savin-Williams, 2017), and, in one 

survey, was the second most common sexual orientation group for both men and women after 

‘heterosexuals’ (Savin-Williams, Joyner, & Rieger, 2012). 

However, estimates of ‘mostly heterosexual’ individuals are difficult to truly pinpoint. 

One study found ‘mostly heterosexual’ prevalence rates to be 2-3% for men and 10-16% for 

women (Savin-Williams et al., 2012), whereas others have found that 5% of men (Savin-

Williams, 2017) and 7-10% of women (Savin-Williams & Vrangalova, 2013) identify as 

‘mostly heterosexual’. It was suggested that these statistics may not be entirely accurate as, due 

to social stigma, individuals may identify as ‘exclusively heterosexual’ despite reporting some 

degree of same-sex arousal (Savin-Williams, 2017). 

Survey research has found that ‘mostly heterosexuals’ demonstrate higher levels of 

same-sex sexual attraction than ‘exclusively heterosexuals’, but lower levels than ‘bisexuals’ 

(Marshal, Friedman, Stall, & Thompson, 2009; Thompson & Morgan, 2008; Vrangalova & 
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Savin-Williams, 2012). There were similar patterns in lifetime and recent rates across Western 

countries, suggesting this is a relatively pronounced pattern (see review by Savin-Williams & 

Vrangalova, 2013). The results from this research corroborates that ‘mostly heterosexuals’ 

occupy an exclusive space between ‘exclusively heterosexuals’ and ‘bisexuals’. sexual interest 

However, the aforementioned survey data is based on self-report and mainly 

convenience samples. There is not much objective data to support the previous findings. This 

is most likely due, in part, to the fact that ‘mostly heterosexuals’ tend not to be treated as a 

discrete group, as well as individuals not wanting to identify as ‘mostly heterosexual’. 

Nevertheless, a small amount of objective sexual interest research does exist. Chivers and 

colleagues have conducted research looking into ‘mostly heterosexual’ (or ‘predominantly 

androphilic’ as they refer to them) women. For example, Dawson, Fretz, and Chivers (2017) 

used eye-tracking to look at visual attention patterns of women. They found that ‘mostly 

heterosexual’ individuals oriented similarly quickly to male and female targets. These women 

also directed their controlled attention so that they looked significantly longer at the male 

targets, compared with the female targets. These results demonstrate a gender non-specific 

pattern of sexual interest’ (i.e., more equally distributing their attention between male and 

female stimuli), similarly to exclusively heterosexual women. Moreover, Suschinsky, Dawson, 

and Chivers (2017) used a direct measurement of arousal (genital measures) They found that 

genital and subjective responses of ‘mostly heterosexual’ women were higher for female 

stimuli and lower for male stimuli compared with ‘heterosexuals’, demonstrating high sexual 

concordance. The results of these studies corroborate the view that ‘mostly heterosexual’-

identifying women occupy a space between ‘exclusively heterosexuals’ and ‘bisexuals’.  

Savin-Williams, Rieger, and Rosenthal (2013) investigated physiological evidence for 

a ‘mostly heterosexual’ orientation in men using prior data from other studies. The first study 

(data was taken from Rosenthal, Sylva, Safron, & Bailey, 2011; 2012) utilised genital measures 
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and found that ‘mostly heterosexual’ men showed greater genital arousal to males than 

heterosexual men, but less so than ‘bisexual leaning’ heterosexuals. ‘Mostly heterosexual’ men 

also did not show significantly less genital arousal to females than heterosexual men. The 

second study used pupil dilation (using data from Rieger & Savin-Williams, 2012) to assess 

the arousal pattern of ‘mostly heterosexual’ men. They found that ‘mostly heterosexual’ men 

showed greater pupil dilation (i.e., greater interest) to male images than did exclusively 

heterosexual men. However, similar to the genital measures, they did not show significantly 

less pupil dilation to female images than heterosexual men. These findings suggest that ‘mostly 

heterosexual’ men are consistent in their self-reported sexual identity, as well as their 

physiological arousal patterns, corroborating ‘mostly heterosexual’ as a sexual identity in men 

(Savin-Williams et al., 2013).  

However, these individuals are often grouped together with ‘heterosexuals’, ‘non-

heterosexuals’, or are omitted entirely. This is clearly not the correct approach for this group 

of individuals. Though it may be difficult to find an alternative solution. For instance, one issue 

may be that low group numbers of ‘mostly heterosexuals’ means they are not viable for 

analysis, which is probably why they are often amalgamated into other groups. Another 

problem with ‘mostly heterosexual’ individuals in sexual interest’ research is that some 

individuals may not know they’re ‘mostly heterosexual’. For instance, they may feel some 

concurrent attraction for the same sex but may not recognise this as another orientation 

category and therefore may just classify themselves as heterosexual. This may mean that they 

are included in a heterosexual group for analysis without the experimenter’s knowledge. Again, 

this may skew results. Though this may be more of an issue in relation to women, as it has been 

found that three to five times more women identify as ‘mostly heterosexual’ compared with 

men (Savin-Williams et al., 2012), this may also evidence an issue with men identifying as 

‘mostly heterosexual’ as they may be less willing to disclose their level of same-sex interest. 
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Therefore, it is important to account for ‘mostly heterosexuals’. This can be done by using a 

more encompassing scale, such as the Kinsey Scale (Kinsey et al., 1948). However, even better 

is a more comprehensive scale that can establish the existence of concurrent same-and other-

sex attraction, such as the ‘Sexual Attitudes and Feelings’ scale (Lippa, 2006]). This 

incorporates questions regarding attraction to women and attraction to men, therefore same- 

and other-sex attraction can be established. 

1.2.2 Why does non-category specificity pose a problem to measurement of sexual interest? 

 

As discussed previously, non-category specificity is complicated and not well 

understood, with many potential interacting explanations being put forward. The poor 

understanding of this phenomenon may cause a potential barrier to sexual interest research as 

it is unclear what is happening. As well as being poorly understood, non-category specific 

responding clearly opposes what is expected. If one did not know about non-category 

specificity, it would be predicted that heterosexual women would show a preference for male 

images, over female images. However, because of this non-category specificity, women 

distribute their attention more evenly to male and female images. As such, this may make 

hypothesising difficult or incorrect from the outset. Also, though many studies have 

demonstrated non-category specific responding in women (e.g., Chivers, 2005; Chivers, 2010), 

some studies have shown the opposite. For instance, Spape, Timmers, Yoon, Ponseti, and 

Chivers (2014) found that heterosexual women demonstrated gender-specific genital responses 

in the form of greater genital arousal to male pre-potent stimuli (erect penises) compared with 

female pre-potent stimuli (exposed vulvas). Pulverman, Hixon, and Meston (2015) suggested 

that finding non-category specific responding during analysis may be a methodological artefact 

of the way the data is being analysed. They compared analysis using ‘traditional’ methods to 

smoothing regression splines (which models data over time). Using the traditional methods, 
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non-category specific responding was found in heterosexual women. However, when analysing 

with smoothing regression splines, heterosexual women showed category-specific genital 

responding.  Also, Dawson and Chivers (2016) found that, when using eye-tracking, 

heterosexual women demonstrated greater controlled attention (i.e., total fixation duration and 

total fixation count) on preferred (male) images. Thus, contradictory evidence exists for 

heterosexual women demonstrating non-category specific responding. Moreover, it is difficult 

to know what the ‘true’ sexual interest is for heterosexual women, if such a thing exists. For 

instance, though it is thought that this non-category specific responding is not deliberate 

(Chivers & Brotto, 2017), this cannot be said for sure. When such discordance exists, it makes 

it difficult to establish what the ‘true’ preference is. 

 

1.3 Chapter Summary 

Investigating and better understanding sexual interest is important for many reasons, 

including treatment of sexual dysfunction, as well as wider understanding of different sexual 

orientation groups (including MAPs).  One particular key reason is the development of tools 

that aid the assessment and treatment of sexual interestinterest in various populations, including 

MAPs and ISOCs. However, it is clear that there are some obstacles in executing this research 

that need further consideration. For example, it is important to understand sexual orientation 

categories, particularly the nuances between the ‘traditional’ labels (e.g., heterosexual, 

gay/lesbian). Of particular interest here are those who identify as ‘mostly heterosexual’. These 

individuals are often not treated as their own discrete group, but are rather amalgamated into 

another group (e.g., ‘heterosexuals’ or ‘non-heterosexuals) or excluded altogether. This may 

obscure group differences that are important to understanding sexual orientation identity 

(Savin-Williams & Vrangalova, 2013).  
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For this thesis, and for the assessment of heterosexual sexual interest, it is of particular 

importance to ensure these individuals are accounted for in some way in order to not skew the 

data. For instance, though many studies have found non-category specific responding in 

heterosexual women, when looking at women who are ‘heterosexual’ versus ‘mostly 

heterosexual’, it is only the former group who display non-category specific genital response 

to stimuli, whereas the latter group demonstrate greater response to female stimuli (Chivers et 

al., 2015). Further, non-category specificity can impact upon sexual interest measurement. 

Thus, it is important to be aware of non-category specificity in heterosexual women and include 

or control for this during the measurement of sexual interest. However, both of these issues 

(‘mostly heterosexuals’ and non-category specificity) do not have to be completely detrimental 

to sexual interest research if they are addressed at the study planning stage and accounted for 

in the analysis. This can be done by, for instance, including the Kinsey Heterosexual-

Homosexual Rating Scale (Kinsey et al., 1948); a seven-point scale that allows participants to 

place themselves between ‘exclusively heterosexual’ and ‘exclusively homosexual’. The next 

chapter (Chapter Two) will detail current measures of sexual interest, including their methods, 

efficacy, and limitations. The following chapter will go on to establish the need for a new 

sexual interest measure.  
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2. Chapter Two 

2.1 A Review of Current Measures of Sexual Interest 

The experience of sexual arousal is initiated by the processing of sexual stimuli, 

whether that be external (e.g., visual stimuli) or internal (e.g., fantasy). Sexual arousal is formed 

of interacting constituents, such as physiological and emotional changes, and motivated 

behaviour (Chivers, 2005). According to the Information Processing Model (IPM; Janssen et 

al., 2000), sexual arousal responses, particularly genital responses, are activated in parallel with 

implicit and explicit cognitive and affective processing of sexual stimuli (Chivers, 2017). The 

experience of sexual arousal is a combination of psychological and physiological factors. 

Subjective sexual arousal is an emotional state (Chivers, 2005), whereas physiological sexual 

arousal is the measurement of a physical change, including changes in: blood volume, 

temperature, heart rate, and pupil size (Zuckerman, 1971). 

As seen in Bailey et al.’s (2016) conceptualisation, both sexual interest and 

physiological sexual arousal play distinct, but interacting, roles in sexual orientation. One 

would expect that if an individual who held a sexual preference for a category (e.g., men), then 

they would experience physiological sexual arousal to this category. There are various models 

of sexual arousal. One of the most encompassing is the IPM, which accounts for both explicit 

and implicit processing of a stimulus (Janssen et al., 2000). This model involves automatic 

processing appraisal that may or may not lead to conscious awareness. This appraisal involves 

mechanisms that give the stimulus emotional meaning and encodes and matches the stimuli in 

memory (i.e., categorising it as a ‘sexual’ stimulus). This appraisal then leads to response 

generation, which can lead to changes in attention and genital response (Snowden & Gray, 

2013). The ‘response generation’ stage of this model (as well as the ‘genital response’ in 

Singer’s [1984] model) has been measured in terms of physiological changes in the body, 
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usually via genital response (using penile plethysmography, vaginal photoplethysmography, or 

thermography). The appraisal stage in this model (as well as other models, e.g., Singer [1984]) 

is critical as it governs later response generation. However, research into this stage has been 

hindered because of its automaticity (Snowden & Gray, 2013). As such, indirect measures have 

been created to address this seemingly automatic component. Moreover, the response 

generation stage is not always indicative of sexual interest, nor arousal, as some men feel 

sexually aroused without having an erection, and some men have an erection without feeling 

aroused (i.e., they may have encountered a sexually interesting stimulus, but no genital 

response has occurred) (Janssen, 2011). This chapter will firstly review physiological methods 

for measuring sexual arousal followed by subjective measures. This will briefly review the 

relevant research and measures in the area for physiological and subjective measures, however 

this will not be an in-depth critique. As this thesis will focus on indirect measurement of sexual 

interest, a more extensive (systematic) review of indirect measures will be conducted.  

 

2.1.1 Physiological 

2.1.1.1 Penile Plethysmography and Vaginal Photoplethysmography 

Penile plethysmography (PPG) is the current ‘gold standard’ in sexual interest research 

(Trottier, Rouleau, Renaud, & Goyette, 2014). The premise of PPG is simple – a man’s erection 

is seen to indicate his sexual arousal, and thus the penile tumescence to various, normally 

sexual, stimuli is recorded (Merdian & Jones, 2011). Despite being one of, if not the, most 

well-researched measure of sexual interest (Banse, Schmidt, & Clarbour, 2010), it is still 

questioned whether the physical arousal as measured by PPG is sufficient enough to inform us 

about an individual’s behaviour (Merdian & Jones, 2011). PPG equates male erection with 

sexual arousal, yet models of sexual arousal (e.g., Janssen et al., 2000; Singer, 1984) have more 
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stages than just this genital response. Thus, PPG may be placing too much importance on 

genital response. For instance, Janssen, McBride, Yarber, Hill, and Butler (2008) conducted a 

qualitative study whereby they interviewed men between the ages of 18 and 70-years old in 

order to better understand men’s sexual response. Among many things, they found that the 

importance of erection decreased with age, with one participant saying “…I started to realize 

that I am not getting an erection like I used to and yet I am still having sexual or sensual 

fantasies. Now, more often, there is a cognitive aspect to it…” (Janssen et al., 2008, p. 257). 

This suggests that, for some men, erection is not important, or decreases in importance, in 

relation to their sexual arousal, and thus PPG would not be a valid measure for this group. 

Similarly, an issue associated with PPG is high rates of individuals who exhibit apparently no 

physical arousal to stimuli, whether this be because of intentional suppression, or an inability 

caused by anxiety (Kalmus & Beech, 2005). 

Apart from the aforementioned validity issues with PPG, there are also many others 

that call into question the integrity of the measure. Firstly, it is invasive (Bailey et al., 2016), 

with the method being unavailable in many European countries due to ‘ethical concerns’ 

(Babchishin, Nunes, & Hermann, 2013, p. 488). Secondly, it appears that the procedures are 

not completely standardised between researchers, which evidently questions the reliability of 

the method (Laws & Gress, 2004). Most concerning, however, is the prominent issue of faking, 

whereby individuals exert voluntary control over their erections (Kalmus & Beech, 2005). 

Trottier et al. (2014) conducted a study using simultaneous eye-tracking and PPG assessment 

and found that the men in the study were successful at suppressing their erectile responses to 

preferred sex stimuli when instructed to. Also, erectile responses recorded during inhibition, 

whilst viewing preferred sex stimuli, were not significantly different to erectile responses 

observed viewing non-preferred sex stimuli (Trottier et al., 2014). However there has been 

contrasting research to suggest that PPG cannot be as easily manipulated as previously believed 
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(Babchishin, Curry, Federoff, Bradford, & Seto, 2017). However, this was only investigated 

using individuals who had a suspected sexual interest in children.  

Further, measures of genital arousal are not ideal for the assessment of sexual interest 

across gender as there are two different measurement outcomes for men and women 

(Huberman & Chivers, 2015). Women’s genital vasocongestion is measured by a similar, yet 

non-identical, procedure termed vaginal photoplethysmography (VPP). Genital arousal in 

women is more complex than in men as there are three main responses: clitoral erection, 

vasocongestion (of both labia and vaginal walls), and lubrication of the vagina. However, only 

vasocongestion has been measured with success (Bailey, 2009). VPP consists of a clear 

tampon-sized tube (containing a source of light and a light detector) that is inserted inside the 

vagina (Geer, Morokoff, & Greenwood 1974). It is generally assumed that the more the vaginal 

walls are engorged with blood (equating to sexual arousal), the greater the amount of light that 

will be returned to the light detector (Prause & Janssen, 2006). VPP typically yields two 

different output signals: vaginal blood volume (the total blood volume change in the vaginal 

wall) and vaginal pulse amplitude (pressure changes within the blood vessels of the vaginal 

wall) (Prause & Janssen, 2006). However, as PPG and VPP assess different aspects of 

vasocongestion, the results produced are non-comparable (Jones, 2013). 

 

2.1.1.2 Thermography 

Thermography is the second most commonly used genital measure (Chivers, Seto, 

Lalumière, Laan, & Grimbos, 2010), which is less invasive than the traditional PPG or VPP 

measures (Kukkonen, Binik, Amsel & Carrier, 2010). Thermography utilises a thermal 

imaging camera, which can remotely record temperature via infrared radiation (Kukkonen, 

2014). Thermography is based on the principle that all matter, including human bodies, emits 
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infrared radiation proportional to its temperature, meaning that thermography can provide a 

continuous temperature reading with great accuracy (Kukkonen, et al., 2010). Thus, as 

increased blood flow to the genitals (a marker of sexual arousal) is accompanied by an increase 

in temperature, thermography can be used as a measure of an individual’s sexual arousal 

(Kukkonen et al., 2010). Thermography may be more useful for women whose changes in 

vaginal vasocongestion (as measured by traditional VPP) may not be directly perceptible 

(Chivers et al., 2010). Indeed, concordance between subjective and genital arousal was 

significantly larger in studies using thermography rather than VPP (Chivers et al., 2010).  

Another advantage of thermography using a thermographic camera over measures of 

genital vasocongestion is that thermographic cameras are not sex-specific. Therefore, unlike 

PPG/VPP, men and women can be tested and compared using the same equipment (Kukkonen 

et al., 2010). Kukkonen, Binik, Amsel, and Carrier (2007) and Kukkonen et al. (2010) both 

demonstrated that thermal imaging clearly detected and differentiated sexual arousal in 

response to a sexual video compared with other conditions without sexual stimuli, and that 

subjective ratings of arousal were positively correlated with the thermography results. 

However, neither of these experiments used thermography to indicate sexual preference (i.e., 

there were no between-groups comparison to stimuli of preferred and non-preferred sex). 

Huberman and Chivers (2015) conducted a study looking at concurrent thermography (using 

thermographic cameras) and plethysmography. They found that men’s genital temperature was 

greater for their preferred sex, whereas women demonstrated more non-specific responding 

(i.e., equal responses to both sexes). Change in women’s genital temperature was significantly 

correlated with VPP for both male and female stimuli, whereas men’s changes in genital 

temperature was only correlated with PPG for male, not female, stimuli. 

There are still some issues with thermography. For instance, the equipment can be 

costly and prone to measurement artefacts (Kukkonen, 2014). Moreover, it is slower to 
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change than other measures of physiological sexual arousal, which could lead to 

measurement errors if this is not accounted for (Chivers et al., 2010). Also, it is not entirely 

known whether the impact of other variables affect the thermographic assessment, such as the 

presence of pubic hair or the stage of one’s menstrual cycle (Tavares et al., 2018). 

 

2.1.1.3 Pupillometry/Pupil Dilation 

Pupillometry, described as “measurement of the diameter of the eyes’ pupils” (Laeng, 

Sirois, & Gredebäck, 2012, p. 18), is based upon the premise that stimuli that are relevant to 

humans, including sexual stimuli, are thought to trigger an unconscious attentional response, 

which in turn leads to pupil dilation (Kahneman & Peavler, 1969). Whilst using the same 

equipment as eye-tracking, pupillometry avoids some of the crucial pitfalls associated with 

eye-tracking. Namely, as pupillary responses are spontaneous, they are difficult to exert 

voluntary control over (Laeng et al., 2012). Thus, pupil dilation is said to reflect automatic 

attention that is not under participants’ conscious control (Heaver & Hutton, 2011). Thus, it is 

unlikely that participants will be able to suppress or manipulate their pupillary responses, 

making it apt for sexual interest research (Rieger & Savin-Williams, 2012).   

One initial study was conducted by Hess, Seltzer, and Shlien (1965), which 

investigated pupillary responses of heterosexual and gay men to images of males and 

females. They found that pupil dilation patterns corroborated highly with sexual orientation. 

However, there were some limitations associated with this study, which included a small 

sample size and lack of replication. Since this initial study, researchers have sought to extend 

research into sexual interest using pupillary responses. It has been found that participants’ 

pupil dilation is related to their sexual orientation, with greater pupil dilation to preferred sex 

stimuli, which is true for both heterosexual men and women (Attard-Johnson & Bindemann, 
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2017; Rieger & Savin-Williams, 2012), as well as gay men and lesbian women (Rieger & 

Savin-Williams, 2012). Moreover, significant convergence with self-report measures of 

sexual interest has also been found (Attard-Johnson & Bindemann, 2017; Rieger & Savin-

Williams, 2012). Watts, Holmes, Savin-Williams, and Rieger (2016) examined if non-explicit 

sexual stimuli evoked the same pupillary response as explicit sexual stimuli. They found 

sexual orientation differences for both explicit and non-explicit stimuli, although some of 

these were only detected with explicit stimuli. Pupil dilation patterns were weaker for the 

non-explicit stimuli compared with the explicit stimuli.  

A limitation of using pupil dilation is that pupil size increases may not be able to 

distinguish between stimuli that have a different form of valence. For instance, one study 

looking at picture valence found that participants’ pupil diameter increased when pictures were 

both pleasant and unpleasant, suggesting that increased sympathetic activity is what mediates 

pupillary changes during affective picture viewing, not necessarily the valence of the image 

itself (Bradley, Miccoli, Escrig & Lang, 2008). Moreover, similar to eye-tracking itself, the 

equipment can be costly and cumbersome, making it difficult to take into applied (i.e., clinical 

or forensic) settings. 

 

2.1.1.4 Brain Imaging 

Brain imaging studies of sexual orientation typically look at neural activation whilst 

erotic stimuli are being viewed. Many studies have used functional magnetic resonance 

imaging (fMRI) to identify which structures are activated in heterosexual and gay men. It has 

been found that the lingual gyrus, hippocampus and parahippocampal gyrus were activated in 

heterosexual (but not gay) men when viewing visual sexual stimuli (Hu et al., 2008). Also, gay 

men show greater activational difference between preferred and non-preferred stimuli (Safron 
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et al., 2007). More recent studies have pinpointed the neural circuits related to sexual 

preference (i.e., anterior and preoptic area of the hypothalamus, anterior and mediodorsal 

thalamus, septal area, and perirhinal parahippocampus) and sexual non-preference (i.e., the 

substantia innominate) (Poeppl, Langguth, Rupprecht, Laird & Eickhoff, 2016). Also, Poeppl 

et al. (2016) found sex differences in the processing of sexual stimuli, which consisted of 

stronger hypothalamic activation in response to visual sexual stimuli in men compared to 

women, suggesting a stronger relationship between subjective and physiological sexual men 

than in women. It also consisted of stronger and more consistent activity during sexual 

stimulation in men than in women in the mediodorsal, as well as more recruitment of caudate 

head and ventromedial pallidum in female’s brain than in male’s brain. These areas are known 

to mediate emotional and social attachment.  

Further, a study by Zhang et al. (2011) looked at disgust in sexual preference using 

fMRI. They found that female-female stimuli and male-male stimuli elicited disgust in gay and 

heterosexual men, respectively, suggesting that it is the sex of the individual in the stimuli that 

evokes such disgust reactions. Moreover, Kim, Yang, and Jeong (2011) used fMRI to 

investigate and clarify the sexual orientation of two participants (one gay male and one lesbian 

female). They found more significant brain activity in both participants to nude pictures of the 

same-sex, compared with those of the opposite-sex. Moreover, a study by Safron and 

colleagues used fMRI to investigate neural correlates of responses to visual erotic stimuli in 

heterosexual, gay/lesbian, and bisexual men (2017) and women (2018). They found that 

heterosexual men showed a bias for female-favouring stimuli, and gay men showed a bias for 

male-favouring stimuli. However, bisexual men showed less differentiation (Safron et al., 

2017). Contrastingly, lesbian women’s subjective and neural responses reflected a bias towards 

female stimuli, compared to bisexual and heterosexual women (whose responses to either 

stimuli did not differ) (Safron et al., 2018).  
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Though brain imaging has the advantage of providing a direct comparison of responses 

for both sexes and is relatively non-invasive, there are still some issues to be noted. While 

many studies have looked at differences in brain regions and sexual orientation, far fewer have 

looked at this with regards to sexual preference (i.e., looking at between- and/or within-group 

differences when viewing sexual stimuli). Of those that have looked at sexual preference have 

tended to concentrate on paedophilic individuals (e.g., Poeppl et al., 2011; Ponseti et al., 2012) 

rather than their typical counterparts. Further, while fMRI does show changes in blood flow, it 

does not specify the direction of the observed changes (Rupp & Wallen, 2008). Finally, brain 

imaging is both expensive and onerous (Bailey et al., 2016).  

 

2.1.1.5 Other Physiological Responses  

Most of the aforementioned techniques have been used somewhat extensively and are 

still being used and adapted today. However, a few other physiological measures have been 

used to assess sexual arousal. These include skin conductance, heart rate, and blood pressure 

(BP). These are often coupled with the more stand-alone physiological measures, typically 

PPG, in order to detect attempts at suppression or deliberate increases in arousal (Golde, 

Strassberg, & Turner, 2000; Merdian & Jones, 2011). However, these measures are rarely used 

alone in a ‘diagnostic’ capacity; rather, they are usually used as a secondary response measure. 

For instance, a study by Sarlo and Buodo (2017) looked at many responses, including Viewing 

Time, and used BP simultaneously to investigate responses to erotic images. This study found 

that heterosexual men had a greater BP increase to female-female images, with no such effect 

found in women. However, although the other physiological measures, such as skin 

conductance, are used to improve the accuracy of measures such as PPG, or help detect faking 
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responses, they are often not correlated, meaning that little is known about their validity as a 

sexual interest/arousal measure (Golde et al., 2000).  

 

2.1.2 Subjective Measures 

Subjective measures typically include questionnaires, interviews, and card sort 

techniques. They are incredibly useful as they can provide rich and detailed information that 

may not be gleaned by using physiological measures. However, they assume that the asked-

for information is cognitively available to report (i.e., in the participant’s conscious 

awareness), and that individuals have the necessary insight into their own behaviours 

(Snowden, Craig, & Gray, 2011). This is an issue because sexual interest is a complex 

phenomenon, and so individuals may not understand and/or be capable of explaining if and 

why they hold certain interests. Moreover, subjective measures rely on honest answers, yet 

sexual interest is a sensitive topic. Thus, subjective measures are prone to socially desirable 

responding (Meston, Heinman, Trapnell, & Paulhus, 1998) and the nonresponse bias 

(Catania, McDermott, & Pollack, 1986), often making them unreliable or inconsistent with 

other measures (Mitchell et al., 2007). Therefore, relying on subjective measures may 

produce inaccurate or biased results (Snowden, Wichter, & Gray, 2008). Moreover, different 

methods of collecting subjective data can yield varying results. One study found that 

retrospective questionnaire data often was not as accurate as that collected using a diary 

method, suggesting that some sexual behaviours may be under-, or over-, estimated when 

using questionnaires (Coxon, 1999). Similarly, it has been found that the reporting of sexual 

behaviours differs according to the interview methodology used, particularly when 

comparing face-to-face interviews with computer-assisted interviews (Jaya, Hindin, & 

Ahmed, 2008; Kissinger et al., 1999). Also, it has been found that qualitative research 
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methods (i.e., in-depth interviews) appear to facilitate provision of information compared to 

surveys (Mitchell et al., 2007).  

Card sort measures are slightly different from questionnaires and interviews as they 

use stimuli that are similar to those used in PPG studies. However, instead of objectively 

measuring the physiological/genital response to such stimuli, participants are asked to 

subjectively rate how arousing they find them (Kalmus & Beech, 2005). This has, however, 

been used primarily with individuals that are attracted to children. Studies using these 

individuals have found that card sorts have a significantly higher accuracy rate for 

discriminating heterosexual and gay individuals who have sexually abused a child (Laws, 

Hanson, Osborn, & Greenbaum, 2000). They also show high internal consistency and 

discriminative validity (Holland, Zolondek, Abel, Jordan, & Becker, 2000). However, it has 

been suggested that the card sort is susceptible to denial or faking (Kalmus & Beech, 2005). 

Another issue with subjective measures in general is that women’s self-report and 

physiological measures do not seem to converge as strongly as they do in men (Chivers et al., 

2010). Based on their relative advantages and limitations, it is desirable to include both 

subjective and objective measures in sexual interest research and practice (Jones, 2013). 

 

2.1.3 Indirect Measures 

Given the limitations of the subjective and objective measures, and the increasing 

focus on investigating the automatic appraisal of sexual arousal, there has been a movement 

by researchers to use indirect measures to assess sexual interest, both typical (discussed in 

this review) and deviant (see Bartels, Gray, & Snowden, 2016; Schmidt, Banse, & Imhoff, 

2015; Snowden et al., 2011). Indirect measures are defined by De Houwer (2006) as 

assessment methods that infer a construct (e.g., sexual interest) from an individual’s task 

behaviour (e.g., reaction times or response accuracy). These can be categorised as being 



34 
 

either ‘task-relevant’ measures (involving the explicit categorisation of sexual targets) or 

‘task-irrelevant’ measures (involving the detection of sexually irrelevant characteristics of 

target stimuli, such as its colour, presented with distracting sexually-relevant stimuli) 

(Schmidt et al., 2015).  Indirect measures hold the advantage over objective and subjective 

measures as they are less transparent, therefore being supposedly harder to manipulate, and 

can tap into these automatic behavioural dispositions (Schmidt et al., 2015). 

 However, although a wealth of indirect measures now exists, it is unclear which, if 

any, of these measures are effective at assessing typical sexual interests. The following 

systematic review will only focus on sex-based sexual interest (i.e., attractions to adult men 

and women) and not age-based sexual interest (i.e., attraction to non-adults). Moreover, it is 

important to consider what constitutes a ‘typical’ sexual interest. Thus, this would include an 

“erotic preference for persons […] of physical maturity” (Blanchard & Barbaree, 2005, p. 

444). 

The aim of this systematic review is to examine the efficacy of indirect measures as a 

tool for assessing typical sexual interest. This will involve: (1) describing the literature search 

strategies used; (2) explaining the eligibility and exclusion criteria and quality assessment; (3) 

presenting the results and examining each indirect measure’s efficacy for assessing typical 

sexual interest; (4) summarising the findings and limitations of the studies; and (5) proposing 

future research directions. 
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2.2 Systematic Review 

2.2.1 Method 

2.2.1.1 Literature Search & Strategy 

 A comprehensive search was performed on relevant electronic databases including: 

Academic Search Complete, ASSIA, MEDLINE, PsychArticles, PsychINFO, Science Direct, 

Scopus, Springer, Taylor & Francis, Web of Science, as well as the University of Lincoln’s 

own encompassing database and Google Scholar. The search was confined to studies 

conducted between the dates of 1942 (when Rosenzweig’s seminal work on Viewing Time 

was published) and December 2021. After reading and assessing a handful of articles that the 

first author knew were likely to be included in this review, key words and string 

combinations were selected to enter into these databases. The words and combinations 

included were:  

  

(sex* interest* OR sex* arousal OR sex* preference* OR sex* orientation OR sex* desire OR 

sex* attraction OR sex* response*) 

AND 

(measure* OR assess*) 

AND 

(indirect OR implicit OR attention*) 

 

 Depending on the type of database, these combinations sometimes had to be searched 

separately (e.g., ‘sex* interest* AND measure* AND indirect’). However, the words used 
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were kept consistent throughout the search. Additional references were procured from hand-

searching relevant journals, namely PLoS one, that were not included in the aforementioned 

databases. This systematic review only accounted for published journal articles, thereby 

excluding: theses, conference proceedings, books or book chapters, and any other ‘grey’ 

materials (i.e., unpublished work). All references were then exported to citation software 

(covidence.org and RefWorks), whereupon any duplicates were removed. The remaining 

articles were subjected to a title and abstract screen for eligibility. If they passed the 

eligibility criteria (as detailed below), they were then moved on to the full text review. 

 

2.2.1.2 Defining an ‘Indirect Measure’ 

The definition of an ‘Indirect Measure’ comes from De Houwer (2006). Thus, in this 

review, an indirect measure refers to: 

An assessment procedure that infers the target construct (i.e., sexual interest) from the 

behaviour of the individual(s) (e.g., response latencies or response accuracy) in reaction to a 

stimulus (e.g., sexually-relevant and/or irrelevant images). 

 

 One sexual interest measure whereby it is not wholly clear whether it can be deemed 

an indirect measure by itself is eye-tracking. Some individuals have referenced the usage of 

eye-tracking as an indirect measure (Schmidt et al., 2015), whereas others list it as a 

physiological measure (Akerman & Beech, 2012). Eye-trackers are used to estimate an 

individual’s gaze direction (Weigle & Banks, 2008). Given the near-involuntary movement 

of one’s eye gaze when a stimulus is presented, eye-tracking is deemed to be a highly 

effective method for measuring automatic and pre-attentive attention to a visual image, such 

as images to assess sexual interest (Hall, Hogue, & Guo, 2015). Eye-trackers prove 
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advantageous over traditional physiological measures (i.e., genital assessment) as they are 

less invasive, thus participants are supposedly less likely to decline participation (relative to 

genital response) (Rieger & Savin-Williams, 2012). Additionally, the focal response in eye-

tracking studies is from the same organ (the eye), thereby producing directly comparable data 

across both sexes (Rieger & Savin-Williams, 2012). 

 As eye-tracking measures eye-gaze it may thus be interpreted that eye-tracking in a 

physiological, rather than indirect, measure. However, the crucial element is the automaticity 

of the underlying procedure (De Houwer et al., 2009). Eye-tracking is apt for the study of 

human sex interest because it assesses such visual attention that is not under conscious 

control and therefore unable to be intentionally manipulated by individuals (Akhter, 2011). 

Eye-tracking research can measure both initial and controlled visual attention (Dawson & 

Chivers, 2016). Initial attention comprises of time to first fixation (i.e., the length of time it 

takes to fixate on a stimulus) and number of first fixations (i.e., how many times a particular 

stimulus group is look at first). These are presumably automatic. Controlled visual attention 

is a conscious process and consists of total fixation duration (the amount of time spent 

looking at a particular region) and total fixation count (total number of fixations to a 

particular region) (Dawson & Chivers, 2016). Therefore, eye-tracking studies measuring 

initial visual attention could be classified as indirect measures, whereas those measuring only 

controlled visual attention would not. This is because a participant could consciously 

manipulate their controlled visual attention so that their true preferences were unclear. It has 

been found that participants can be hyper-aware of the fact that their eye-gaze is being 

tracked and so may attempt to bias the results by responding in a way that portrays them in a 

favourable light. Risko and Kingstone (2011) found that wearing an eye-tracker (an implied 

social presence) lead non-deviant individuals to avoid looking at provocative stimuli. This 

suggests that there is an ‘eye-tracker awareness’ bias, with participants being particularly 
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sensitive to having their eye-gaze monitored (Risko & Kingstone, 2011). As a result, eye-

tracking studies will only be included in the present systematic review if they include at least 

one variable measuring initial attention. 

 

2.2.1.3 Operationalising ‘Efficacy’ 

It is vital to operationalise what is meant by ‘efficacy’ in this review. The dictionary 

definition of ‘efficacy’ is ‘the ability to produce a desired or intended result’ (Oxford 

University Press, 2019). Thus, in this review, ‘efficacy’ encompasses:  

The extent to which an indirect measure (as defined above) is able to identify a self-declared 

typical sexual interest (e.g., ‘heterosexual; attracted to the opposite sex’).  

This refers to significant differences between either: 

a) Groups of heterosexual and gay individuals, or men and women 

OR 

b) Groups of images (i.e., male images and female images) within a particular group of 

participants (e.g., heterosexual men) 

Efficacy also incorporates consistency/replicability in results across studies, as well as the 

reliability (e.g., internal consistency) and validity (e.g., convergent validation) of the 

measure. It is important to note that one of key indicators of predictive validity (and thus part 

of efficacy) in this systematic review (and included in the quality assessment, as discussed 

below) is receiver operating characteristic (ROC) analysis. ROC analysis is used to quantify 

how accurately a test or task (e.g., a measure of sexual interest) can discriminate between two 

groups (e.g., heterosexual and gay individuals of the same sex) (Hajian-Tilaki, 2013). This 

usually produces the area under the curve (AUC), which is a combined measure of sensitivity 

and specificity that describes the validity of diagnostic tests. The maximum AUC is 1 
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(meaning perfect differentiation between the two groups), and an AUC of 0.5 is ‘chance’ 

level (Hajian-Tilaki, 2013). In the instance of this review, it would be imperative for an 

indirect measure assessing sexual interest to have a near perfect AUC indicating that it can 

truly distinguish between groups of participants. 

 

2.2.1.4 Eligibility Criteria 

Studies were included in this systematic review based on the following criteria: (1) 

researchers used an indirect measure (as defined above) to assess sexual interest; (2) the 

participants included at least one group of heterosexual, non-deviant participants, most 

preferably men (as heterosexual female participants are renowned for demonstrating non-

category specific responding [Chivers, Rieger, Latty , & Bailey, 2004]); (3) the article was 

available in full-text in English; and (4) the study was not from a second source (e.g., a 

review or meta-analysis). Studies with offenders or persons who are attracted to children 

were only included when the control group complied with the second inclusion criterion, as 

well as if their sex-based sexual interest (not age-based sexual interest) was measured. 

Studies were excluded if: (1) an indirect measure was not used to assess sexual 

interest, but instead some other construct (e.g., implicit attitudes or sexual desire rather than 

preference); (2) they were a review article or grey material (e.g., thesis, conference 

proceeding, etc.); (3) their participants were either all non-heterosexual-identifying 

individuals, or all held deviant sexual interests, or did not include a heterosexual male 

sample; (4) comparisons in the study were examining age-related sexual preferences, rather 

than sex-related interests; and (5) they did not measure initial visual attention (for eye-

tracking studies only). This led to 68 studies being excluded from this review. Table 2.1 
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shows the descriptive data related to these excluded studies (see Appendix B for a list of 

excluded articles). 

 

Table 2.1: Reasons for Article Exclusion in Systematic Review 

Reason for Exclusion  Number of Articles  Percentage (%)  

Did not measure sexual interest 32 48.48 

Review Paper  3 4.55 

Did not include an indirect measure  9 13.64 

Did not include any heterosexual participants  1  1.52 

Not available in English 1 1.52 

Grey Material (i.e., theses, conference 

proceedings) 

3 4.55 

Used only Women 2 3.03 

Did not measure initial visual attention (eye-

tracking only) 

15 22.73 

Total Excluded  66 

  

 

2.2.1.5 Quality Assessment 

The quality assessment used in the current study (see Appendix C) was newly 

designed as it was found that there were no sufficient quality assessment tools for this type of 

systematic review. The quality assessment tool was created by consulting other tools such as 

QUADAS (Whiting, Rutjes, Reitsma, Bossuyt, & Kleijnen, 2003), a tool from the National 

Heart, Lung, and Blood Institute (2014), COSMIN (Mokkink et al., 2012), CASP (CASP, 
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2017), and STARD (Bossuyt et al., 2003). This quality assessment tool had 23 questions, 

eight of which had sub-questions. Thus, in total, the tool was comprised of 33 questions. 

Each question was scored as follows: a ‘yes’ answer equated to two points, ‘somewhat’ to 

one point, and ‘no’, ‘unclear’, or ‘not applicable’ to zero points. Quality scores, thus, ranged 

from zero (extremely poor quality) to 66 (extremely good quality). In this review, quality 

scores ranged from 26 to 53 (M = 37.88, SD = 5.86). Table 2.2 shows scores split by the type 

of indirect measure. 
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Table 2.2:Breakdown of Quality Scores of Indirect Measures  

Indirect Measure Studies (n)  Mean Score   SD  

Dot-Detection Tasks (n = 9)  39.11 4.79 

Dot Probe (n = 2)  39.00  1.00  

Choice Reaction Time (n= 7)  39.14 5.41 

Implicit Relational Assessment Procedure (n = 2)  41.00  0.00  

Implicit Association Test (n = 5)  40.60 7.74 

Modified Stroop (n = 4)  42.25  2.86  

Rapid Serial Visual Processing (n = 3)  34.67  2.62  

Priming Tasks (n= 6)  38,83 7,43 

Priming Task (n = 3)  41.33 9.81 

Semantic Misattribution Procedure (n = 3)  36.33  1.25  

Viewing Time (n = 22)  36.59 5.89 

Measures of Approach-Avoidance Behaviour (n = 

4) 

39.50 0.50 

Approach-Avoidance Task (n = 3) 39.33 0.47 

Cued Pro- and Antisaccade Paradigm (n = 

1) 

40.00 0.00 

Eye-tracking (n = 8) 36.63 5.31 

Sexual Distractor Mental Rotation Task (n = 1) 41.00 0.00 

Mousetracking (n = 2) 30.00 2.00 

Overall (n = 22)  37.88 5.86  
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2.2.2 Results 

 As seen in Appendix D a total of 66 studies from 49 articles were synthesised1, 

revealing 14 different indirect measures (a complete list of these articles can be found in 

Appendix E). Efficacy is examined and discussed below for each indirect measure 

separately.  

2.2.2.1 Viewing Time 

 Viewing Time (VT) is one of the most researched indirect measures (Rönspies et al., 

2015), which covertly measures the time spent viewing a range of visual stimuli. It has been 

proposed that the length of viewing is likely influenced by Singer’s (1984) ‘aesthetic’ stage 

of a sexual response, whereby an attractive object receives increased attention (Bourke & 

Gormley, 2012). During a VT task, participants are usually asked to rate the sexual 

attractiveness of a stimulus whilst their VTs are recorded. The resulting data are then 

typically averaged for each target category (Pohl, Wolters, & Ponseti, 2015). The higher the 

average response latency for a category (e.g., female stimuli), the more likely it is that an 

individual is sexually attracted to this category (Pohl et al., 2015). 

 VT had the largest number of studies entered into this review (n = 22). Of these, 16 

looked solely at the standard VT procedure, and the remaining six looked at variants of the 

standard VT (namely restricted VT and speeded VT). The results for VT as a whole are 

largely positive. Across all 22 studies, the results show the expected effects (i.e., participants 

had longer response latencies for images of their preferred sex).  

 
1 An initial systematic review was conducted between November 2015 and June 2016, which the subsequent 
thesis work was based on. One of the corrections identified at the thesis viva was to update the systematic 
review to include more recent (i.e., up until 2021) research. Thus, the systematic review presented here was not 
the systematic review that was used to inform the rest of this thesis. This is particularly pertinent as approach-
avoidance studies are included in this review; however these were not published at the time of the original 
review and thesis inception. The studies included in the initial systematic review can be found in Appendix F.  
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2.2.2.1.1 Standard VT 

Eleven of the 12 studies looked at some form of validity, though only one study s 

looking at the standard VT paradigm specified that they had investigated reliability. This one 

study by Lalumière, Babchishin, and Ebsworth (2018) used film clips as well as still images 

to investigate VT. They found that internal consistency (calculated on raw VTs) was adequate 

for the female and male films (a = .94 and .93, respectively). When looking at the ability to 

correctly classify individuals into their respective groups using ROC analysis, three studies 

found that AUCs ranged from ‘fair’ (.72) to ‘excellent’ (.96). Further, seven studies reported 

a correlation between the standard VT and subjective interest ratings, which ranged from very 

weak (r = -.02) to strong (r = .95). One study looked at the intercorrelations between VT and 

PPG and found that scores ranged from an almost non-existent correlation (r = -.05) to a 

strong correlation (r = .84) (Quinsey, Ketsetzis, Earls, & Karamanoukian, 1996). Another 

study examined convergent validity between VT latencies and another indirect measure 

(Cued Pro- and Anti-Saccade Paradigm, CPAP) and found that these correlations were very 

weak (rs < .20) (Oberlader, Ettinger, Banse, & Schmidt, 2017). 

As mentioned, during the VT procedure, participants are usually asked to rate the 

sexual attractiveness of a stimulus whilst their VTs are covertly recorded. However, one 

study entered into this systematic review (Bourke & Gormley, 2012) explored a ‘browsing’ 

VT procedure (in addition to the standard VT procedure). This browsing version involved 

participants just looking through the images rather than rating their attractiveness. They 

found the ability to predict sexual preference was excellent (AUC = .92), compared with the 

standard VT (AUC = .76). Moreover, correlations between self-report measures and the 

browsing procedure ranged from weak (r = .30) to strong (r = .76) (compared with r = .29 -

.65 for the standard VT procedure). 
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2.2.2.1.2 Viewing Time Variants  

 Six studies (from four papers) looked at different variants of VT. These included: (1) 

restricted conditions (whereby the rating task was presented when the stimulus was not 

present on-screen) (Imhoff et al., 2010; Pohl et al., 2015); and (2) speeded conditions 

(whereby participants had to give their answer in under 1000ms) (Imhoff et al., 2010; Imhoff 

et al., 2012; Pohl et al., 2015; Rönspies et al., 2015).  

Reliability was assessed in only two of these studies, both of which looked at the 

speeded variant of VT. Rönspies et al. (2015) found this method to have ‘good’ reliability 

(α=.90) and Imhoff et al. (2010) found that the speeded variant of VT had a test-retest 

reliability of .86. For the restricted condition VT, the ability to predict sexual preference (i.e., 

preference of females over males) ranged from ‘good’ (AUC = .87) to ‘excellent’ (AUC = 

.96). For the speeded condition, AUC scores were, in general, ‘excellent’ (.98 – 1.00).  

  Further, two of the six studies investigated the task-dependency of VT effects. Imhoff 

et al. (2012) explored whether the effects of VT were stimulus-specific (i.e., the 

attractiveness of the stimulus is causing the delay in responding) or task-specific (i.e., the 

content of the task causes the delay in responding). Imhoff et al. (2012) predicted that, if VT 

effects are driven by the stimulus, then the participant’s preferred category will always induce 

the longest latencies. However, if it is the task that is producing the VT effects, then the 

participant’s sexual preference will be irrelevant. They found that VT (using a rating task) is 

only diagnostic of sexual preference when the task is completed in reference to the self (i.e., 

effects were more task-specific than stimulus-specific). This means that if an individual 

wants to deliberately manipulate their responses by pretending to have a different sexual 

preference (e.g., a gay man pretending to have heterosexual preferences), they are likely to 

succeed. Similarly, Pohl et al. (2015) further investigated the task-dependency of VT by 
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having a relevant task (indicating the attractiveness of the stimuli) and an irrelevant task 

(indicating the sex as either male or female). They found that, although VT effects emerged 

under the former task, there were no VT effects with the latter, suggesting that it is the 

content of the task (i.e., rating attractiveness) that is responsible for the emergence of VT 

effects, not the stimulus itself. The task’s ability to indicate sexual preference when 

indicating the sex of the stimulus was no greater than chance, with AUCs ranging from .51 

for the restricted VT and .56 for the speeded VT (Pohl et al., 2015). That being said, Imhoff 

et al. (2012) did find some stimulus effects independent of the task, especially for the speeded 

version. 

  

2.2.2.2 Efficacy 

 The standard VT procedure was successful at finding significant differences between 

groups of participants (Ebsworth & Lalumière, 2012; Lalumière et al., 2018; Lippa, Patterson 

, & Marelich, 2010; Lippa, 2012), and also between groups of images for one group of 

participants (Fromberger, Meter, Kempf, Jordan & Müller, 2015; Gress, Anderson & Laws, 

2013; Han et al., 2020; Harris, Rice, Quinsey & Chaplin, 1996; Imhoff et al., 2012; Israel & 

Strassberg, 2009; Lippa et al., 2010; Lippa, 2012; Lippa, 2013; Oberlader et al., 2017; 

Petterson, Dixson, Little , & Vasey, 2015; Sarlo & Buodo, 2017). Clearly, the results have 

been successfully replicated in a variety of different studies across several years, which 

would indicate that it is an effective indirect measure for assessing both sexual interest and 

sexual preference. However, the ability to predict sexual interest/preference correctly 

(assessed through ROC analysis) ranged from no greater than chance to near-perfect. Also, 

reliability was only looked at by one study. Moreover, the evidence suggests that VT may not 

be as robust as first thought and may be susceptible to manipulation. As a result, Pohl et al. 
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(2015) suggested that employing the ‘browsing’ approach of VT (i.e., no rating task) may be 

better as it allows for stimulus-driven processes, which is more valid. As mentioned above, 

Bourke and Gormley (2012) also found that the discriminative ability of the ‘browsing’ 

method was greater than the standard. However, as Pohl et al. (2015) states, the ‘browsing’ 

approach has not been extensively tested for its robustness. As an alternative, Imhoff et al. 

(2010) suggest that the speeded variant of VT may be more favourable than the standard 

procedure, as speeded conditions may produce a clearer reflection of the automatic processes 

that underlie sexual preference, and thus may be harder to fake. Similarly, Imhoff et al. 

(2012) found that the speeded variant appeared to capture more stimulus-specific effects (i.e., 

relating to sexual interest), which may be of greater diagnostic value. 

 

2.2.2.3 Eye-Tracking 

Eye-tracking, as described previously, is used to estimate an individual’s gaze direction 

(Weigle & Banks, 2008). Modern day video-based eye-trackers are either implemented using 

a PC (with or without a chin rest) or are wearable devices such as head-mounted eye-trackers 

(e.g., EyeLink II), or even glasses (e.g., Tobii Pro Glasses 2). Eye movements that are typically 

measured by eye-trackers primarily include saccades (reflexive rapid eye movements) and 

fixations (stable dwellings on a specific characteristic) (Wenzlaff, Briken, & Dekker, 2015). 

However, many dependent variables can be recorded including (but not limited to): 

fixation/gaze/dwell time, number of fixations, time to first fixation, first fixation duration, total 

fixation/gaze/dwell time and total number of fixations (Wenzlaff et al., 2015). sexual 

interestsexual interest 

This method is apt for the study of human sex interest because it assesses such visual 

attention that is not under conscious control and therefore unable to be intentionally 
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manipulated by individuals (Akhter, 2011). This suggests that eye-trackers target the first 

phase of Singer’s (1984) tripartite model, namely, the ‘aesthetic’ response (Wenzlaff, Briken, 

& Dekker, 2015). The basic premise of eye-tracking is that initial attention should be directed 

towards preferred-sex images and this should be quicker than orienting towards non-

preferred-sex images. Also, cumulatively more first fixations should land on preferred-sex 

stimuli compared to non-preferred-sex stimuli.  

 Eight studies from seven separate papers were entered into this review for eye-

tracking. As previously mentioned, only studies that examined some form of initial attention 

(i.e., attention that is unconscious and thus supposedly harder to manipulate) were included. 

Five studies included both men and women, two studies including all heterosexual 

participants (Dawson & Chivers, 2016; Dawson & Chivers, 2019; Nummenmaa et al., 2012) 

and two including both hetero- and gay/lesbian participants (Vásquez-Amézquita et al., 2018; 

Vásquez-Amézquita et al., 2019a). Three studies used only men, who were all heterosexual 

(Fromberger et al. 2012; Nummenmaa et al., 2012; Vásquez-Amézquita, Leongoméz, Seto, & 

Salvador, 2019b).   

 Results from these eight studies were mixed. Whilst some studies found predicted 

results, namely a greater number of first fixations towards preferred-sex stimuli for men 

(Dawson & Chivers, 2016), faster orienting towards preferred-sex stimuli for men (Dawson 

& Chivers, 2016; 2019; Vásquez-Amézquita et al., 2018; Vásquez-Amézquita et al., 2019a); 

and non-category specific responding for women (Dawson & Chivers, 2016; 2019; 

Nummenmaa et al., 2012, Experiment 2), some results were not as predicted or ambiguous. 

For instance, Fromberger et al. (2012) found that the men in their study directed the greatest 

number of first fixations to female stimuli, however this was across both child and adult 

images. Further, many studies found non-significant differences in initial attention for men 
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between images of men and women, contrary to predictions (Nummenmaa et al., 2012, 

Experiment 1 and 2; Vásquez-Amézquita et al., 2019b). 

Further, reliability data using the initial attention variables was not assessed by any of 

the studies entered into this review. Convergent validity was assessed by Dawson and 

Chivers (2019) between the variable ‘Time to First Fixation’ and self-reported attraction 

ratings, however this was not significantly related. 

 

2.2.2.4 Efficacy 

Though eye-tracking whilst examining initial attention has shown some promising 

and expected results, it cannot be overlooked that contrasting results do exist. Specifically, 

the lack of significant differences between initial attention to male and female images for 

men (Nummenmaa et al., 2012, Experiment 1 and 2; Vásquez-Amézquita et al., 2019b) is of 

particular concern, especially as men are supposedly more polarised and category-specific in 

their attention. Further, reliability and validity were not adequately assessed in any of the 

studies included in this review.  

These results are also surprising as, when looking at controlled visual attention, 

hypothesised results are often found. For instance, heterosexual men demonstrate a greater 

preference for their preferred sexual images (Dawson & Chivers, 2016; Fromberger et al., 

2012, Lykins, Meana, & Strauss, 2007; Tsujimura et al., 2009). Though the results from 

controlled visual attention are interesting and informative, they cannot be considered 

‘automatic’ or meet the criteria for an indirect measure, thus caution should be exerted when 

assessing the ability of eye-tracking to assess sexual interest. This is particularly pertinent as 

it has been found that ‘eye-tracker awareness’ exists, with participants being particularly 

sensitive to having their eye-gaze monitored (Risko & Kingstone, 2011). 
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2.2.2.5 Measures of Approach-Avoidance 

2.2.2.5.1 Cued Pro- and Antisaccade Paradigm 

The pro- and antisaccade paradigm is used to investigate the conflict between the 

automatic and controlled processing of saccade generation (Hutton & Ettinger, 2006). This 

method involves making saccades towards and away from preferred and non-preferred 

stimuli, with performance measured by latency of correct responses and rate of errors 

(Oberlader, Ettinger, Basne, & Schmidt, 2017). Oberlader et al., (2017) surmised that the 

Cued Pro- and Antisaccade Paradigm (CPAP) could be effectively applied to sexual interest 

research in order to explore the interplay of automatic and intentional processing of sexual 

interest. Thus, one study using both heterosexual men and women from a single paper by 

Oberlader et al. (2017) was entered into this review. 

It was predicted that both pro- and antisaccade error rates would be lower and 

latencies shorter in the congruent (vs. incongruent) condition, whereby participants 

performed prosaccades towards sexually preferred targets as instructed by a sexually 

preferred cue and antisaccades away from sexually non-preferred targets as instructed by a 

sexually non-preferred cue. The reverse was predicted for the incongruent condition.  

Oberlader et al. (2017) found that men performed significantly better in the congruent versus 

incongruent condition with regards to both error rates and latencies of correct responses for 

prosaccades, as predicted. However, there were non-significant differences for women. 

Further, there were no significant differences for antisaccade error rates or latencies for men 

nor women. Reliability data was also assessed, showing ‘satisfactory to good’ coefficients 

(Cronbach’s α .77-.86). Further, convergent validity was reported. They looked at 

correlations between difference values of sexual attractiveness ratings and difference values 
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of the CPAP, however a significant correlation was only observed for latencies of correct 

prosaccades (r = .44). 

 

2.2.2.5.2 Efficacy 

Hypotheses were supported for prosaccade data, however not for antisaccade data. 

Thus, this speaks to a potential utility of the CPAP, but with more research needed. Oberlader 

et al., (2017) state that measuring saccades is fundamental in this area as it investigates 

automatic processing. However, despite this, it cannot be ignored that this is only one study, 

with no further replication, and that only half of hypothesised predictions were supported. 

Thus, more evidence is needed to fully comment on the efficacy of this paradigm for 

assessment of sexual interest. 

 

2.2.2.5.3 Approach-Avoidance Task 

The basic premise of the Approach-Avoidance Task is that participants should display 

faster response latencies on compatible trials (i.e., when they are approaching something 

pleasant and avoiding something unpleasant) than on incompatible trials (i.e., when they are 

approaching something unpleasant and avoiding something pleasant) (Reichardt, 2018b). The 

general procedure for an Approach-Avoidance Task is that the participant is presented with an 

image on screen, and then is asked to move this either towards or away from them. This is 

facilitated in a number of ways, e.g., joystick (e.g., Rinck & Becker, 2007), keypress (e.g., 

Krieglmeyer & Deutsch, 2010), or body movement (e.g., Welsch et al., 2020). There is very 

little research on the application of the Approach-Avoidance Task to measurement of sexual 

interest. As such, only three studies were entered into this review. 
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All three studies used all male participants, with one study using all heterosexual men 

(Turner et al., 2019) and the remaining two using both heterosexual and gay men (Weidacker 

et al., 2018; Welsch et al., 2020). Results were largely unsupportive of hypotheses. Turner et 

al. (2019) found a significant bias of approaching neutral images over the test images, which 

was unexpected. Weidacker et al., (2018) found non-significant different between hetero- and 

homosexual participants for both male and female images. Moreover, despite heterosexual men 

demonstrating marginally greater approach to images of females (vs. males), this effect did not 

survive Bonferroni correction. Contrastingly, Welsch et al. (2020) did find that, descriptively, 

both heterosexual and gay men approached their preferred targets faster than their non-

preferred targets. They also found that all participants approached their preferred-sex images 

significantly faster than avoiding their preferred-sex. However, it was noted that, generally, 

there was no effect of direction. 

Further, only one study (Weidacker et al., 2018) examined reliability data, and no 

studies examined validity data that was pertinent to this review. For reliability, they found that 

the odd-even split-reliability estimates were ‘within acceptable range’ for the picture categories 

(α = .68 - .75).  

 

2.2.2.5.4 Efficacy 

 The research presented in this review for the effectiveness of the Approach-

Avoidance Task to measure sexual interest is largely unsupportive. Across the three studies, 

only one found significant results (Welsch et al., 2020), and the ability of the measure to 

predict sexual interest was not examined by any of the three studies. It would be sensible to 

recommend further research into this area due to the contrasting results that have been found 

by this review. Further, authors should make a concerted effort to examine the predictive 
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validity of the measure, as this is key to sexual interest research, especially when one 

potential future aim would be to adapt the measure to assessment of deviant sexual interest 

(i.e., can the measure accurately identify one participant group from another). 

 

2.2.2.5.5 Measures of Approach-Avoidance Summary  

In sum, there was mixed evidence for measures of approach-avoidance. For the 

CPAP, men’s performance was as expected for prosaccades, but there were no differences for 

anti-saccades. For the AAT, two of the three studies (Turner et al., 2019; Weidacker et al., 

2018) did not find significant differences in the expected direction, and whilst the third study 

(Welsch et al., 2020) did find expected differences, they noted that generally there was no 

effect of direction, which is a crucial component of the AAT. As these measures are still in 

their infancy for assessing sexual interest, it is advisable that more replication is needed. 

 

2.2.2.6 Sexual Distractor Mental Rotation Task 

 The mental rotation task is a widely used measure of spatial ability, whereby pairs of 

two- or three-dimensional cubes are presented either identical and rotated or mirrored and 

rotated. Participants thus have to decide whether the cubes are identical or not (Jordan et al., 

2018). In the Sexual Distractor Mental Rotation Task, Jordan et al., (2018) proposed that 

sexually relevant (or irrelevant) distractors may impact on Mental Rotation Task performance 

when presented simultaneously, and thus sexual interest can be measured via impaired 

performance (i.e., increased latencies and greater errors on the mental rotation task when a 

sexually-preferred distractor is presented). 
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 The singular study by Jordan et al. (2018) used all heterosexual, male participants. 

They found that there was a significant main effect for the distractor category sex, with 

longer RTs when a female distractor was presented simultaneously with the mental rotation 

task compared to a male distractor, which is in line with predictions. However, this result was 

collapsed across age (as both child and adult stimuli were used) and there was no interaction 

between image age and image sex, which undermines the results slightly. Further, error rate 

did not vary as a consequence of sexual distractor category. Reliability and validity pertinent 

to this review was not examined. 

 

2.2.2.1 Efficacy 

 This first study of the Sexual Distractor Mental Rotation Task showed expected 

results; however, it is notable that this was collapsed across age categories. Further, reliability 

nor validity was assessed. Therefore, further replication, in particular independent replication, 

would be advantageous for this task in order to further examine its efficacy. 

 

2.2.2.2 Mousetracking 

Mousetracking adds ‘another dimension’ to RT research as it allows for the breakdown of 

the online processes between seeing the stimulus and reacting to it. Mousetracking records 

subtle hand movements in real time, via measuring the x, y co-ordinates of a mouse, enabling 

the curvature of the mouse trajectories to be further analysed (Freeman & Ambady, 2010).  

From this, tentative responses to specific stimuli can be traced and recorded, even if it is not 

the final committed response, meaning the decision-making process in its entirety is 

illustrated, alongside revealing any underlying cognitive processes and biases that are 

supposedly hidden (Freeman, Dale & Farmer, 2011). Typically, mousetracking presents a 
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stimulus (e.g., an image) in the centre of the screen and then two category labels in the top 

left and right hand corners (e.g., ‘sexually attractive’ and ‘not sexually attractive’). This may 

be done in accordance with a rule (e.g., “In this condition respond as if you find men/women 

sexually attractive), similar to the IRAP, or free-choice (e.g., “Please indicate whether you 

find this image [not] sexually attractive”). Mousetracking measures three primary variables: 

RT; Area Under the Curve (AUC), which is the “geometric area between the idealized 

trajectory and a participant’s actual mouse trajectories” (p. 1388); and Maximum Deviation 

(MD), which is the “furthest point of the averaged trajectories from an idealized straight 

mouse trajectory” (Bartels, Lister, Imhoff, & Banse, 2019; p.1388). Mousetracking theorises 

that responses that are congruent with the participant’s own feelings/beliefs will generate 

faster RTs and less curved mouse trajectories (i.e., smaller MD and AUC). 

One paper (Bartels et al., 2019) consisting of two separate studies was entered into the 

systematic review for mousetracking. Both studies used all male participants, both 

heterosexual and gay, the first study using a UK sample and the second study replicating with 

a German sample. In both studies, participants demonstrated faster RTs in the congruent 

condition (i.e., when responding from their own ‘perspective’, e.g., gay men responding from 

a gay perspective versus heterosexual perspective), as predicted. However, results were not as 

clear for the variables ‘unique’ to mousetracking. In Study 1, gay men did demonstrate 

straighter mouse trajectories (i.e., AUC) when responding congruently versus incongruently, 

however results were non-significant for heterosexual men. Results for this variable were 

non-significant for Study 2.  

Neither study examined reliability, however both studies looked at convergent validity 

with subjective measures. In Study 1, same-gender attracted sexual fantasies were negatively 

correlated with RT, AUC, and MD preferences indices, indicating a stronger preference for 
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men was associated with a greater number of same-sex fantasies. However, no such 

correlations were found for Study 2.  

 

2.2.2.3 Efficacy 

Bartels et al. (2019) concluded that, based on their studies, “it can be argued that 

mousetracking can be used as an indirect measure for assessing sexual interest in relation to a 

preferred gender” (p. 1399). However, the authors did note that the ‘uniquely predictive 

variance’ was not necessarily captured by the actual mouse trajectories, but rather in the RTs. 

This somewhat undermines the essence of using mousetracking, rather than using another 

already-established measure of sexual interest that uses RTs. Thus, though there were some 

significant results, it is important that these are interpreted with caution, especially in light of 

the lacking reliability data and ambiguous results from the validity testing. More replication 

is needed to draw stronger conclusions regarding the efficacy of mousetracking as a sexual 

interest measure. 

 

2.2.2.4 Implicit Association Test 

 The Implicit Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998) 

involves comparing reaction times (RTs) to concept pairs, each consisting of a target category 

(e.g., ‘man’, or a picture of a man) and an attribute category (e.g., ‘sexually attractive’). The 

premise is that RTs will be faster for concept pairs that the individual holds as congruous 

rather than incongruous (e.g., a gay man should be faster to react to the pair ‘man’ and ‘sexy’, 

than ‘woman’ and ‘sexy’, as the former is congruent with their sexual preference) (Ó Ciardha 
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& Gormley, 2013). The IAT for measuring sexual preference is sometimes termed the ‘sexual 

preference IAT’2 or ‘sp-IAT’ (Camperio Ciani & Battaglia, 2014). 

 Four out of the five studies utilising the sp-IAT used all men, with comparisons 

between sexual orientations (heterosexual and gay) (Camperio Ciani & Battaglia, 2014; Ó 

Ciardha & Gormley, 2013; Snowden, et al., 2008; Snowden, Fitton, McKinnon, & Gray, 

2020), whilst the one remaining study used men and women (both heterosexual and 

gay/lesbian) (Snowden & Gray, 2013). Allstudies used pictorial stimuli for their target 

categories, as opposed to word stimuli. All studies found significant results in the expected 

direction; that is, the sp-IAT was able to discriminate between heterosexual and gay men. 

However, Snowden et al. (2020) used both the ‘standard’ sp-IAT, as well as specific men-sex 

and women-sex IATs. This is where the pictures of men/women are replaced with neutral 

images to produce either a women-sex or men-sex IAT, respectively. This is done as a 

solution to the fact that the standard sp-IAT involves the comparison of two categories, and 

thus it is only relational. When using these separate men- and women-sex IATs, results were 

not as predicted – both heterosexual and gay men showed a bias for the sex images over the 

neutral images, regardless of their preference. Moreover, in Snowden and Gray’s (2013) 

study, this was not the case for heterosexual women, as they demonstrated non-category 

specific responding (i.e., they showed less differentiation in responses between their preferred 

and non-preferred sexes). Two studies (Ó Ciardha & Gormley, 2013; Snowden, et al., 2008) 

assessed the sp-IAT’s ability to predict sexual orientation, with both studies finding this to be 

excellent (AUC = .92 - .97). Snowden, Wichter, and Gray (2008) also found the sp-IAT to 

have moderate correlations with a priming task (r = .59), and a very strong correlation with 

self-reported sexual preference (r = .80). Snowden et al. (2020) also found that the standard 

 
2 It should be noted that the IAT measures sexual preferences (rather than interests) as it calculates scores 
based on preference to one group over another group (i.e., preference of adult men over preference of adult 
women). See Introduction for further explanation. 
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sp-IAT was significantly positively correlated with explicit ratings towards men and women. 

Snowden et al. (2020) also looked at reliability, specifically split-half reliability. Reliability 

coefficients were high for the standard sp-IAT (r = .91) and were r = .73 and r = .80 for the 

men-sex and women-sex IATs, respectively. It appears that the sp-IAT is a promising 

measure of sexual preference, especially with its excellent ability to predict sexual 

orientation.  

 

2.2.2.5 Efficacy 

 The sp-IAT has demonstrated successful differences between-groups (Camperio Ciani 

& Battaglia, 2014; Ó Ciardha & Gormley, 2013; Snowden et al., 2008; Snowden et al., 2020) 

and within-groups (Snowden et al., 2008; Snowden & Gray, 2013), which have been 

replicated across the studies in this review. However, there have only been a few studies 

looking at the reliability and validity of the IAT, though the predictive validity (i.e., ability to 

correctly predict sexual preference) was generally ‘excellent’. Further, one major issue of the 

sp-IAT is that it is only a relational measure. This impacts upon the construct validity of the 

IAT. For instance, for gay men, a strong association between sex and men could be indicative 

of sexual attraction towards men, or sexual repulsion towards women (Snowden & Gray, 

2013). Thus, it is difficult to know precisely what the sp-IAT is measuring. Snowden et al. 

(2020) demonstrated an attempt to provide a solution to this using the men- and women-sex 

IATs, whereby neutral images were used in place of the other-sex (i.e., images of men and 

neutral images would constitute a men-sex IAT), however this did not provide expected 

results. 
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2.2.2.6 Implicit Relational Assessment Procedure 

 The Implicit Relational Assessment Procedure (IRAP; Barnes-Holmes et al., 2006) is 

a rule-based indirect measure whereby one ‘label stimulus’ (e.g., the word ‘man’ or ‘woman’, 

or alternatively a picture of a man or a woman) is presented at the top of the screen, and 

simultaneously one target stimulus (e.g., a word pertaining to being ‘sexually attractive’ or 

‘sexually unattractive’) is presented in the middle of the screen. There are then two response 

options (typically ‘True’ and ‘False’) in the bottom left- and right-hand corners of the screen. 

When measuring sexual interest, the IRAP is broken down into four possible trial types (due 

to the combinations of male/female labels and positive/negative targets): namely, male-

attractive, male-unattractive, female-attractive, and female-unattractive. These four trial types 

are consolidated into two blocks: female-attractive/male-unattractive block and male-

attractive/female-unattractive block. Thus, participants must respond, regardless of their 

actual preference, as if they found females attractive and males unattractive, and males 

attractive and females unattractive, respectively. For instance, for the male-attractive block, if 

the ‘label’ was ‘man’ (or an image of a man) and the target word was ‘erotic’, the correct 

response would be ‘true’. However, if it was the female-attractive block, and the same 

situation occurred, this would be ‘false’.  

The premise of the IRAP is that it involves relational terms, and participants must 

respond with reactions that correspond to the verbal relations underlying their beliefs, which, 

in this context, pertain to beliefs about their own sexual preference (Rönspies et al., 2015). 

Participants respond in a way that is both consistent and inconsistent with their personal 

beliefs due to the rules that they are given for each block of the IRAP. Thus, consistent trials 

should produce shorter response latencies than inconsistent trials (akin to the IAT). 
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Only two IRAP studies (Rönspies et al., 2015; Timmins, Barnes-Holmes, & Cullen, 

2016) were identified in this review, both of which used all male participants (both 

heterosexual and gay). The only difference between the two studies was that Timmins et al. 

(2016) used pictorial stimuli while Rönspies et al. (2015) used the traditional word stimuli. 

Both studies were able to determine sexual preference (i.e., heterosexual men showed 

attraction to women, and gay men showed attraction to men). The AUCs in both studies 

indicated an excellent rate of accuracy (ranging from .90 to 1.0) for classifying the men into 

their respective sexual orientations. Reliability data was only provided by Rönspies et al. 

(2015), who determined that the IRAP had satisfactory internal consistency (α = .78).  

 

2.2.2.7 Efficacy 

Though significant differences between groups of images for both heterosexual and 

gay men were found by both Rönspies et al. (2015) and Timmins et al. (2016), with Timmins 

et al. (2016) further finding significant differences between the two groups of participants, it 

cannot be said that the sexual preference-IRAP has great replicability as, in this review, only 

two studies were found. Further, reliability was only measured in one study. Even though the 

ROC analysis showed the IRAP to have an ‘excellent’ classification rate, caution should be 

taken regarding this finding as it is only based on two studies. To conclude this as an 

effective measure of sexual preference, further replications are needed. One potential 

limitation to using the IRAP is that it has quite a stringent pass rate, in that, participants 

usually have to achieve ≥80% on practice trials in order to continue to the main trials. Thus, it 

is potentially quite challenging for participants (likely due to its rule-based paradigm), which 

limits its usability and may also deter participants from taking part. This is perhaps one 
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reason why very few studies have utilised the IRAP despite its great promise as a measure of 

sexual preference. 

 

2.2.2.8 Dot-Detection Tasks 

2.2.2.8.1 Choice Reaction Time Task 

 Choice Reaction Time (CRT) was originally developed by Wright and Adams (1994) 

and is one of the older indirect measures. It involves a sexually-preferred or non-preferred 

image being displayed to participants with a dot in one of five locations (typically the four 

corners of the image and the centre). Participants are instructed to indicate the position of the 

dot as quickly as possible by pressing a corresponding key on a keyboard/response pad.  The 

premise of CRT is that sexually-preferred stimuli will produce increased attention (i.e., 

wanting to continue looking at the stimulus), which will interfere with RTs in an information-

processing task (i.e., indicating where a dot is on a sexual image) (Santtila et al., 2009). This 

is based largely upon Singer’s (1984) model, in particular the ‘aesthetic’ response, which 

purports that an individual would make an effort to keep a sexual stimulus in view (Wright & 

Adams, 1994). Thus, participants will have longer latencies on preferred sex stimuli trials, as 

these will produce the largest amount of interference (Wright & Adams, 1994).  

 The majority of studies used all men: one that examined differences to images within 

a group of participants (Gress et al., 2013), two studies between groups of heterosexual and 

gay participants (Ó Ciardha and Gormley, 2013; Rönspies et al., 2015), and one study 

included both heterosexual and gay male participants, however due to low group numbers for 

the gay participants, image sex was coded as ‘preferred’ and ‘non-preferred’ and thus the 

sample consisted of both hetero- and gay participants (Dombert, Antfolk, Zappalà, & 

Mokros, 2015). The remaining two studies (Wright & Adams, 1994; 1999) included both 



62 
 

male and female subjects. The results from these studies were mixed. Rönspies et al. (2015) 

found CRT latencies were independent of stimulus characteristics (i.e., stimulus sex), and Ó 

Ciardha and Gormley’s (2013) findings were similar, with no interaction between the image 

type (male/female/neutral) and participants’ sexual orientation. The two older studies (Wright 

& Adams, 1994; 1999) discovered more promising results, with heterosexual men in 

particular demonstrating differences in the expected direction when comparing performances 

between male and female images. However, this was not just isolated to the older studies. 

Gress et al. (2013) did find a small main effect of content, in that, male participants viewed 

neutral and female images longer than male images. Dombert et al., (2015) also found 

predicted results (i.e., preferred-sex stimuli elicited longer RTs than non-preferred sex 

stimuli). 

 A similar pattern of results is apparent for the ability for the CRT measure to predict 

sexual interest. For the newer studies, AUC was no greater than chance (ranging from .54 to 

.55). However, for the older studies, accuracy was greater (participants responded ‘as 

predicted’ between 75% - 100%). Reliability data was provided by Rönspies et al. (2015) and 

Dombert et al., (2015). Rönspies et al. (2015) determined that the CRT had ‘unacceptably 

low’ internal consistency (α = .23). Dombert et al. (2015) found that split-half reliability was 

‘moderate’ for CRT using the Not-Real People image set (r = .70) and Virtual People image 

set (r = .53). These ambiguous results cast doubt about the efficacy of CRT as a measure of 

sexual interest. While Dombert et al. (2017) and Wright and Adams (1994) deemed the 

method appropriate for assessing sexual interest, particularly for men (Wright & Adams, 

1999), the other studies show that sexual interest is not so easily indexed by the CRT (Ó 

Ciardha & Gormley, 2013; Rönspies et al., 2015). 
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2.2.2.8.2 Choice Reaction Time and Priming 

 One study by Santtila et al. (2009) utilised the CRT in conjunction with priming, as it 

was proposed that priming could enhance the CRT effect. That is, when the prime and target 

corresponded with the participant’s sexual interest, CRT effects were thought to be more 

reliably detected. Similar to the majority of ‘CRT only’ studies, Santtila et al. (2009) also 

used all men, both heterosexual and gay. The study was divided into three phases to 

investigate habituation effects. In Phase 1, there was a delay in RTs when the target image 

was a sexually explicit female (for heterosexuals) and a sexually explicit male (for gay 

individuals). However, in Phase 2, there was no significant interaction. In both of these 

phases, no priming effect was observed. In Phase 3, there was a significant priming effect, 

but only for heterosexual participants and when the stimuli were explicit in nature. The 

ability to predict sexual preference ranged from not much greater than chance (AUC = .60) in 

Phase 3 to good (AUC =.82) in Phase 1. Thus, only the first phase could reliably determine 

sexual interest, indicating that participants had habituated to the stimuli later in the 

experiment. The use of primes did not accelerate, nor decelerate, RTs. 

 

2.2.2.8.3 Efficacy 

Though Wright and Adams (1994) found significant differences between groups of 

participants, and also found significant differences between groups of images (as did Gress et 

al., 2013, Dombert et al., 2017, and Santilla et al., 2009), the other three studies failed to 

replicate these findings. Similarly, ROC analysis showed that classification rates were no 

greater than chance in the majority of studies (older studies showed much higher rates). 

Reliability data was only looked at by one study (Rönspies et al., 2015), and the internal 
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consistency was deemed ‘unacceptably low’. Based on the evidence, CRT cannot be 

considered an effective indirect measure to assess sexual interest. 

 

2.2.2.8.4 Dot-Probe Task 

 The dot-probe task involves two stimuli (usually one test and one control) presented 

simultaneously for a short period of time before being removed and replaced with a target (a 

small dot), which appears at the location of one of the prior stimuli. Participants are then 

asked to respond to the target, either by indicating its presence, location, or form (Snowden, 

Curl, Jobbins, Lavington, & Gray, 2016). It is thought that the RT to the target will be faster 

if visual attention was already in that location, presumably due to the attractiveness of the 

prior stimulus. For example, a gay male may be presented with a male image and female 

image and would, presumably, be attending more to the male image. Thus, if the dot 

appeared at that same location, he would be faster to respond. 

 One paper consisting of two separate dot-probe studies by Snowden et al. (2016) was 

entered into the review. Both studies used men and women, all of whom identified as 

heterosexual. The first study, which examined the category-specific nature of men versus 

women, found that men had slower RTs when the target appeared after a male (vs. female) 

image, whereas there was no effect of image for women. Snowden et al.’s (2016) second 

study, which looked at the inclusion of neutral images, found that men were faster when the 

target appeared after a female image, as were the female participants. Also, men had (non-

significantly) different RTs when the image was a male versus neutral. However, there was a 

strong effect for men to respond faster following a female image compared to a neutral 

image.  
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 Split-half reliability, but not validity, was tested in both studies. In the first study, 

moderate split-half reliability (r = .55) was found for the total sample. In the second study, 

for the comparison of: female vs. male images, reliability was moderate (r = .38); male vs. 

neutral images, reliability was poor (r = .10); and for female vs. neutral images, reliability 

was moderate (r = .54).  

 

2.2.2.8.5 Efficacy 

Though some results provide support for the dot-probe as a successful tool for 

measuring sexual interest (e.g., faster dot-detection following a sexually preferred stimulus), 

the evidence is largely mixed. Moreover, the only been two studies conducted were by the 

same authors. Thus, while this may speak to the replicability of a dot-probe effect related to 

sexual interest, external validation/replication is missing. Further, no attempt was made to 

comment on the task’s validity. Thus, it is unknown whether the dot-probe task can 

accurately classify participants into their respective groups. Moreover, it appears that the 

reliability of the tool was, at best, moderate. Therefore, it cannot yet be concluded that the 

dot-probe is an effective or valid measure of sexual interest.  

 

2.2.2.9 Dot-Detection Tasks Summary 

 When looking at dot-detection tasks (CRT, CRT and Priming, and Dot-Probe Task) as 

a whole, the results are largely mixed. That is, recent studies have either completely failed to 

replicate prior successful results (CRT) or are yet to be replicated by other external 

researchers (Dot-Probe Task). As such, dot-detection tasks cannot be seen as an effective way 

to measure sexual interest at this point in time. 
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2.2.2.10 Priming 

2.2.2.10.1 Priming Task 

 The Priming Task (PT; Fazio, Jackson, Dunton, & Williams, 1995) involves 

presenting a prime (in this case a sexually-preferred or non-preferred image) shortly before a 

target word that, in this case, is to be categorised as ‘sexually attractive’ or ‘sexually 

unattractive’ using the keyboard (Snowden, et al., 2008). Its premise, much like the IAT and 

IRAP, is that the prime will elicit a certain concept (e.g., a sexually-preferred stimulus will 

elicit the concept of ‘sexually attractive’). Thus, participants will be primed to give the 

response of ‘sexually attractive’, making response latencies shorter for congruent categories 

(Snowden et al., 2008). For instance, if a sexually-preferred stimulus is presented as a prime, 

followed by a target word, the target word is more likely to be categorised as ‘sexually 

attractive’ more quickly than ‘sexually unattractive’.  

 Three studies, all by Snowden and colleagues (2008; 2013; 2020), were entered into 

this review. Snowden et al. (2008; 2020) used only male participants, who were heterosexual 

and gay, whereas Snowden and Gray (2013) used both male and female participants (both 

heterosexual and gay/lesbian). All studies exhibited positive results in the expected direction; 

that is, participants showed faster response latencies when their preferred sex primed the 

target word. However, Snowden and Gray (2013) found that heterosexual women did not 

differ in their RTs when primed with images from either sex. Also, Snowden et al. (2020) 

only found expected results for the heterosexual male participants, whereas the results for gay 

participants were not significant. Snowden et al. (2008) examined validity, finding that the 

PT had an excellent ability to classify group membership (AUC = .86), and also had 

moderate convergent validity with both self-report (r = .54) and IAT data (r = .59). Snowden 
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et al. (2020) also looked at convergent validity and found significant correlations with the 

feeling thermometer and sp-IAT. They also found that split-half reliability was ‘moderate’ (r 

= .57). 

 

2.2.2.10.2 Efficacy 

The PT showed great promise as an effective measure, with significant differences 

found between groups of images for heterosexual and gay men (Snowden et al. 2008; 

Snowden & Gray, 2013; Snowden et al., 2020). However, it would be sensible to exert 

caution when choosing this method as a tool for assessing sexual interest as the replicated 

findings are by the same authors. Thus, similar to the Dot Probe Task, no external replication 

currently exists. Also, as reliability was not assessed, and validity (i.e., classifying individuals 

into their respective groups and convergence data) has only been assessed in one study, it is 

too early to conclude whether the PT is truly an effective measure for accurately assessing 

sexual interest. 

 

2.2.2.10.3 Semantic Misattribution Procedure 

 The Affect Misattribution Procedure (AMP) was developed by Payne, Cheng, 

Govorun, and Stewart (2005). It involves participants being primed with a stimulus that will 

result in either a positive or negative evaluation, before being presented with a Chinese 

ideograph. Participants are instructed to ignore the prime and evaluate the ideograph in regard 

to its pleasantness and unpleasantness. However, participants misattribute their reactions 

from the prime to the Chinese ideograph, resulting in positive or negative judgements of said 

ideograph following a positive or negative prime, respectively (Hofmann & Baumert, 2010). 

The Semantic Misattribution Procedure (SMP; Imhoff, Schmidt, Bernhardt, Dierksmeier, & 
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Banse, 2011) is an adaptation of the AMP, in that, rather than rating the pleasantness of the 

ideograph, participants must instead guess its meaning (i.e., whether it is sexual or not sexual) 

after being primed by an image of either a sexually-preferred or non-preferred individual.  

 The three studies entered into the systematic review were all from Imhoff et al. 

(2011). Across all three studies, there were positive findings for the SMP, with ‘sexual’ 

responses more frequently being ascribed to Chinese ideographs following the presentation of 

preferred sex stimuli, particularly for men (both heterosexual and gay). However, it was 

noted that, when testing women, there was a less specific pattern of results. That is, a higher 

frequency of sexual responses for both male and female stimuli was observed. Thus, it was 

deemed that this task would not be suitable for usage with heterosexual women. Internal 

consistency of the SMP was shown to be ‘questionable’ in Study 1 (α = .66) and Study 2 

(α=.69), and finally ‘poor’ (α = .53) in Study 3. The ability to classify individuals into their 

correct sexual orientation groups was only tested in Study 1, resulting in an excellent AUC 

(.90). Convergent validity with explicit measures of sexual preference was also tested. The 

convergent validity was shown to be ‘moderate’ (r = .53) in Study 1 and Study 2 (r = .60), 

and very weak (r = .22) in Study 3. Convergent validity with other measures was only tested 

in Study 1. It was found that convergent validity with the IAT was moderate (r = .64) and 

weak to moderate for the VT task (r = .41).  

 

2.2.2.10.4 Efficacy 

 It is clear that significant differences between groups of images for both heterosexual 

and gay men were found across all three studies by Imhoff et al. (2011). However, reliability 

was, at best, ‘questionable’, and though AUC was determined as excellent, this was only for 

one of the three studies. Further, while the results were consistent across all three studies, no 
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attempts have been made to replicate the results externally. As such, the SMP warrants 

further research. 

 

2.2.2.11 Priming Measures Summary 

The priming measures included in this review showed promise, with all five studies 

finding significant differences between groups of images. However, the issue with the 

priming studies is the lack of independent replication. Though the Priming Task was 

replicated successfully over three studies (Snowden et al. 2008; Snowden & Gray, 2013; 

Snowden et al., 2020), and the SMP was replicated successfully over three studies (Imhoff et 

al., 2011, Studies 1 – 3), these replications were by the same authors. As such, it would be 

sensible to be cautious when using these measures to assess sexual interest. Given the 

promise that they show at this stage, more needs to be done to externally replicate and 

validate the findings. 

 

2.2.2.12 Pictorial Modified Stroop 

 The Pictorial Modified Stroop Task (P-MST) is an image-based version of the 

traditional Stroop task. This task involves stimuli presented in different colours, with 

participants giving their response to what colour the stimuli are via a response pad as quickly 

as possible (Ó Ciardha & Gormley, 2012). It is hypothesised that any slowing down in 

response time indicates a potential cognitive bias towards the category (Ó Ciardha & 

Gormley, 2013). For example, greater interference would occur for sexually-preferred 

stimuli, resulting in longer RTs for this group. 
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 All four studies from three papers (Bourke & Gormley, 2012; Ó Ciardha and 

Gormley, 2012; 2013) that used the P-MST utilised only men and identified differences 

between RTs to images of males and females. Bourke and Gormley (2012), and the two 

studies conducted by Ó Ciardha and Gormley (2012), found promising results, with groups 

differing in the expected direction (i.e., longer RTs to female images for heterosexual 

participants). However, Ó Ciardha and Gormley (2013) found slightly less clear results. The 

interaction between the type of stimulus (male/female/control) and sexual orientation (in the 

expected direction) was only found using one measure of central tendency (means with 

outliers removed) and this was only found when the P-MST was presented last after the other 

two indirect measures in their study (IAT and CRT), with no significant interaction when P-

MST was presented before the other two indirect measures. Ó Ciardha and Gormley (2013) 

suggested that slower RTs when the P-MST was the first task was because participants were 

still learning the position of the buttons on the response pad, whereas when it was the last 

task, participants had already had experience with the response pad in the other indirect 

measures. However, as there were no significant differences in overall RTs between 

participants in the P-MST first versus last group, an alternative explanation was suggested. Ó 

Ciardha and Gormley (2013) proposed that the preceding indirect measures may have 

‘primed’ participants’ sexual interest, and thus the process of sexual arousal was already 

active and ‘readily accessible’. Further, their third explanation was that by taking part in tasks 

demanding cognitive control prior to the P-MST (such as the IAT), the individual’s ability to 

disinhibit sexual responses was impaired, and thus the P-MST effect was most pronounced 

when their cognitive resources were somewhat depleted. 

The ability to successfully predict sexual preference ranged from not much greater 

than chance (AUC = .57) to excellent (AUC = .98). The lower value for predictive validity 

was found by Ó Ciardha and Gormley (2013) when the task was completed first. However, 
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when it was completed last, the predictive ability was ‘excellent’ (AUC = .91). Moreover, 

when not splitting the sample by task presentation, the AUC was ‘fair’ (AUC = .78). Ó 

Ciardha and Gormley (2013) measured convergent validity and found that there was a 

‘medium-sized’ correlation (r = .45) between the P-MST and IAT. Further, Bourke and 

Gormley (2012) found poor correlations (r = .29-.84) between the P-MST and self-report 

measures. Moreover, Ó Ciardha and Gormley (2013) examined whether the combination of 

IAT and P-MST scores produced greater categorisation of participants into their respective 

groups, than they did separately. They found that, when taken together, the scores classified 

all participants correctly.  

 

2.2.2.13 Efficacy 

The P-MST had success in differentiating between participant groups (Bourke & 

Gormley, 2012), as well as also within groups (Bourke & Gormley, 2012; Ó Ciardha & 

Gormley, 2012 – Study 1 and 2), which were clearly replicated across these three studies. 

However, the result of the most recent study (Ó Ciardha & Gormley, 2013), which failed to 

replicate the prior findings, is somewhat concerning when evaluating the efficacy of the P-

MST. Furthermore, no P-MST study included in this review assessed the reliability of the 

measure. It also appears that P-MST may not have great validity as a standalone measure, as 

Ó Ciardha and Gormley (2013) found. Thus, the utilisation of this task on its own as a 

measurement of sexual interest may not be advisable. 

 

2.2.2.14 Dual-Target Rapid Serial Visual Processing  

 During a dual-target Rapid Serial Visual Processing (dtRSVP) task, participants must 

identify two predefined targets (named T1 and T2) in a stream of stimuli. It has been 



72 
 

observed that the identification of the second target (T2) is impaired when followed by the 

first target (T1) within 500ms; a phenomenon termed the ‘attentional blink’ (Zappalà et al., 

2013a). If T1 is emotional in nature, such as sexual stimuli, this effect is increased by causing 

‘emotion-induced blindness’ (Most, Chun, Widders, & Zald, 2005). This causes the accuracy 

in reporting T2 to decrease (Mac Conaill, 2012). Previous studies have found that sexual 

words decrease the accuracy of reporting a target (Arnell, Killman, & Fijavz, 2007), and that 

erotic stimuli produce the most robust interference (Most, Smith, Cooter, Levy, & Zald, 

2007). However, despite this, few studies have used dtRSVP to investigate sexual interest. 

 Two of the three dtRSVP studies included in this review (Zappalà et al., 2013a; 

Zappalà et al., 2013b) used all men, both heterosexual and gay. The other study (Mac Conaill, 

2012) used both men and women, with the majority being heterosexual. Results from all three 

studies were largely mixed. Zappalà et al. (2013b) found that the identification of T2 did not 

decrease following a sexually-preferred T1, although they did find that, when only looking at 

detecting T1 or T2 (not looking at the detection of T2 after T1), participants were better at 

detecting their preferred sex. Mac Conaill (2012) found that the sex of the target in their 

study did not influence the overall ‘attentional blink’ effect. However, there was an increased 

attentional blink shown from male respondents to female stimuli, which was weakened by the 

responses of the female participants (although this did not reach significance). Zappalà et al. 

(2013a) looked at fakeability of dtRSVP, hypothesising that as participants were asked to 

fake their sexual preference, the cognitive load caused by this would suppress the ‘emotion-

induced blindness’, and therefore would lead to greater accuracy in reporting T2. They found 

support for this, with accuracy of reporting T2 higher in the ‘faker’ group than the ‘straight’ 

or ‘gay’ groups.  

Zappalà et al. (2013a; 2013b) looked at the ability of dtRSVP to classify participants 

into their respective groups and found that the AUC ranged from ‘fair’ (.79) to ‘good’ (.85), 
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while Mac Conaill (2012) investigated test-retest reliability and found moderate stability with 

small correlations (r = .35 - .48). To conclude, the dtRVSP studies found that the sex of the 

target does not induce Attentional Blink effects in women (Mac Conaill, 2012), and that the 

dtRSVP offers moderate resilience to participants trying to fake their sexual preference 

(Zappalà et al., 2013a).  

 

2.2.2.15 Efficacy 

Despite some significant differences within-groups, such as participants having 

greater success at detecting preferred targets (Zappalà et al. 2013b), and a higher accuracy of 

reporting T2 when trying to ‘fake’ one’s sexual preference (Zappalà et al., 2013a), the 

accuracy of T2 does not appear to decrease following a sexually-preferred T1, contrary to 

hypotheses (Zappalà et al., 2013b). Further, Mac Conaill (2012) did not find that the sex of 

the target influenced the Attentional Blink (though they did comment that perhaps female 

participants were ‘weakening’ the effect of the male participants). Moreover, the ability to 

classify participants into their respective groups only ranged from ‘fair’ to ‘good’, and small 

correlations were found for reliability. Also, the results were not consistent across the studies. 

As such, it appears that the dtRSVP may not be the most robust way to measure sexual 

interest. 

 

2.2.3 Discussion 

 The present systematic review aimed to investigate the efficacy of indirect measures 

for assessing non-deviant sexual interest. Efficacy encompassed significant differences either 

between groups of participants (i.e., men and women, or heterosexual and gay individuals) or 

between groups of images for one participants group (i.e., significant differences between 
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male and female images, for men), and successful replication of the measure, along with the 

reliability and validity of the task. When using group differentiation as the criterion for 

assessing efficacy, most indirect measures were successful (as they significant differences 

were found). Thus, it would be easy to conclude that they are all effective measures. 

However, a large number of the tasks failed in terms of successful replication, and many were 

not explored in terms of their reliability and/or validity.  This raises questions as to their 

efficacy. Further, it is important not to reduce the effectiveness down to just group/stimuli 

differentiation. For instance, significant differences (both between- and within-groups) were 

observed in many of the Viewing Time studies within this systematic review, as well as great 

replicability. However, the measure itself has been questioned in terms of its construct 

validity based on research looking at variants of the standard Viewing Time procedure. These 

studies have raised questions over whether the ‘viewing time’ effect actually exists, as well as 

its susceptibility to manipulation. Thus, it is important to look at the full picture when 

assessing efficacy, and not just whether a measure produces significant differences and/or has 

good replicability. 

 

2.2.3.1 Which measures were more effective? 

 When looking at efficacy, it is apparent that Viewing Time was one of the most 

effective measures entered into this review. It has been replicated successfully by many 

different authors, over many years, with the same or similar results being produced each time. 

However, caution does need to be exerted with the VT measure. More recent studies have 

aimed to disentangle and explain VT effects and have provided some important insights that 

need to be considered before drawing any conclusions. These studies have found that the 

‘speeded’ variant of VT was superior to its standard counterpart as it gave rise to stimulus-



75 
 

specific effects (i.e., the longer response latencies were due to the properties of the stimulus), 

which offers more diagnostic value (Imhoff et al., 2012), and may be more robust to faking 

attempts (Imhoff et al., 2010). As this calls into question the robustness of the standard VT 

procedure, it would be more sensible for future researchers to adopt the speeded method to 

ensure more valid results. 

 From the evidence, the Implicit Association Test (IAT) is an effective method for 

measuring sexual preference. The IAT has demonstrated an excellent ability to classify 

participants and also shows good convergence with self-report measures. It has been 

successful at producing significant results in the expected direction for heterosexual men, and 

gay/lesbian men and women. However, it has not produced the expected results for 

heterosexual women, though this in not entirely unexpected due to the non-category specific 

responses often found in heterosexual women (Chivers, 2017). Nevertheless, the results for 

using the IAT to measure sexual preference are promising. 

 

2.2.3.2 Which measures were less effective? 

 Measures in this review were generally considered ineffective if they: a) did not 

produce the desired significant results, and/or b) if results were unable to be replicated across 

studies. The first and perhaps most obviously ineffective measure that has emerged from this 

review was Choice Reaction Time (CRT). Inconsistent results were found in this review, with 

earlier studies mostly finding more promising results than the later studies, which found that 

there was, generally, no interaction between the stimulus sex and participant sex. Thus, from 

this review, the CRT is not apt for the measurement of typical sexual interest. 

The studies using the Pictorial Modified Stroop Task (P-MST) elicited some 

ambiguous and inconsistent results. Namely, there were order effects for the P-MST, as well 
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as variable predictive validity and correlations with other measures. However, there were 

significant results in the expected direction found in other studies in the review using this 

measure. Thus, while the P-MST is not entirely ineffective, the results have not been entirely 

replicated across studies, so it would be sensible to execute caution when using this measure, 

as it may not have great discriminant validity on its own. 

 The third measure that was found to not be particularly effective at measuring typical 

sexual interest in this review was the dual-target Rapid Serial Visual Processing (dtRSVP) 

task. Results were largely mixed, including the measure not producing expected effects, non-

significant group differences, and mediocre ability to classify participants into their correct 

groups. As such, dtRSVP cannot be considered an effective measure of typical sexual 

interest. 

 

2.2.3.3 Which measures need more research? 

 Many measures entered into this review warrant further research. This is often 

because of lack of replicability. Replicability means that results can be repeated 

independently in different laboratories. Although this does not ensure that the measure is 

valid, non-replicable results may indicate poor external validity of the measure (Garner, 

2005). A few of the indirect measures in this review had been replicated successfully, 

however these tended to be by the same authors. For instance, the Dot-Probe, Priming Task, 

and Semantic Misattribution Procedure all had consistent results across different studies 

conducted by the same authors. Thus, it cannot be said that the findings are wholly replicable 

because, although the results were corroborated within-laboratory, they may be different if an 

external researcher was to repeat these studies in their own laboratory. The Implicit 

Relational Assessment Procedure (IRAP) is another measure that should receive more 
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research. Only two IRAP studies were entered into this review, but both showed extremely 

promising results with an ‘excellent’ classification rate and significant results in the expected 

direction for men. Moreover, the IRAP has been suggested to be a better measure to assess 

sexual preference than the sp-IAT as it allows researchers to draw inferences about the 

strength of the relational associations between concepts, rather than just the relative 

associations provided by the sp-IAT. For instance, with the IRAP, one can assess the strength 

of sexual preference for both male and female stimuli separately, whereas with the sp-IAT, 

you would only see the sexual preference for male stimuli relative to female stimuli. 

Non-replicability of indirect measures for sexual interest may be, in part, due to the 

constant creation of new indirect measures. As new measures are created, others seemingly 

fall out of favour, and thus are subject to less research, leading to less replication. For 

instance, VT has been well-replicated over a number of years, yet the validity of the measure 

is questionable, whereas a measure such as the IRAP is not well-replicated within this field, 

yet it has great criterion validity. Such an effect may occur because VT is simple to 

implement and simple to understand as an indirect measure, especially when compared to 

methods such as the IRAP. VT is also flexible (i.e., it can be incorporated easily into other 

measures such as PPG or eye-tracking) and does not necessarily require any specialist 

software (e.g., free software can be used to programme a VT task). Contrarily, the IRAP can 

be taxing for participants because of its strict rules and stringent eligibility process. Due to 

this, it seems reasonable that researchers would choose a simpler method (such as VT) over a 

more complex (yet potentially more valid) one. 
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2.2.4 Future research directions 

 A number of future research directions have emerged from this review. One 

recommendation for researchers utilising indirect measures to assess typical sexual interest is 

to focus on the reliability of the measure that they are using. Reliability refers to the ability of 

the measure in question to provide the same result between experimenters (inter-rater 

reliability), the same result over time (test-retest reliability) (Garner, 2005), or whether the 

measure is consistent within itself (internal reliability) (Coolican, 2014, p. 216). Reliability 

has not been tested consistently across the board of all indirect measures in this review. This 

is an issue as it is uncertain whether the measure that is being used will produce the same 

results the next time it is utilised. It is unclear exactly why most researchers have failed to 

investigate reliability, though it may be due to the difficulty in recalling participants for a 

second test in the case of test-retest reliability. Thus, future researchers should make a more 

concerted effort to investigate reliability of the indirect measure they have chosen to use. 

 Further, only 16 of the 44 studies in this review included women (eight VT studies, 

one IAT study, two CRT studies, two dot-probe studies, one priming study, one RSVP study 

and one SMP study). Of these 16, seven studies found non-significant results (or significant 

results not in the expected direction) for heterosexual women. Heterosexual women appear to 

demonstrate non-category specific responding when presented with male and female sexual 

stimuli (Chivers et al., 2010). It has been noted previously that, in many indirect measure 

studies investigating sexual interest, women are not recruited as participants. It has been 

stated that this is because: the majority of offenders are male (Pohl et al., 2015; Santilla et al. 

2009); that women are less category specific (Pohl et al., 2015); and that men are more easily 

aroused to visual sexual stimuli (Santtila et al., 2009). However, a few of the studies in this 

review purposely investigated this non-category specific responding in women (e.g., Lippa et 

al., 2010; Snowden & Gray, 2013; Snowden et al., 2016). Thus, it is recommended for 
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researchers to include female participants, but also to be aware of this non-category 

specificity, which will then aid sexual interest research and research into female non-category 

specificity. 

 

2.2.5 Limitations  

 The present review is limited by the exclusion of ‘grey’ materials, such as 

unpublished work or book chapters. This review could have been broadened and strengthened 

by the inclusion of unpublished work. That is, it may have provided a more accurate picture 

of how effective indirect measures are at assessing sexual interest (i.e., by including 

unsuccessful findings and reducing publication bias), as well as a greater insight into the 

results of newer indirect measures that have not yet been published. Further, this review did 

not include articles that used forensic samples. The inclusion of studies utilising these 

populations may again have provided extra or supporting evidence for some of the lesser-

known measures, thus whilst the studies mentioned in this review may be unsuitable for use 

with typical populations, they may lend themselves better to forensic populations.   

 

2.2.6 Conclusions 

In general, it appears that task-relevant measures (which involve the explicit 

processing of sexual stimuli and their relevance) show greater success in determining sexual 

interest than do the task-irrelevant measures. This may not be a surprising finding because the 

predictive validity of a measure is typically greatest when the task is similar to the behaviour 

being predicted (Perugini, Richetin, & Zogmaister, 2010). Thus, judging sexual stimuli 

should be a better predictor of sexual interest than a task-irrelevant measure (Rönspies et al., 

2015). Task-irrelevant measures in this review included dot-detection tasks (Choice Reaction 
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Time and the Dot-Probe), priming tasks (the Priming Task and Semantic Misattribution 

Procedure), the Pictorial-Modified Stroop Task, and the dual-target Rapid Serial Visual 

Presentation. As explored above, these studies were either deemed as ineffective (Choice 

Reaction Time, Pictorial-Modified Stroop Task, dual-target Rapid Serial Visual Presentation) 

or warranting further research (Dot-Probe, Priming Task, Semantic Misattribution 

Procedure). Task-relevant measures in this review included Viewing Time, the Implicit 

Association Test, and the Implicit Relational Assessment Procedure. The former two 

measures were, as discussed above, deemed ‘effective’, while the latter warrants further 

research because the two studies that employed this measure had excellent results.  

 

2.3 Chapter Summary 

This chapter has detailed the ways in which sexual interests can be measured in 

humans. Many of these measures are well-utilised in this field (e.g., PPG), and others less so 

(i.e., new or lesser-known indirect measures). As such, it can be said that sexual interest can 

be assessed using a variety of measures. However, the reliability and validity of these 

measures varies from method to method. Though it is ideal to have a combination of different 

measures for assessing sexual interest, sometimes this is not entirely possible, as one measure 

may bias another. Even with indirect measures, which are supposedly more difficult to 

manipulate and exert conscious control over, have their pitfalls. As result, it is necessary to 

have multiple indirect measures of sexual interest, as they may be influenced by different 

extraneous variables, such as personal or contextual factors. Thus, diagnostic conclusions can 

be drawn with greater confidence if multiple, conceptually different, but convergent, indirect 

and direct measures are combined (Banse et al., 2010; De Houwer, Teige-Mocigemba, 

Spruyt, & Moors, 2009). As this review has outlined, few indirect measures have been 
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researched thoroughly yet have been labelled entirely effective at assessing sexual interest. 

The following chapter (Chapter Three) will seek to identify the need for a new sexual interest 

measure.  
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3. Chapter Three 

3.1 Assessing the Feasibility of Using Measures of Approach-Avoidance 

Behaviour to Measure Sexual Interest Measure 

The previous chapter (Chapter Two) outlined current measures of sexual interest, 

including physiological, subjective, and indirect methods. It also detailed the flaws of these 

for use with sexual interest research. As such, the current chapter will propose utilising a new 

technique (measures of approach-avoidance) in order to assess sexual interest. 

The approach-avoidance distinction is possibly one of the oldest ideas regarding 

psychological thinking about organisms, originating over 2000 years ago in ancient Greek 

philosophy, as Democritus allegedly articulated “ethical hedonism in which the immediate 

pursuit of pleasure and avoidance of pain were prescribed as the guide for human action” 

(Elliot, 2006, p.111).Approach-avoidance is important in the real-world as regulating 

behaviour towards positive, and away from negative, objects is a crucial mechanism for living 

organisms (Reichardt, 2018a). Individuals must be able to regulate their needs in accordance 

with their rapidly changing environment. It would however be maladaptive to delegate the 

rapid selection of apt responses to deliberate reasoning. Thus, individuals have evolved to 

achieve this without much cognitive effort (Neumann & Strack, 2000). These tendencies for 

appetitive (approach) response to positive objects and aversive (avoidance) responses to 

negative objects is thought to enhance an organism’s adaptation to its environment (Phaf, 

Mohr, Rotteveel, & Wicherts, 2014). In addition, the approach-avoidance effect has been put 

forward as an example of embodied cognition, demonstrating that cognitive processes involve 

the activation of sensorimotor systems (van Dantzig, Zeelenberg, & Pecher, 2009). It is thought 

that these action tendencies (approach and avoidance) are the “fundamental building blocks 

that underlie the complexity of human behaviour” (Carver, 2006, p. 105).  
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The basic premise underlying approach-avoidance behaviour is that stimulus valence 

triggers a response tendency, whereby positive stimuli are more likely to be approached, and 

negative stimuli avoided (Reichardt, 2018b). This tendency facilitates faster and easier 

responding on compatible task trials and interferes with faster responding on incompatible 

trials (Reichardt, 2018b). For instance, participants should be faster, and find it easier, to make 

an approach movement to stimuli that are positive/preferred, and an avoidance movement to 

stimuli that are negative/non-preferred. Solarz (1960) provided seminal work on approach-

avoidance behaviour. His study involved participants pulling and pushing favourable words 

(such as ‘fragrant’ and ‘kind’) and unfavourable words (such as ‘foul’ and ‘dirty’) towards and 

away from themselves, with a view that it would be easier for participants to pull favourable 

words towards themselves (in an approach movement) than to push them away, with the 

converse being the case for the unfavourable words. The study found that participants were 

indeed faster at pulling pleasant words towards themselves than pushing them away and were 

also faster at pushing away unpleasant words compared with pulling them towards themselves 

(Solarz, 1960). However, this was only the case when initiating the arm movement; not the 

actual length of time completing the arm movement. (Solarz, 1960).  

Chen and Bargh (1999) provided further evidence. Half of their participants were 

instructed to push the lever away from themselves if the stimulus was positive and pull it 

towards them if the stimulus was negative (incongruency condition), with the reverse being the 

case for the remaining half of participants (congruency condition). As predicted, the response 

times in the congruency condition were significantly faster than those in the incongruency 

condition (i.e., participants were faster to pull the lever towards them when the word was 

positive than push the lever away from them). Chen and Bargh’s (1999) second experiment 

investigated whether this effect was still present when evaluations were non-conscious (i.e., 

automatic). Participants were told to always pull the stimuli towards themselves as fast as 
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possible (to ensure they focused on the speed of the task rather than the evaluation of stimuli), 

and then halfway through the experiment they were instructed to always push stimuli away 

from themselves. Once again, the effect of congruency was significant. Years later, Rotteveel 

et al. (2015) attempted to replicate the studies and results of Chen and Bargh (1999). Though 

they found corroborating results, Rotteveel et al. (2015) noted that, under Bayesian data 

analysis, results were more in favour of accepting the null hypothesis. Given the data 

supporting the use of an approach-avoidance paradigm, it is important to understand and review 

existing theories to explain the phenomenon. 

 

3.2 Theories of Approach-Avoidance Behaviour 

There are two predominant theories of approach-avoidance behaviour: (1) motivational 

orientation and (2) evaluative-coding. The former assumes that approach/avoidance 

motivational systems mediate a link between stimulus evaluation and response activation, 

whereas the latter assumes that positive stimuli activate positive responses due to feature 

overlap (Kozlik, Neumann, & Lozo, 2015). These stances are discussed below and in relation 

to each other. 

 

3.2.1 Motivational Orientation of Approach-Avoidance Behaviour 

In emotion research, it is assumed that emotions predispose organisms to act in a 

specific, adaptive manner (Kozlik et al., 2015). Thus, researchers have postulated that 

significant stimuli activate motivational orientations to prepare the organism for action (Kozlik 

et al., 2015). Motivational orientations (e.g., Neumann, Förster, & Strack, 2003; Strack & 

Deutsch, 2004) are states that prepare the individual to decrease (approach) or increase (avoid) 

the distance between the self and object (Krieglmeyer & Deutsch, 2010). This account purports 
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that compatibility effects are caused by motivational orientations that are immediately triggered 

by automatic stimulus evaluations (Krieglmeyer, Deutsch, De Houwer, & De Raedt, 2010).  

Within motivational theories of approach-avoidance behaviour are two main sub-

theories: the arm flexion/extension hypothesis (also termed the ‘specific muscle activation 

account’) and the distance-change hypothesis (Kozlik et al., 2015; Krieglmeyer, De Houwer, 

& Deutsch, 2013). The arm flexion/extension hypothesis purports that there is a hard-wired, 

inflexible link between stimulus evaluations and motoric responses (Kozlik et al., 2015). It 

suggests that arm flexion is related to distance decrease (i.e., approach) and arm extension is 

related to distance increase (i.e., avoidance) (Krieglmeyer, et al., 2013). There have been 

positive supporting results for this hypothesis. A study by Cacioppo, Priester, and Berntson 

(1993) asked participants to press upwards (flexion motion i.e., approach) or downwards 

(extension motion i.e., avoidance) whilst exposed to Chinese ideographs. They found that 

ideographs that were shown to participants during flexion were rated more positively than those 

that they were exposed to during extension. Neumann and Strack (2000) replicated this study 

and found the same results as Cacioppo et al. (1993). Moreover, Rotteveel, and Phaf (2004) 

used an experimental paradigm similar to Solarz (1960). Participants had their right hand on a 

‘home’ button on a vertical stand. They were required to move from this ‘home’ button to a 

response button either above or below. Participants were faster to ‘flex’ their arms in response 

to positive pictures and extend their arm in response to negative pictures (Rotteveel & Phaf, 

2004). However, this only occurred when participants’ goal was to evaluate the stimuli, 

suggesting that activation of arm flexion/extension is non-automatic as it depends on evaluation 

goals (Krieglmeyer et al., 2013). Further, arm movements are susceptible to being ‘re-

categorised’ (e.g., approach interpreted as avoid, or vice versa) (Seibt, Neumann, Nussinson, 

& Strack, 2008). This provides evidence that the arm flexion/extension hypothesis cannot be 

entirely correct. 



86 
 

The second motivational orientation sub-theory is the ‘distance-change hypothesis’, 

which suggests that approach-avoidance is about any behaviour causing distance change 

towards or away from a stimulus (Krieglmeyer et al., 2013). This account is more flexible than 

the arm flexion/extension account and implies that the link between evaluation and behaviour 

is a function of the situation’s context (Kozlik et al., 2015). Support for this notion was 

provided by Markman and Brendl (2005), who found that participants were faster at moving 

positive words towards, and negative words away from, their name on a computer screen 

(wherein their name functioned as a representation of their self). These findings occurred 

regardless of whether the response was arm flexion or extension. Further, the successful 

implementation of ‘neutral’ responses (i.e., not linked to arm flexion or extension) further 

supports the distance-change hypothesis, as this does not rely on arm flexion or extension. A 

study by van Dantzig, Pecher, and Zwaan (2008) used a ‘neutral’ task, whereby participants 

used key presses to move positive and negative words towards or away from themselves (i.e., 

stimuli grew or shrank when moved, respectively). They found that responses were faster for 

positive words when they resulted in distance decrease between the participant and the 

stimulus, and faster for negative words when they resulted in distance increase between the 

participant and stimulus.  

The Manikin task also provides support for the distance-change hypothesis. In the 

Manikin task, the stimulus appears in the centre of the screen and a small figure (representing 

the participant) appears either above or below this stimulus (De Houwer, Crombez, Baeyens, 

& Hermans, 2001). Whether the figure appears above or below the stimulus changes the 

representation of approach and avoidance. For instance, when the Manikin appears below the 

stimulus, moving upwards (towards the stimulus) would be an approach response and moving 

downwards (away from the stimulus) would be an avoidance response. However, when the 

Manikin appears above the stimulus, the response pattern is reversed (i.e., upwards would be 
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away from the stimulus and downwards would be towards the stimulus) (De Houwer et al., 

2001). Significant approach-avoidance effects have been found with the Manikin task (e.g., De 

Houwer et al., 2001), even going so far as to suggest that the Manikin task is superior compared 

to other measures of approach-avoidance (Krieglmeyer & Deutsch, 2010). This further gives 

support to the ‘distance-change hypothesis’ being superior over the ‘arm flexion/extension 

hypothesis’. 

 

3.2.2 Evaluative-Coding Theory of Approach-Avoidance Behaviour 

Contrary to the motivational orientation theory of approach-avoidance behaviour, it has 

also been argued that compatibility effects may originate from general mechanisms of action 

control, not specific to valence. This has been termed ‘evaluative-coding’ (Krieglmeyer et al., 

2010). The evaluative-coding account of approach-avoidance behaviour is based on the theory 

of event coding (Krieglmeyer et al., 2010). This assumes that valenced stimuli facilitate 

compatible approach or avoidance behaviours because of the overlap between the valence of 

the stimulus and valence of the response (Eder & Rothermund, 2008). In other words, 

behaviours referred to as ‘approach’ should be accompanied by a positive response coding, 

whereas those labelled ‘avoidance’ incorporate a negative response code (Eder & Rothermund, 

2008). This view also purports that identical motor reactions can be positively coded in one 

context, and negatively coded in another (Eder & Rothermund, 2008). This is largely due to 

the labelling of the behaviour. For example, labelling approach behaviour as ‘toward’ attaches 

a positive valence to it) (Krieglmeyer et al., 2010), while labelling the concept ‘downwards’ 

(though in the same direction as ‘toward’) would load a negative connotation (Eder & 

Rothermund, 2008).  Krieglmeyer et al. (2010) suggest that, if this is the case, then it calls into 

question that valenced stimuli automatically induce specific motivational states of approach 

and avoidance to facilitate corresponding behaviours. 
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3.2.3 Motivational Orientation vs. Evaluative-Coding 

Studies have endeavoured to explore which of these two theories (motivational 

orientation or evaluative-coding) are most apt for explaining approach-avoidance behaviour. 

Eder and Rothermund (2008) investigated the evaluative-coding theory versus the motivational 

theory by using a joystick approach-avoidance task (AAT). They labelled movements either 

consistently with approach-avoidance behaviour (i.e., move ‘toward’ or ‘away’), or in an 

evaluative way unrelated to approach-avoidance behaviour (i.e., move ‘upward’ or 

‘downward’). Both ‘toward’ and ‘upward’ are seen as positively valenced, whereas ‘away’ and 

‘downward’ are negatively valenced. Thus, if the evaluative-coding hypothesis is correct, then 

compatibility effects will be seen for both sets of labels when paired with the appropriately 

valenced stimuli. However, no response facilitation should occur for ‘upward’/’downward’ if 

the motivational theory is correct.  

There is strong evidence for the evaluative-coding hypothesis, with positive stimuli 

facilitating movements that were described with positive labels, and negative stimuli 

facilitating movements that were described with negative labels (Eder & Rothermund, 2008). 

Krieglmeyer et al. (2010) also assessed the motivational account versus the evaluative-coding 

account using the Manikin task. The evaluative-coding approach purports that participants 

would be faster when ‘positive’ responses were paired with ‘positive’ words (e.g., moving the 

Manikin upwards, regardless of whether this is towards or away from the stimulus) and 

‘negative’ responses paired with ‘negative’ words (i.e., moving the Manikin downwards 

regardless of whether this is towards or away from the stimulus). Contrastingly, the 

motivational account would be supported if the Manikin is moved towards positive stimuli and 

away from negative stimuli. Krieglmeyer et al. (2010) found support for the motivational 
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account, in that, responses to positive words were faster when the distance between the Manikin 

and stimulus was decreased and faster to negative words when the distance was increased.  

Contrary to the motivational orientation account, some studies fail to show stimulus-

response compatibility effects when valence was not a task-relevant feature. For instance, in a 

study by Lavender and Hommel (2007), participants either evaluated stimuli based on the 

affective valence or the spatial orientation. There were only significant stimulus-response 

compatibility effects when stimuli were evaluated on the affective valence. Additionally, Phaf 

et al. (2014) found a medium effect size for stimulus-response compatibility when participants 

had to explicitly categorise stimulus valence, but not when stimulus valence was not relevant 

to the task. Contrastingly, in Krieglmeyer and Deutsch’s (2010) comparison of three approach-

avoidance measures, the affective compatibility effect occurred independently of the goal to 

evaluate stimuli, but only when participants performed the Manikin or feedback-joystick task. 

Therefore, it appears that a general consensus on what causes approach-avoidance 

behaviour is lacking. Some researchers have conducted reviews and/or meta-analyses to gain 

a clearer picture. Laham, Kashima, Dix, and Wheeler (2014) conducted a meta-analysis on 

stimulus-response compatibility effects. They found little support for the arm flexion/extension 

hypothesis, and some support for distance regulation. Moreover, although many of the findings 

in this meta-analysis accommodate both distance-regulation and evaluative coding accounts, 

they suggest that the evaluative coding account is a ‘better fit’ for the data (Laham et al., 2014). 

However, it should be noted that the study by Krieglmeyer et al. (2010), supporting the 

motivational account, was omitted from the Laham et al. (2014) meta-analysis due to not 

meeting the eligibility criteria, specifically that separate RTs for flexion and extension actions 

could not be estimated for the Manikin task. Phaf et al. (2014) also conducted a meta-analysis 

on manual RT studies where movements were made to valenced stimuli. They found that their 

results “…argue against an immediate, unintentional, implicit, stimulus-based and evolutionary 
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based or automatized, link between affect and approach and avoidance” (p. 14). They also 

found evidence against the arm flexion/extension hypothesis. In short, they are arguing against 

the motivational orientation theory. Moreover, a further meta-analytic review by Beatty, 

Cranley, Carnaby, and Janelle (2016) found evidence for the distance-change hypothesis, as 

well as finding that when individuals explicitly evaluate stimulus valence, speeded motor 

response effects are magnified.  

Of note, a study by Zhang, Proctor, and Wegener (2012) proposed that there was 

another account (the ‘matching’ account) to explain stimulus-response compatibility effects. 

Zhang et al. (2012) suggest that “…the affective-compatibility effect is dependent on the match 

between the stimulus and its referent: when they match, toward is faster than away movement, 

and when they mismatch, away is faster than toward” (p. 611). In their study, they presented a 

‘referent’ image that was considered either ‘good’ (an image of Albert Einstein) or ‘bad’ (a 

picture of Adolf Hitler). The stimulus (either a positive or negative word) was presented above 

or below the referent (akin to the Manikin task).  Zhang et al. (2012) suggest their results (faster 

approach towards positive referents and faster avoidance away from negative referents) argue 

against the arm flexion/extension account (akin to the Manikin task) as stimuli appeared above 

and below the referent. They also state that the distance-regulation account is not supported 

either, as responses were determined by the stimulus valence with a referent other than the self. 

Though they say the evaluative-coding hypothesis could explain their results, they suggest that 

the ‘matching’ account is a better explanation. However, there has been no other research to 

substantiate this new hypothesis. 

One interesting conclusion to this dilemma is that both of these accounts may be 

responsible for approach-avoidance behaviour. Krieglmeyer et al. (2010) suggests that the 

motivational mechanism may “operate independently of and in parallel to the evaluative-

coding mechanism” (p. 612). They suggest that the valence of the stimulus elicits motivational 
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orientations, which then activates behavioural tendencies to increase, or decrease, the distance 

between the self and stimulus (Krieglmeyer et al., 2010). They suggest that, in a real-world 

scenario, this motivational mechanism efficiently processes emotional stimuli and rapidly 

triggers functional responses. For instance, if a car speeds towards you, the mechanism would 

allow you to quickly jump out of its path, regardless of what you were intending to do and how 

you label that response (Krieglmeyer et al., 2010). The notion of both mechanisms being 

responsible for approach-avoidance behaviours has been corroborated by Kozlik et al. (2015). 

They suggest that the “portion of the variance of the affective [stimulus-response] compatibility 

effect that each mechanism might explain seems to vary across different types of approach-

avoidance tasks” (p. 8). Reichardt (2018a) also suggested that it is motivational mechanisms 

(specifically distance change) that underlie the results of their study. Although evaluative-

coding mechanisms cannot be excluded as playing a role, Reichardt (2018a) suggests it is 

unlikely that they are solely responsible for the approach-avoidance tendencies found in her 

study. 

 

3.3 Measures of Approach-Avoidance Behaviour (MAAB) 

While prior sections have briefly eluded to the types of measures of approach-avoidance 

behaviour (MAAB), they have not been described in detail. Approach-avoidance has, 

generally, two distinct types of measures: (1) joystick tasks (including the feedback-joystick 

task), and (2) the Manikin task. In the joystick task, participants are instructed to move a 

joystick from a neutral position either towards themselves (typically an ‘approach’ movement) 

or away from themselves (typically an ‘avoidance’ movement) (Krieglymeyer & Deutsch, 

2010). The feedback-joystick task is a variant of the traditional joystick. The key distinction is 

that, in the feedback-joystick task, images appear to grow larger if they are pulled towards the 
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participant and decrease in size if they are pushed away from the participant (Rinck & Becker, 

2007). In contrast, the Manikin task involves a small figure (representing the participant) 

appearing on screen either above or below the stimulus and is moved either towards or away 

from a stimulus by pressing keyboard buttons to indicate approach and avoidance, respectively 

(Krieglmeyer & Deutsch, 2010). Unlike joystick tasks, approaching and avoiding is slightly 

more complex in the Manikin task and depends on whether the figure appears above or below 

the stimulus. For instance, if the Manikin appears above the stimulus, then moving downwards 

would be decreasing the distance between the figure and the stimulus (approach), whereas 

moving upwards would be increasing the distance between the figure and the stimulus 

(avoidance). Contrastingly, if the Manikin appears below the stimulus, then moving 

downwards would be an avoidance movement, and upwards an approach movement. 

(Krieglmeyer et al., 2010). 

Krieglmeyer and Deutsch (2010) suggest that the means of distance change is an 

important difference between MAAB. With a joystick task, distance regulation refers to 

‘taking’ the object vs. ‘putting it away’ as it is the object that moves. In the Manikin task, 

however, it is the figure that moves as the Manikin is either running towards or away from the 

object. In their study, Krieglmeyer and Deutsch (2010) compared the joystick, feedback-

joystick, and Manikin task, with the prediction that the Manikin would be the most superior, 

followed by the feedback-joystick and then the joystick task. They found that the Manikin task 

had greater sensitivity than both joystick tasks. However, the joystick tasks were not directly 

compared. Also, the Manikin task had greater criterion validity than the feedback-joystick task, 

although both tasks did not differ in their reliability coefficients.  
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3.4 Issues with Measures of Approach-Avoidance Behaviour (MAAB) 

One issue with approach-avoidance behaviour is that it can be interpreted in a ‘flexible 

manner’, with either a reference to the self as fixed (i.e., the stimulus moves towards/away 

from the individual ) or the object (i.e., the stimulus) as fixed (i.e., the individual moves 

towards/away from the stimulus) (Seibt et al., 2008).  

 

 

This makes the interpretation of approach-avoidance behaviour, and MAAB, 

complicated as the same motion can represent either approach or avoidance depending on this 

reference point. For instance, when the self is the fixed reference point, it is construed that 

moving the object towards the self and away from the self is interpreted as approach and 

avoidance, respectively. However, when the object is the fixed point of reference, movement 

towards the object, such as pushing a lever to decrease the physical distance between the static 

 

 

  

  

 

 

 

  

 

 

 

 

 

 

      Self-related Reference Point Object-related Reference Point 

Decreasing distance (approach) 

Increasing distance (avoid) 

Object (moveable) 

Self (static) 

Object (static) 

Self (moveable) 

Increasing distance (avoid) 

Decreasing distance (approach) 

Figure 3.1: Graphical representation of self- and object-related references points in measures of 

approach-avoidance 
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object and the self (traditionally considered an avoidance movement) is seen as approach 

response. Similarly, a movement away from the object, such as pulling a lever to decrease the 

physical distance between the self and the object, is seen as an avoidance response, while it is 

typically treated as an ‘approach’ movement (Seibt et al., 2008) (see Figure 3.1). This causes a 

dilemma in interpretation as it is unclear how the participant will perceive the approach-

avoidance movement, in terms of whether they will take a ‘self’ or ‘object’ reference stance.  

Rinck and Becker (2007) investigated spider-fearful individuals using the feedback-

joystick AAT. They suggested that even though participants were given instructions that arm 

flexions were towards the body, and arm extensions were away from the body, they may still 

have interpreted these with an object-related reference point. Thus, arm extensions become 

movements towards the stimulus, and arm flexions become movements away from the 

stimulus. In order to test this re-categorisation and the resilience of the feedback-joystick task 

to this phenomenon, Rinck and Becker (2007) rephrased the instructions. Pulling the joystick 

was described as pulling it away from the picture on screen, and pushing the joystick was 

described as pushing the joystick towards the picture (i.e., inducing an object-reference point.) 

From this, they found that the ‘zooming’ effect of the feedback-joystick task was resilient to 

the re-categorisation (i.e., inducing a self-related reference point), even when the instructions 

induced an object-related reference point. A control experiment was also conducted by Rinck 

and Becker (2007) to strengthen these conclusions, whereby they used a fixed stimulus, rather 

than the ‘zooming’ function which intimates movement. When participants were given 

instructions to induce an object-related reference point, these effects congruency disappeared, 

which differed from the prior experiment where the results still reflected a self-reference point. 

Rinck and Becker (2007) suggested that the resistance to re-interpretation was, indeed, a 

consequence of the ‘zooming’ function. Supporting this, Seibt et al. (2008) suggested that 

whether a task induces a self- or object-reference point can be manipulated depending on the 
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setup of the task, as well as the instructions given to the participants. Seibt et al. (2008) They 

found that, when instructing participants to move the joystick either towards or away from 

themselves, a self-reference point was produced. Conversely, when participants were 

instructed to move the joystick towards or away from the stimulus, it produced an object-

reference point.   

Based on the above research, it is clear that instructions can greatly affect approach-

avoidance measures. Not only due to re-categorisation, but also because it has been found that 

there was an absence of affective-compatibility effects when valence was task irrelevant (i.e., 

instructions did not require participants to evaluate the stimuli) (Phaf et al., 2014). However, it 

has been found that there were stimulus-response compatibility effects in the absence of 

evaluation goals for the Manikin or feedback-joystick task (Krieglmeyer & Deutsch, 2010), 

suggesting that these lack of compatibility effects is counteracted with MAAB that provide 

clear approach or avoidance related visual feedback (Kozlik et al., 2015). Moreover, 

instructions can impact approach-avoidance measures in other ways. For instance, Van Dessel, 

De Houwer, Gast, and Smith (2015) found that when participants were instructed to approach 

certain stimuli, their evaluations of the to-be-approached stimuli were more positive than to-

be-avoided stimuli, even though an approach-avoidance action was never performed. This has 

been observed for novel non-words, fabricated social groups, and unfamiliar faces (Van Dessel, 

De Houwer, Roets, & Gast, 2016). Moreover, it has been found that the aforementioned 

instruction effects were akin to the effects found from approach-avoidance training, as they 

both influenced both explicit and implicit stimulus evaluations (Van Dessel, De Houwer, Gast, 

Smith, & De Schryver, 2016). 

Krieglmeyer and Deutsch (2010) further investigated the setup of the AAT by 

comparing different MAAB (Manikin, joystick and feedback-joystick tasks). They suggest 

that, though these types of MAAB are treated as equally effective, they may differ in terms of 
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their validity and sensitivity. Krieglmeyer and Deutsch (2010) suggested that there are two 

distinct ways in which MAAB may differ: the ease of re-categorisation, and the means of 

distance change. Regarding re-categorisation, as previously mentioned, participants may re-

categorise responses if it aids task performance and maps more naturally onto the required 

motor behaviours. Obviously, re-categorisation undermines the validity of MAAB and 

introduces unnecessary error variance as some individuals may re-categorise, and some may 

not (Krieglmeyer & Deutsch, 2010). As previously mentioned, the joystick task is susceptible 

to re-categorisation, though the feedback-joystick task is less so (e.g., Rinck & Becker, 2007). 

The Manikin task has been said to be unlikely to be re-categorised (Krieglmeyer & Deutsch, 

2010). As the Manikin either appears above or below the stimulus in each trial, participants 

have to determine which response (either moving the figure up or down) relates to approach or 

avoidance. For instance, if the Manikin appears below the stimulus then moving upwards 

would approach the stimulus, and downwards would avoid it. However, if the Manikin 

appeared above the stimulus, the reverse would be true (i.e., moving upwards would be 

avoiding the stimulus). Thus, it is apparent that measures of approach-avoidance differ in terms 

of their effectiveness. As such, when using MAAB, the Manikin task is the most appropriate 

and valid task, followed by the feedback-joystick task in terms of avoiding re-categorisation. 

 

3.5 Application of Approach-Avoidance Procedures 

Approach-avoidance procedures have been applied to many real-world domains. One 

of these is phobic individuals. Much work has been done looking at spider-phobic individuals 

using approach-avoidance paradigms, which generally find that spider fearful individuals more 

quickly avoid images of spiders (Rinck & Becker, 2007) and also slower to approach them 

(Bartoszek & Winer, 2015). In addition, the approach-avoidance paradigm has been applied to 



97 
 

individuals with clinical conditions, such as obsessive-compulsive symptoms. Najmi, 

Kuckertz, and Amir (2010) investigated individuals with high contamination-related obsessive-

compulsive symptoms using an AAT. They found that these individuals were slower at pulling 

(approaching) images of contaminants but were not faster at pushing (avoiding) images of 

contaminants. Approach-avoidance procedures have also been utilised in addiction research in 

relation to addictive substances such as alcohol, cigarettes, and drugs. These studies have found 

a bias (faster approach responses) towards images of these substances, including cannabis 

(Cousijn, Goudriaan, & Wiers, 2011; Field, Eastwood, Bradley, & Mogg, 2006), cigarettes 

(Bradley, Field, Mogg, & De Houwer, 2004; Machulska, Zlomuzica, Adolph, Rinck, & 

Margraf, 2015), and heroin (Zhou et al., 2012). These findings have also been found in relation 

to addictive activities, such as gambling (Boffo et al., 2018).  

Markedly less research has been conducted to assess sexual interest using an 

approach-avoidance paradigm. Perhaps the first study by Hofmann, Friese, and Gschwendner 

(2009) involved testing male participants using stimuli that were either naked/half-naked 

women or art stimuli. They found that approach responses to sexual stimuli were faster than 

to the art stimuli. While this study shows evidence for the use of an AAT with sexual stimuli, 

Hofmann et al. (2009) did not look at sexual preference or interest. That is, they did not 

measure reactions to two different classes of stimuli (male and female stimuli) or look at 

reactions to stimuli between known-groups (e.g., men and women). Therefore, whilst useful 

to support approach-avoidance research more generally, the findings from this study cannot 

be seen to assess sexual interest.  

Since Hofmann et al.’s (2009) study, there have been other studies using AATs and 

sexual images. Again, these do not specifically look at sexual interest or preference. For 

instance, Brom, Laan, Everaerd, Spinhoven, and Both (2014) assessed approach and 

avoidance biases towards a stimulus that was conditioned to be sexually arousing compared 
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with an unconditioned similar stimulus and a neutral stimulus. Men did not show approach 

behaviour to the stimulus conditioned to be sexually arousing, and, although women did 

show approach behaviour, they also demonstrated this to the unconditioned and neutral 

stimuli. Brom, Laan, Everaerd, Spinhoven, and Both (2015) echoed these results, but found 

neither men nor women showed approach or avoidance biases to conditioned or non-

conditioned stimuli. However, it should be made clear again that these studies did not assess 

for sexual interest. 

 

3.6 Utilising a New Technology 

No studies to date have looked at assessment of sexual interest using AATs. Even fewer 

approach-avoidance studies have taken advantage of recent technological advances, such as 

utilising a tablet PC. Outside of sex-related studies, only one study has explored administering 

an AAT via a tablet PC. This was in a thesis conducted by Kraus (2014), who termed the 

measure the 'Swipe Approach-Avoidance Procedure' (SwAAP). Over two studies, Kraus 

(2014) tested the SwAAP alone and against a joystick-based AAT, utilising positive and 

negative stimuli. In Study 1, it was found that, for negative images, participants were quicker 

to swipe the image away from themselves (as expected), but the direction did not influence 

swipe time for positive images. In Study 2, the SwAAP was compared to a standard joystick-

based AAT. They found that, for the SwAAP, participants swiped negative pictures towards 

themselves slower than positive pictures, but there were no significant differences for images 

swiped away from themselves. For the joystick-based AAT, Kraus (2014) found that 

participants moved positive stimuli towards themselves significantly faster than away from 

themselves and faster than moving negative stimuli towards themselves, as expected. Kraus 

(2014) concluded that using a tablet PC to implement an AAT was promising as it relied on 
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natural movements without the need for intermediate devices, such as joysticks, and that it 

facilitates the self as a fixed reference point to avoid re-categorisation. 

The use of a tablet PC is particularly advantageous for this area of study. A tablet PC 

is highly portable, which is useful in an applied environment as testing in a forensic or 

clinical setting can be difficult if it involves the movement of large amounts of equipment, 

especially with stringent rules as to what equipment is allowed in and out of a forensic 

setting. Also, a tablet PC is relatively inexpensive and the programme used for this task is 

(currently) free to use and does not require any advanced skills or training to set up. Not only 

is this beneficial in terms of being cost effective, but it also means that it is flexible enough to 

be programmed as the researcher desires. A tablet PC is also more ergonomically valid, as 

interactive touchscreen has become more used in recent years (Bevan & Fraser, 2016), 

particularly in Western culture which has become increasingly accustomed to touchscreen 

devices, with finger/swipe gestures associated with them becoming natural and intuitive 

(Kraus, 2014). Further, using a tablet PC ensures that the self is a fixed reference point and is, 

thus, less susceptible to re-categorisation (Kraus, 2014), a known issue with MAAB. A tablet 

PC also can be seen to be 'unpacking' the reaction. For instance, when using a joystick-based 

AAT, there is often only one dependent variable (the RT), whereas with a tablet there are 

many different variables (e.g., response time, swipe pressure, movement time, swipe distance, 

and swipe speed [Kraus, 2014]) that can be separated and investigated. This may give more 

nuanced insights into approach-avoidance behaviours. 

 

3.7 Rationale for a New Measure 

In this thesis, it has been suggested that there is a need for a new measure of sexual 

interest due to the downfalls of current measures. However, it may still not be apparent why a 
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new indirect measure is needed when there are already so many in circulation (as detailed in 

the prior systematic review in Chapter Two of this thesis). Firstly, as previously discussed in 

this chapter, it is supposed that significant stimuli automatically activate motivational 

orientations to prepare the individual to approach or avoid the object (Krieglmeyer & 

Deutsch, 2010). Significant stimuli have been shown to be fear stimuli (e.g., spiders; Rinck & 

Becker, 2007), addiction stimuli (e.g., drugs; Marissen et al., 2006), and pleasant and 

unpleasant food (Piqueras-Fiszman, Kraus, & Spence, 2014). It could be said that sexual 

stimuli are potentially more salient than these other domains as sexual orientation (with 

sexual interests being a constituent part of this) is seen as something that is discovered by 

individuals around puberty, rather than something that is acquired (Seto, 2012).  

Secondly, AATs have been previously referred to as both an indirect (e.g., 

Gawronski, Deutsch, & Banse, 2011) and implicit measure (e.g., De Houwer & Moors, 

2010). It must first be clarified that indirect and implicit measures are not the same thing, 

though they are sometimes used interchangeably. ‘Indirect measure’ refers to the 

measurement procedure, whereas ‘implicit measure’ refers to the outcome of a measurement 

procedure that is produced by psychological attributes in an automatic manner (De Houwer & 

Moors, 2010). For instance, a measure is generally implicit if participants lack awareness of 

the relationship between the assessed construct and measurement outcome, or do not have 

voluntary control over the measurement outcome. Conversely, measures are indirect when 

they assess the relevant construct via a behaviour (e.g., response latencies) rather than self-

assessment (Schmidt, Banse, & Imhoff, 2015). A measure could be both implicit and indirect, 

however they do not necessarily co-occur, and often individuals are fully aware of the 

purpose of the experiment (thus making them unlikely to be defined as ‘implicit’). De 

Houwer et al. (2009) devised three normative criteria that an ‘ideal’ implicit measure should 

meet. Firstly, there is the ‘what’ criterion, in that, it should be clear which attributes the 
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measure reflects (e.g., sexual interest). There is then the ‘how’ criterion, which states it 

should be clear which processes underlie the attribute and how these cause variations in the 

measurement outcome. One example is spreading activation, whereby representations of 

semantically similar concepts are connected by associations.  Thus, activation spreads from 

one concept to the next (similar) concept. Finally, there is the ‘implicitness’ criterion, which 

suggests that it should be clear that the underlying processes are automatic.  

De Houwer and Moors (2010) further extended these criteria. They termed the 

aforementioned three criteria the ‘internal criteria’ (relating to properties of the attributes and 

processes underlying the measure) and introduced the ‘external criteria’ (relating to the 

properties of the measurement procedure). There are four external criteria. One is the ‘self-

assessment’ criterion, which refers to whether participants have to self-assess the to-be-

measured attribute (if yes, it is a direct measure; if no, it is an indirect measure). For instance, 

if sexual interest was the to-be-measured attribute, if the participant has to explicitly evaluate 

whether they find the stimulus that is presented sexually attractive, this would be a ‘direct’ 

measure. However, if the evaluation of the stimulus as sexually attractive was not part of the 

measure (e.g., it relied on rules, like the IAT or IRAP, or covert RTs like VT), then it would 

be classified as ‘indirect’. There is also the ‘response system’ criterion, which refers to 

whether the response to the stimulus made by the participant is behavioural (e.g., keypresses), 

physiological (e.g., skin conductance), or neurological (e.g., brain activity). Thirdly, the 

‘response content’ criterion refers to whether responses are symbolic or non-symbolic. Put 

simply, symbolic responses refer to the content of the response given, normally what a 

participant has said, thus symbolic responses are typically generated from self-report 

measures. On the other hand, non-symbolic responses are those which are  derived from 

physical properties of responses, such as the speed of response. The final external criterion is 

the ‘stimulus-response-compatibility’ (SRC) criterion, which is generally applied to implicit 
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measures that use behavioural non-symbolic responses that rely on the speed (e.g., IRAP). 

When the target and response match in valence/are congruent, this (generally) leads to 

facilitated (i.e., faster) responses. For instance, in the IRAP, the premise is that participants 

will be faster to respond when to trials that are congruous (versus incongruous) with their 

beliefs. For example, if a heterosexual man has to respond to ‘women’ being ‘attractive’, this 

should produce faster RTs than responding to ‘men’ being ‘attractive’, as the former is 

congruent with his beliefs. If a measure is classified as being part of the SRC criterion, it is 

likely that the measure is an indirect, non-symbolic, behavioural measure. De Houwer and 

Moors (2010) did also note that the ‘external’ criteria are superior to the ‘internal’ criteria and 

are probably more crucial in deciding whether a measure is implicit.  

Looking at these criteria, the question arises as to how AATs for sexual interest fit. 

Looking at the ‘external’ criteria first is best as these are perhaps simpler to examine. For the 

‘self-assessment’ criteria, AATs can be classed as ‘indirect’ as the ‘to be measured’ attribute 

(i.e., sexual interest) is inferred from the response. For the ‘response system’ criterion, the 

response is behavioural (i.e., joystick or swipe movements). For the ‘response content’ 

criterion, the responses are non-symbolic as they are derived from the physical property 

(speed) of the response. Finally, the ‘SRC’ criterion can be applied to AATs as the basic 

premise of these tasks is that compatible trials (i.e., approaching preferred/avoiding non-

preferred stimuli) should be faster than incompatible trails (i.e., approaching non-

preferred/avoiding preferred stimuli) (Reichardt, 2018b). In light of the above, an AAT of 

sexual interests meets the external criteria for being an implicit measure.  

The ‘internal’ criteria are slightly more complex to apply. Firstly, it is clear that the 

attribute the measure is trying to reflect is sexual interest (the ‘what’ criterion). However, 

addressing the ‘how’ criterion (i.e., which processes underlie the implicit measure) is difficult 

as there is little evidence to reveal the operation of a process. Also, theories of the 
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psychological processes that may underlie these measures frequently change over time (De 

Houwer & Moors, 2010). Nevertheless, one process hypothesised to underlie other implicit 

measures (such as the IAT) is the ‘response activation account’. This suggests that SRC 

effects (known to occur in AATs) are due to the activation of responses by relevant/correct 

(for compatible trials) or irrelevant/incorrect (for incompatible trials) features of stimuli (De 

Houwer et al., 2009). However, this cannot be said for certain. For the ‘implicitness’ 

criterion, AATs are based on RTs, which happen in a very short space of time and are 

difficult to control (De Houwer & Moors, 2010). Thus, this could be considered ‘automatic’. 

As such, all internal criteria can be met. 

On this basis, an approach-avoidance measure of sexual interest can be seen as both 

an indirect and implicit measure. As detailed earlier in Chapter Two, both indirect and 

implicit measures are of value as they are supposedly more difficult to manipulate and less 

susceptible to deception or social desirability (De Houwer, 2006). As such, they are apt for 

measuring sexual interest. However, it has been said an indirect measure may be influenced 

by extraneous variables, such as a personal or contextual factor (Snowden et al., 2009). Thus, 

it has been suggested that diagnostic conclusions can be drawn with greater confidence if 

multiple conceptually different, but convergent, indirect measures are combined (De Houwer, 

Teige-Mocigemba, Spruyt, & Moors, 2009). A multimethod approach has been applied to 

assess sexual interest in individuals who have sexually offended against children (ISOCs) 

called the Explicit and Implicit Sexual Interest Profile (EISIP; Banse, Schmidt, & Clarbour, 

2010). This comprises self-report sexual interest measures and indirect latency-based 

measures; namely, Implicit Associations Tests (IATs) and Viewing Time (VT) tasks. The 

EISIP has demonstrated good discriminative validity between ISOCs and controls (Banse et 

al., 2010) and also distinguished between ISOC subtypes (e.g., intrafamilial, extrafamilial) 

(Schmidt, Gykiere, Vanhoeck, Mann, & Banse, 2014). However, as presented in the previous 
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chapter (Chapter Two), both the IAT and VT have shortfalls when used for sexuality 

research. For example, the IAT is only a relational measure (i.e., a strong association between 

sex and women could be indicative of sexual preference towards women, or sexual repulsion 

towards men). Also, with VT tasks, it is not entirely clear what is being measured, especially 

as expected effects emerge under restricted conditions (where the rating task is performed 

when the stimulus is no longer present) (Imhoff et al., 2010). Moreover, both of these 

measures have been identified as being susceptible to faking. Imhoff et al. (2012) found that 

getting participants to take a different ‘perspective’ (e.g., rate images as if they were a gay 

man, when they are actually a heterosexual man) had an impact on results, and VT was only 

diagnostic of sexual preference when participants took a ‘self-perspective’. This suggests that 

participants could potentially manipulate their responses by taking a perspective that is not of 

their own. Fiedler and Bluemke (2005) also investigated if faking the IAT was possible, 

which they found to be true, and also found the experts failed to identify the faked IAT data 

sets. 

Further, the EISIP is primarily used for assessing sexual interest in ISOCs. Though 

assessing deviant sexual preferences is usually a primary aim of developing measures of 

sexual interest, there are also other reasons for why they are developed. One example, as 

detailed in Chapter One, is to investigate individuals, primarily women, who experience 

problems during sexual intercourse (e.g., pain) (Lykins et al., 2010) in order to better 

understand these conditions and aid treatment. Therefore, it is important to have measures of 

sexual interest that are based on typical sexual interest as well as reflective of deviant sexual 

interest. 

Moreover, using an approach-avoidance measure of sexual interest can be supported 

by theories of sexual arousal such as Singer’s (1984) sexual arousal trilogy of responses (see 

Figure 3.2). Specifically, Singer defines the (first) ‘aesthetic’ response as a ‘hedonic feeling’ 
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in response to a sexual stimulus, such as an attractive face, figure, or image. It is thought that 

someone displaying this response may make an effort to keep the sexual object in view. This 

is often measured by ‘viewing time’, whereby longer latencies indicate stronger attraction to 

the image (Imhoff et al., 2010). The subsequent ‘approach’ response is related to movements 

towards the sexual object, however subtle (Singer, 1984). Singer noted that there are reasons 

to use approach paradigms for assessing sexual arousal, as approaching is an important part 

of the sexual arousal experience.  

 

 

 

 

 

Moreover, approach-avoidance responses can also be linked to Janssen et al.’s (2000) 

IPM of sexual arousal (see Figure 3.3), which was briefly described in Chapter Two. The 

automatic process of ‘appraisal’ in this model relates to recognising the stimulus as having a 

sexual meaning and activating the ‘sexual response’ (Dawson et al., 2017). Once this is 

activated, controlled processing of relevant sexual information occurs, and attention is 

directed towards the stimulus. This could be seen as similar to Singer’s (1984) ‘aesthetic’ 

response. The ‘response generation’ stage of the Janssen’s (2000) IPM is “an integrative 

stage, integrating meaning with response or motor plans” (p. 9). Such ‘motor plans’ could 

include approaching and/or avoiding the stimulus. Both appraisal and response generation 

supposedly operate on an automatic level. Thus, indirect measures are apt for assessing these 

responses in relation to sexual stimuli (Snowden & Gray, 2013). Evidence has been put 

forward for this model by Spiering, Everaerd, and Janssen (2003), who looked at implicit 

Aesthetic Approach Genital 

Figure 3.2: Graphical depiction of Singer's (1984) Sexual Arousal Trilogy 
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activation of the sexual response system using a priming paradigm (with sexual and neutral 

primes). They found that sexual primes facilitated recognition of sexual targets, but neutral 

primes did not facilitate recognition of neutral targets. This provided evidence for implicit 

activation of sexual memory, as well as the emotional relevance of the stimulus in implicit 

processing.  

 

 

 

                                                                                                                                    

More recently, Glasgow (2017) proposed a model for understanding cognitive sexual 

interest, which is potentially the most relevant to this thesis (see Figure 3.4). The bold boxes 

labelled A, B, and C represent ‘automatic cognitive processes’. The processes under A 

represent possible cognitive responses to the stimulus that is encountered. This is of particular 

importance for approach-avoidance and sexual interests. The top box (‘attentional adhesion’) 

Attentional Processes 

            

           Appraisal Response Generation 

Nonsexual meaning 

Sexual meaning 

Automatic Processes 

Stimulus 

Subjective 
Experience 

Genital 
Response 

Figure 3.3: Janssen et al.’s (2000) Information Processing Model of sexual arousal (reproduced with permission) 
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refers to attention being captured and held by the stimulus, which permits cognitive 

processing of the target object and inhibits the processing of other stimuli. This process 

relates to the ‘cognitive consequences’ (labelled underneath B) and is instrumental in many 

indirect measures. For instance, the top box underneath B suggests that unrelated cognitive 

processes are inhibited. This likely underlies the interference and, thus, slower responding in 

locating the ‘dot’ in CRT tasks or identifying the colour in modified Stroop tasks, whereby 

preferred images interfere with the processing of a secondary information processing task. 

The bottom box relating to cognitive consequences underneath B suggests that related 

cognitive processes are facilitated, which likely underlies the facilitation of detecting a dot at 

the location of preferred stimuli in the dot-probe task. In relation to approach-avoidance 

behaviour, more specifically approach responses, attentional adhesion and the facilitation of 

related cognitive processes would conceptually facilitate an approach response, whilst also 

making it more difficult to avoid preferred stimuli. The second cognitive response labelled 

under A is ‘cognitive aversion’, which leads to avoidance of the stimulus.  
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Figure 3.4: Glasgow's (2017) model for understanding cognitive sexual interest (reproduced with permission). NB: The bold boxes represent supposedly automatic cognitive processes 
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An important model to include and refer to here is a model of approach-avoidance 

behaviour detailed by Krieglmeyer and Deutsch (2010) (see Figure 3.53). Similar to the 

abovementioned models, this starts with the presentation of a stimulus that then leads to its 

evaluation, which is the main determinant of the activation of the approach or avoidance 

schemata. When relating to sexual interest, this evaluation is presumably deemed as either 

sexually preferred or sexually non-preferred. This is like the IPM’s (Janssen et al., 2000) 

‘appraisal’ stage and Glasgow’s (2017) automatic cognitive processes labelled A to C.  

 

 

 

 

 

 

In Krieglmeyer and Deutsch’s (2010) model underlying MAAB, evaluation of the 

stimulus leads to activation of approach or avoidance schemata. Presumably, if the stimulus 

is evaluated to be sexually preferred, then the ‘approach’ schema will be activated, whereas 

sexually non-preferred stimuli will activate the ‘avoid’ schema. This can be related to 

Singer’s (1984) ‘approach’ stage. It can also be related to Glasgow’s (2017) ‘attentional 

adhesion’ or ‘cognitive aversion’, as well as column C in Glasgow’s (2017) model, whereby 

the stimulus encountered is matched to sexual schemata, templates and memories. The 

measurement outcome is the facilitation of compatible responses (i.e., approaching 

 
3 Permission was sought from the corresponding author to reproduce this figure; however, no reply was 
received. Thus, this is reproduced under ‘Fair Use’. 

 

Disposition 

Stimulus Response 
Facilitation Evaluation 

Behavioural 
Approach/Avoidance Schemata 

Figure 3.5: Reproduction of Krieglmeyer and Deutsch's (2010) measurement model that underlies MAAB 
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preferred/avoiding non-preferred stimuli) compared to incompatible responses (i.e., 

approaching non-preferred/avoiding preferred stimuli). Response facilitation supposedly 

reflects the degree to which these approach or avoidance schemata are activated. For 

instance, if the stimulus strongly activated approach schemata, then compatible responses 

should be strongly facilitated. This stage is similar to Janssen et al.’s (2000) ‘response 

generation’ stage and Glasgow’s (2017) ‘proximal antecedents’ of sexual behaviour (the 

rightmost of the diagram) including sexual arousal.  

Each model provides valuable insight into the processes that potentially underlie 

approach-avoidance measures of sexual interest. Thus, by combining parts of Janssen et al. 

(2000) IPM and Glasgow’s (2017) model for understanding cognitive sexual interest, along 

with Krieglmeyer and Deutsch’s (2010) model of measures of approach-avoidance, a specific 

model for the approach-avoidance of sexual interest can be formulated (see Figure 3.6). 

Though this is by no means an all-encompassing, nor tested, model, it does go some way to 

explain the processes that underpin approach-avoidance responses, which can be utilised for 

the assessment of sexual interest. The model starts with a stimulus, then progresses through 

evaluation and response generation stages if the stimulus is determined to be positive and 

sexually preferred. Under the ‘response generation’ label, several processes are listed. These 

may act in a sequence, some may be omitted, or some may not occur at all. For instance, as 

per the previous literature, it would be expected that ‘appetitive gazing’ would occur first as 

preferred sex images capture and hold attention (Imhoff et al., 2010), followed by activation 

of the approach schema. By this logic, participants would spend longer looking at their 

preferred (versus non-preferred) images due to appetitive gazing, however once the approach 

schema was activated, they would approach a preferred image more quickly than avoiding a 

preferred image or approach a non-preferred image. However, this has not been tested thus it 

cannot be said for certain that this is the order of these processes, if there is one. 



111 
 

Further, according to this model, aversion/avoidance may be a faster process than 

approaching as it has less steps until the execution of the avoidance movement. Negative 

events recruit attention more rapidly than positive events (Wentura, Rothermund, & Bak, 

2000). It is said that individuals are particularly sensitive to negative emotional stimuli, with 

the brain showing greater levels of activity to negative stimuli relative to neutral stimuli (Lu 

et al., 2016). Also, response times have been found to be faster for negative stimuli in other 

AATs (e.g., Markman & Brendl, 2005), though this is not always the case (e.g., Kraus, 2014).  
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Figure 3.6: Potential model of approach-avoidance for sexual interest. NB: The dashed boxes represent supposedly automatic cognitive processes. 
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AATs can have real world implications with regard to retraining specific approach or 

avoidance biases. This has been seen primarily in addiction research. For instance, Wiers, 

Eberl, Rinck, Becker, and Lindenmeyer (2011) utilised a joystick AAT in order to ‘retrain’ 

the automatic approach tendencies of alcoholic inpatients by training individuals to push the 

joystick (avoid) images of alcohol. After four sessions of this retraining (along with regular 

inpatient treatment), the approach bias changed to an avoidance bias for alcohol, and this 

effect could be generalised to stimuli not used within training. Moreover, Wittekind et al. 

(2018) conducted a pilot study using approach-avoidance in computer-based training in order 

to investigate whether training problem gamblers to avoid gambling-related stimuli lead to a 

reduction in gambling-related symptoms. They found that there was a reduction in gambling-

related symptoms eight weeks after training and suggested that this is promising for future 

training for these groups. Further, it is not only addicted groups that this sort of training has 

been used with, but it has been implemented in the eating domain, for instance, training to 

avoid images of food resulting in subsequent faster avoidance responses (Dickson, Kavanagh, 

& MacLeod, 2016; Schumacher, Kemps, & Tiggemann, 2016).  

It follows that there is a possibility that approach-avoidance procedures can be used 

supplementary to sex offender treatment programmes in order to aid desistance, particularly 

for individuals attracted to minors. Glasgow (2017) suggested that unmodified and antecedent 

cognitive sexual interest could undermine positive therapeutic change, particularly in those 

with deviant sexual interests. He said that even though cognitive interest is automatic and 

perhaps not readily accessible to talk about, it could be modified over time by a number of 

factors, one of which could be conditioning. However, this is obviously to be interpreted with 

caution, as there is no convincing evidence that sexual thoughts, fantasies, urges, arousal, etc. 

can be changed in the long-term (Seto, 2012). Also telling individuals who are attracted to 

minors that they should expect to no longer hold these preferences with some sort of 



114 
 

treatment or training potentially restricts them from developing skills to manage said 

paedophilic preferences (Cantor, 2018). Glasgow (2017) proposes that even if it is not 

possible to bring about long-term changes in arousal patterns, it may be possible to increase 

sensitivity and self-awareness to early cognitions and enhance opportunities for self-

regulation (i.e., not acting on one’s thoughts and feelings). Therefore, it may be more 

appropriate that a task such as this be used as a tool to aid risk management via self-

regulation.  

 

3.8 Chapter Summary 

The previous chapter (Chapter Two) detailed current sexual interest measures and their 

pitfalls. The aim of this chapter was to detail the appropriateness of using an approach-

avoidance paradigm for the assessment of sexual interest.   

It is thought that emotions predispose organisms to act in a specific way. Thus, significant 

stimuli activate motivational orientations to prepare the organism for action (Kozlik et al., 

2015). With sexual stimuli being so salient to humans, it is proposed that approach-avoidance 

behaviour can be used with sexually preferred and non-preferred stimuli. MAAB have been 

employed successfully in many different areas of research. However, results from sexual 

interest research is lacking.  

The use of an approach-avoidance measure of sexual interest can be related to Singer’s 

(1984) sexual arousal trilogy model, specifically the ‘aesthetic’ and ‘approach’ responses. 

Thus, it should be apt for this specific target of measurement. It is therefore important to 

investigate using MAAB for the assessment of sexual interest. This is to firstly establish if 

MAAB are appropriate for measuring sexual interest, and if they are not, why so.  
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Further, it is proposed that using a tablet PC to execute the MAAB is worthwhile. This is 

considered particularly beneficial in a clinical/forensic setting due to its portability, 

inexpensiveness, and its lack of complexity when setting up and implementing. Also, using a 

tablet PC is more robust against re-categorisation and so can be considered a more valid MAAB 

(Kraus, 2014). Therefore, having discussed the feasibility and creation of a tablet PC MAAB, 

the following chapter (Chapter Four) will discuss the general study methodology that is 

implemented throughout this thesis. 
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4. Chapter Four 

4.1 General Study Methodology 

As all studies in this thesis used the same procedure but with only minimal changes, this 

next section will describe the procedures, apparatus, and materials used, along with the 

details of data analyses that were employed. This methodology will apply to studies outlined 

in Chapters Five, Six and Eight. Any departures from, or changes to, this method will be 

noted in each study. However, the basic outline will be described hereafter. 

 

4.1.1 Participants 

All participants were recruited via opportunity sampling using the university’s online 

recruitment system and word of mouth. These studies primarily investigated heterosexual 

participants; therefore all non-heterosexual participants’ data was removed from the sample 

before analysis. 

  

4.1.2 Materials & Apparatus 

4.1.2.1 Self-report Measures 

Along with asking about demographic questions (e.g., age, gender identification, self-

identified sexuality), other self-report measures relating to sexual interest were administered. 

The first was the Kinsey Heterosexual-Homosexual Rating Scale (Kinsey et al., 1948); a 

continuum that allows the participant to place themselves along a seven-point scale ranging 

from ‘exclusively homosexual’ to ‘exclusively heterosexual’. This is a well-known and 

utilised scale within sexuality research that helps to examine nuances in the discrete groups of 

‘heterosexual’, ‘homosexual’, and ‘bisexual’. The Kinsey Scale was used in all studies. In 
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Studies One, Two, and Three, Lippa’s (2006) Sexual Attitudes and Feelings Scale (SAF) was 

used, which assesses self-reported attitudes towards sexuality, including questions about 

attraction to men and women. Though few studies have used this scale, Marelich, Shelton and 

Grandfield (2013) have demonstrated that the 5-item sex drive subscale demonstrates an 

internal consistency reliability of 0.87. Lippa (2006) computed reliabilities (Cronbach’s 

alpha) for all scales in his study and found they all exceeded 0.80. In Studies Four and Six, 

the Epstein Sexual Orientation Inventory (ESOI; Epstein, Mckinney, Fox, & Garcia, 2012) 

was used in lieu of the SAF. This looks at ‘same-sex’ and ‘opposite-sex’ interactions and 

includes 18 items (nine looking at same-sex interactions and nine on opposite-sex 

interactions). The ESOI was chosen in place of the SAF as the ESOI is more recent, has been 

distributed by more individuals (Epstein’s website [https://mysexualorientation.com/] 

professes to have sampled more than 600,000 people across 219 countries, whereas Lippa’s 

scale was tested on 1,767  participants), and the ESOI has been used by more independent 

researchers than the SAF (e.g., Lawal & Idemudia, 2018). 

 

4.1.2.2 Tablet PC 

When developing the tablet PC measure, it was first important to consider the 

dependent variables of interest. Many variables are able to be measured (see Kraus, 2014). 

One primary dependent variable associated with approach-avoidance measures is ‘response’ 

or ‘reaction’ time (usually abbreviated to ‘RT’) which is the amount of time, in milliseconds 

(ms), from stimulus presentation to the participant making their first reaction (i.e., touching 

the stimulus). A second dependent variable is ‘movement’ time (abbreviated to ‘MT’ 

hereafter). This is the amount of time, in ms, from the first touch of the stimulus to the 

stimulus being swiped off of the screen. However, these two variables have often been 
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compounded into one variable, which is how approach-avoidance reactions are typically 

measured with joystick procedures. However, separating out these two variables may be a 

better practice, as it has generally been found that the desired compatibility effects are not 

experienced with MT as they are with RT. For example, in Solarz’s (1960) early work, they 

found that there were significant compatibility effects only for initiating the arm movement in 

their study (similar to RT), but not the completion of the arm movement (akin to MT). 

Further, as mentioned previously, Rotteveel and Phaf (2004) used a paradigm similar to 

Solarz (1960). Participants (who were all female) were required to move their hand from a 

neutral position on a ‘home’ button to a response button either below or above this. From this 

design, two variables could be measured: the release time of the home button (i.e., the RT) 

and the MT needed to push the response button. In their study, whereby participants had to 

judge the gender of faces that were also positive or negative, they found that the home button 

was released faster for positive female targets, compared with negative female targets, 

irrespective of arm flexion or extension. For the MT, there were no significant congruency 

effects. They suggested that affective valence had no clear effect of arm flexion or extension, 

even though it seems to have been processed.  

Further to this, Kraus (2014) found, in her first study, that there was no influence of 

direction (towards, or away, from the individual) for positive images for ‘swipe time’ (i.e., 

MT). In contrast, participants reacted generally faster to positive stimuli compared to 

negative stimuli, regardless of swipe direction. Interestingly, in her second study, Kraus 

(2014) compared the swipe AAT to a standard joystick AAT. She found that, for the swipe 

AAT, results were akin to study one (i.e., barely any significant effects for ‘swipe time’). 

However, for the standard approach avoidance task (which only produces one dependent 

variable), the expected significant compatibility effects were found. That is, positive stimuli 

were moved towards (vs. away from) the participant faster, and negative stimuli were moved 
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away (vs. towards) the participant faster. More recently, Stark et al. (2017) found that when 

these two variables were compounded together, their results became non-significant, thus 

they highlighted the importance of separating these two variables. Rotteveel and Phaf (2004) 

made a distinction between RT and MT, in that RT “constitutes an index of central processes 

and reflects stimulus evaluation, response selection, and programming the execution of motor 

movements, and is relatively independent of [movement time], which reflects the magnitude 

of the neuromuscular response” (p. 159). They suggest that RT increases as a function of the 

amount of stimulus information, whereas MT is affected by the distance towards the target 

and size or target location. Thus, the influence of effect on latency times should be primarily 

found in RT, rather than MT.                                             

The actual task was created using the programme OpenSesame (Mathôt, Schreij, & 

Theeuwes, 2012), with help from their supporting forum. OpenSesame is a purpose-built 

graphical experiment builder for the social sciences, which is free, open-source, and cross-

platform. For experiments that cannot be built using the graphical user interface, 

OpenSesame supports the use of Python scripting (Mathôt et al., 2012). OpenSesame was 

chosen in particular for the Python capability (which was used in the present studies), and 

also because OpenSesame can be executed on an Android device, which is ideal for the task 

used in the present research. The swipe AAT that was created was implemented using 

a SAMSUNG Galaxy Tab S 10.5-inch tablet with 2500 x 1600 pixel display and super 

AMOLED screen in landscape orientation. 

 

4.1.2.3 Study Stimuli 

Stimuli will be described in more detail for each study separately, however it is 

important to note and discuss the terminology used to describe the stimuli used in the studies 
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in this thesis. Stimuli are referred to as ‘non-erotic’ and ‘erotic’ throughout. This includes in 

the study materials such as the advertisements to take part in this study, the consent and 

debrief forms, and the example stimuli sheets. Thus, the terminology ‘erotic’ and ‘non-erotic’ 

will be used throughout this thesis to describe the stimuli. However, the ‘erotic’ stimuli likely 

do not constitute erotic imagery. The definition of ‘erotic’ imagery is that which “shows 

naked people or sexual acts and is intended to produce feelings of sexual pleasure” (Collins 

Dictionary, 2020). ‘Erotic’ images in this study were not sexually explicit but rather in plain 

black swimwear/underwear. No primary or secondary sexual organs were on display, and 

images were solitary (i.e., not involved in a sexual act). It is likely that the images used do not 

meet the threshold for being ‘erotic’. Semantically, they would more accurately be described 

as ‘partially clothed’ or ‘clothed in swimwear’.  

Generally, sexual interest studies use ‘erotic’ images, though these vary in terms of 

whether they are in swimwear/underwear (Lippa et al., 2010), partially clothed (e.g., 

Snowden et al., 2016), or completely naked (e.g., Pohl et al., 2015). This causes issues as it 

leads to the assumption that all images labelled as ‘erotic’ are of the same magnitude, which 

is not true. Erotic content is processed differently to non-erotic stimuli in that erotic stimuli 

are processed rapidly (Anokhin et al., 2006). Sexual stimuli are said to trigger internal 

processes that are distracting or attention-costly, and thus more attention is paid to them and 

latencies are often longer (Imhoff, Barker, & Schmidt, 2020). However, it has been reported 

that this delay in reaction times following sexual stimuli only appear after sexually explicit 

imagery (i.e., pornographic images), whereas no such effect has been found when presenting 

only nude images (Spiering et al., 2004). Therefore, caution needs to be exerted when 

comparing the results of the present study to other studies that use ‘erotic’ images, especially 

if these studies use images with a greater sexual value than the studies presented in this 
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thesis. For instance, one cannot expect to replicate the results of a study that uses explicit, 

pornographic images with images of individuals in swimwear. 

 

4.1.3 Procedure 

The order of the questionnaire and tablet application were counterbalanced to account 

for order effects. Thus, half of the participants completed the questionnaire first, while the other 

half completed the tablet application first. 

 

4.1.3.1 Questionnaires 

Participants were informed that they should endeavour to be as honest as possible and 

try and answer every question. This was not compulsory, however, and they were able to 

withdraw their participation, or skip questions, whenever they wanted without consequence. 

Participants were left in privacy to complete these questionnaires in order to make them feel 

comfortable when answering questions of such a sensitive (sexual) nature. This took 

approximately ten minutes to complete. 

 

4.1.3.2 Tablet PC Application 

The procedure for the tablet PC application varied depending on the methodological 

approach under investigation regarding the suitability of AAT for assessing sexual interest. 

Therefore, the specific procedure (and any changes) will be described more fully for each study 

in their respective chapters. Generally, however, the task consisted of the images presented in 

a pseudorandom order in the centre of the screen (a fixation cross was presented for 300ms 

preceding these images only with the final study).  
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Figure 4.1 depicts the general procedure for the swiping task across all studies. ‘A’ on 

the figure shows the starting screen, in the final study (Study Six) there was a fixation cross 

presented for 300ms. ‘B’ represents the different variations of implicit instructions, with the 

left hand side depicting the directional arrow presented before the target image (as in Study 

Three) and the right hand side depicting the directional arrow presented with the target image 

(as with Studies Four and Six). The explicit instructions (as seen in Studies One and Two) are 

not demonstrated in this figure as they were verbal instructions and presented on-screen before 

the trials began and did not require a directional cue. Lastly, ‘C’ shows the execution of the 

movement as per the directional arrow, in this case an ‘approach’ movement, whereby the 

image moves closer to the bottom of the screen and thus closer to the participant. 

The image was presented on-screen until the participant had made their swiping 

decision, whereupon the next image was immediately presented. The threshold for the swiping 

decision was 200 pixels from the top or bottom of the tablet screen. The instructions varied 

between Studies One and Two (which looked at ‘explicit’ instructions) and Studies Three, 

Four, and Six (which looked at ‘implicit’ instructions). The procedures and distinctions 

between these will be discussed in the subsequent chapters. Following completion of both parts 

of the study (questionnaires and tablet task), participants were thoroughly debriefed and 

thanked. 
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a) 

b) 

c) 

Figure 4.1: Graphical depiction of tablet PC approach-avoidance procedure indicating an ‘approach’ movement 
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4.1.4 Details of Data Analysis 

4.1.4.1 Questionnaire Data 

Participants were initially omitted if they self-identified as anything other than 

‘heterosexual’ on the binary choices of ‘heterosexual’, ‘gay/lesbian’, ‘bisexual’, or ‘other’. 

This is because this study was only investigating heterosexual individuals. 

In Studies One, Two, and Three, the Sexual Attitudes and Feelings (SAF) scale was 

used to identify participants’ ‘Attraction to Women’ and ‘Attraction to Men’. There were 

nine questions relating to men and nine relating to women, all scored on a 7-point Likert 

scale (with seven indicating the strongest agreement). As such, both ‘Attraction to Men’ and 

‘Attraction to Women’ scale scores could range from nine (definitely not attracted to 

men/women) to 63 (the most attracted to men/women).  

In Studies Four and Six, the ESOI (Epstein et al., 2012) was used in lieu of the SAF. 

The ESOI includes 18 items (nine looking at same-sex interactions and nine on opposite-sex 

interactions) with scores ranging from 0 to 13 on each scale. Generally, these are converted 

so that the scores for ‘opposite-sex’ interactions are reverse (e.g., 13 becomes 0, 12 becomes 

1, etc.). This creates a continuum that ranges between 0 (most ‘heterosexual’) to 13 (most 

‘homosexual’). The difference between a participant’s score on each scale yields the ‘sexual 

orientation range’ (SOR), which is “a reasonable estimate of how much flexibility or choice 

one has in expressing one’s sexual orientation” (Epstein et al., 2012, p. 1363). The average of 

the participant’s score on each scale yields the ‘mean sexual orientation’ (MSO), which is “a 

rough indicator of where an individual’s [sexual orientation] inclinations are “[centred]” on 

the [sexual orientation continuum]” (Epstein & Robertson, 2014, p. 392). This is overlays 

two separate continua for heterosexuality and homosexuality. However, for the purpose of 

this study (and to be consistent with the SAF), the raw scores were used (i.e., scores were not 
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reversed on the opposite-sex scale. These were converted into ‘Attraction to women’ and 

‘Attraction to men’ scores. 

For both the SAF and ESOI, scores were converted into an Attraction Index, subtracting 

the ‘Attraction to women’ scores from the ‘Attraction to men’ scores (i.e., Attraction to men – 

attraction to women). More positive scores indicated attraction to men, whereas negative scores 

indicated more attraction to women. The Attraction Index will be used as a covariate when 

going forward with the statistical analyses (RM-ANCOVA).  This will help to covary out the 

degree of attraction participants have for the opposite sex. This is important because, although 

it has been established that the participants display more attraction to the opposite-sex 

compared to the same-sex, this will vary from person to person. Whilst this may be recorded 

in a discrete way using the Kinsey Scale, separating people by the groups they put themselves 

in (e.g., ‘exclusively heterosexual’, ‘mostly heterosexual’, etc.) is not always possible when 

using a between-subjects factor in an ANOVA. For instance, a small number of participants 

may identify as ‘Kinsey 1’, and an even smaller amount as ‘Kinsey 2’. This would mean that 

power would be significantly reduced if Kinsey scores were used as a between-subjects factor. 

As such, using the Attraction Index as a continuous covariate still acknowledges there are 

differences in the degree of attraction to same-/other-sex per participant, but allows the full 

sample to be used, as well as observe whether the degree of attraction significantly impacts the 

dependent variables. 
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4.1.4.2 Study Data 

4.1.4.2.1 Hypotheses 

 

All five studies investigated the same hypotheses:  

H1: When the variables ‘movement time’ (MT) and ‘reaction time’ (RT) are compounded 

into one variable: 

a. There will be significant compatibility effects, in that men will be faster to approach 

their preferred/avoid their non-preferred, than approaching their non-

preferred/avoiding their preferred.  

b. Women will, however, demonstrate non-category specific responding (i.e., their 

responses will be similar towards male and female images). 

Though the results for MT and RT were recorded separately across all studies in this thesis, 

usually in approach-avoidance research (when using a joystick, for example) these reactions 

are compounded together (so only one metric is produced that is an amalgamation of both 

variables). However, using a tablet these can be disentangled. Still, prior approach-avoidance 

research has found significant stimulus-response compatibility effects when using this 

amalgamated reaction (e.g., Hofmann et al., 2009). Thus, this hypothesis seeks to test whether 

a compounded score of MT and RT will produce significant compatibility effects. 

 

H2: When looking at ‘reaction time’ (RT) only: 

a. Men’s RTs will be significantly slower for preferred sex images, compared with non-

preferred sex images (e.g., Pohl et al., 2015).  

b. Women will demonstrate non-category specific responding, in that, their responses 

will be similar towards male and female images (e.g., Dawson et al., 2012). 
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The hypothesis for RT does not include predictions regarding the direction (i.e., 

approaching or avoiding) the image. This is because: (1) RT occurs prior to the image being 

moved towards or away from the participant, and (2) studies that did separate the response 

into RT and MT (i.e., Kraus, 2014; Rotteveel & Phaf, 2004) did not find any influence of 

direction on RT. 

 

H3: When looking at MT only: 

There will be non-significant differences between approaching and avoiding preferred and 

non-preferred stimuli, as seen in prior research (e.g., Rotteveel & Phaf, 2004; Stark et al., 

2017).  

 Though the two referenced studies that found a lack of MT effects were examining 

emotional (i.e., happy and angry) expressions and problematic use of sexually explicit 

material, respectively, rather than sexual interest, the results can still be extrapolated to the 

present research as they are the only studies that investigated MT and RT separately (rather 

than compounded into one ‘approach-avoidance’ variable).  

 

4.1.4.2.2 Missing Data 

Multiple imputation was considered in order to replace this missing data. However, it 

is not typically considered suitable for use with repeated measures designs (Tan, Jolani, & 

Verbeek, 2018). Moreover, as the mean was taken across trials (e.g., scores for female stimuli 

were averaged for each participant), this was deemed unsuitable and unnecessary. Thus, any 

participants with ≥ 25% missing data were removed (as per Kraus [2014] and Snowden et al., 

2016).  
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4.1.4.2.3 Errors 

Errors were identified as responses that were contrary to expectation. Studies One and 

Two employed explicit (‘affective’) instructions. This means that participants were instructed 

to approach images they found sexually attractive/avoid images they did not find sexually 

attractive in the congruent condition (and the reverse in the incongruent condition). Therefore, 

for a heterosexual man responding in the congruent condition, they should approach adult 

female images and avoid adult male images. However, if they approached an adult male image 

in the congruent condition (contrary to expectations), this would be classified as an ‘error’. 

However, there are issues with this approach. Sexual interest is a very personal choice, and 

thus it cannot be assumed that all heterosexual men find all women attractive. For instance, 

one heterosexual man may find Caucasian, blonde women attractive, whereas another may find 

Afro-Caribbean women with piercings attractive. Unfortunately, this is an ongoing issue with 

this type of research in that it is difficult to find a comprehensive stimuli set to cater to every 

individual’s personal tastes. Moreover, this approach of identifying errors also may not be 

practical for heterosexual women. As discussed previously in this thesis, heterosexual women 

show non-category specificity. This means that they are more likely to distribute their attention 

evenly between sexes (Chivers et al., 2004). Moreover, women are also more likely to 

experience sexuality fluidity, whereby they are more likely to experience fluctuations in their 

sexual desires over their lifetime (Diamond, 2008). Thus, women may be more likely than men 

to approach their non-preferred sex in the congruent condition. However, because it cannot be 

said with certainty which errors are ‘true’ errors (i.e., the participant made a mistake) and which 

are not (i.e., they genuinely found an image of their seemingly non-preferred sex attractive), 

then, to be cautious, all will be treated as ‘true’ errors. 
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The final three studies (three, four, and five) used implicit instructions, whereby 

participants react to a task-irrelevant feature (e.g., background colour, arrow, etc.), helping to 

deliver a standardised set of rules (Kraus, 2014) and acting as a constant reminder of the ‘rules’ 

of the task. This means that errors were generally easier to identify in these studies as there was 

a set ‘correct’ answer for each trial. 

It was imperative to preserve as much data as possible in these studies. Errors would 

generally be deleted, and then potentially render a participant’s dataset unusable, this was not 

an option for this analysis. Instead, errors were penalised with a 600ms penalty added (as per 

Greenwald, Nosek, & Banaji, 2003; Snowden et al., 2016). Where there were both ‘non-error’ 

and ‘error’ data for a variable, the mean was taken. This allowed preservation of data. However, 

it was noted that this technique may not be suitable for Studies One and Two, whereby there 

were not ‘true’ errors as it employed a more ‘free-choice’ paradigm. It was thought that using 

this method and adding an error penalty may work with the male participants, who are more 

likely to show category-specificity, but may disguise effects for the female participants, who 

are more likely to respond to both sexes. As such, for the first two studies, errors were simply 

removed.  

 

4.1.4.2.4 Outliers 

Treatment of outliers is somewhat controversial as it is sometimes unclear if a data 

point is an outlier or what is (and is not) a valuable part of the data set (Liao, Li, & Brooks, 

2016). It has been said that, for AATs specifically, there are no commonly accepted guidelines 

for the treatment of outliers (Gawronski et al., 2011). Also, because the swipe AAT is still very 

much in its infancy, there is no standardised method for the screening of outliers for dependant 

variables (Kraus, 2014).  
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Outliers in these studies were identified as any value that was more extreme than 3x the 

interquartile range beyond the 25th and 75th percentiles, per condition (as per Ó Ciardha, Attard-

Johnson, & Bindemann, 2018). As it is known that men and women differ in their responses to 

sexual stimuli, and because hypotheses made separate predictions for men and women, outlier 

identification was done separately for men and women. Once outliers were identified, it was 

imperative to know how to treat them. The two main approaches are winsorizing (i.e., 

modification of outliers) and trimming (i.e., complete removal of outliers) (Kwak & Kim, 

2017). It appears there is little agreement as to which of these treatments are best, with some 

suggesting that there is little difference in impact on the data between both of these methods 

(Lusk, Halperin, & Heilig, 2011), whereas others suggest that trimming is an inadequate 

treatment of outliers (Kwak & Kim, 2017). As such, it is difficult to know how to treat outliers. 

In order to preserve as much of the data as possible (due to the small sample sizes), winsorizing 

was chosen as the most appropriate outlier treatment method. Following Kwak and Kim (2017) 

and also Ebsworth and Lalumiere (2012), outliers were replaced with the highest (or lowest) 

value in observations (excluding outliers) per item.  

 

4.1.4.2.5 Data Types 

Several different data types were employed for each variable in order to thoroughly 

investigate the approach-avoidance effect. Raw scores (in ms) were used in Hypothesis 1 and 

2, which were simply the means of all trials in a condition (e.g., mean score for approaching 

adult female images). Ipsative Z-scores were also used in Hypothesis 1 and 2. Ipsative Z-scores 

“present an individual’s mean response times for a given condition in terms of numbers of 

standard deviations (based on their own data) from their overall mean response time” (Ó 

Ciardha, et al., 2018, p. 642). Ipsative Z-scores were used to normalise data in relation to the 
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individual, rather than a group ‘norm’ (Akerman, 2015) and minimise influence of difference 

in cognitive speed, as a result of age, etc. (Ó Ciardha , 2010; Ó Ciardha & Gormley, 2013). 

The procedure for calculating ipsative Z-scores was taken from Ó Ciardha and Gormley (2012). 

After removal of outliers, the condition mean (e.g., ‘approach adult female’), overall mean (i.e., 

mean of all trials across all conditions), and overall standard deviation (SD) (i.e., the SD of all 

trials across all conditions) were calculated. The ipsative Z-score was calculated by subtracting 

the overall mean from the mean for each condition, and dividing it by the overall SD (i.e., 

condition mean – overall mean / overall SD). Negative ipsative Z-scores indicate trial means 

that were quicker than the overall mean, whereas positive scores indicated that they were 

slower (Ó Ciardha and Gormley, 2012). 

An Approach-Avoidance Index (AAI) was calculated for Hypothesis 1 and 3. This is a 

compatibility effect that examines the relative strength of approach-avoidance tendencies. The 

procedure for this was taken from Rinck and Becker (2007). The median was calculated for 

each condition (e.g., ‘approach adult female’). The AAI was calculated by subtracting the 

median for each category’s approach movement from the median for each category’s avoidance 

movement (i.e., avoid – approach). More negative values indicating greater avoidance 

(Gawronski et al., 2011; Rinck & Becker, 2007). However, it has been noted that caution needs 

to be executed when using difference scores. Gawronski et al. (2011) made clear that response 

to stimuli may differ irrespective of the valence, for instance, because of a feature of the 

stimulus (e.g., word length in word stimuli). Thus, it was suggested that difference scores in 

approach-avoidance research should be interpreted in a relative manner (i.e., higher scores 

reflect more positive valence) rather than an absolute manner (i.e., scores higher than zero 

reflect more positive valence). Hypothesis 2 (which looked at RTs) only used mean RTs 

(instead of median RTs), as no predictions were made regarding the direction of the movement 

for this variable. 
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For Hypothesis 3 (which only used MTs), a D-score was also calculated alongside an 

AAI. D-scores are generally used for IATs (e.g., Greenwald et al., 2003) and are used to 

standardise “the difference in response latencies by dividing an individual’s difference in 

response times by a [personalised] standard deviation of these response latencies” (Wiers et al., 

2011, p. 493). Similar to ipsative Z-scores, D-scores are said to be less vulnerable to biases due 

to differences in average response times (Sriram, Greenwald, & Nosek, 2010). These are 

commonly used in approach-avoidance studies and analysis (e.g., Simons, Maisto, Wray, & 

Emery, 2015; Wiers et al., 2011). There have been varying procedures for conducting D-scores 

(Greenwald et al., 2003). The procedure employed in this study is similar to Simons et al. 

(2015) and Snowden et al. (2016). Similar to ipsative Z-scores, the overall mean and overall 

SD (of all trials across all conditions) were conducted, as well as the mean for each trial. Then 

a compatibility score was computed, whereby each condition’s approach movement was 

subtracted from the avoidance movement (i.e., adult female avoid – adult female approach). 

This compatibility score was then divided by the overall SD (i.e., adult female avoid – adult 

female approach / overall SD).  

 

4.1.4.2.6 Statistical Tests 

All hypotheses were subjected to repeated measures ANCOVA (RM-ANCOVA) for 

men and women separately, using the SAF Index (Studies One, Two, and Three) or Attraction 

Index (Studies Four and Six) as a covariate. As these varied between studies, they will be 

described separately in their respective chapters. Further, receiver operating characteristic 

(ROC) analysis was performed to establish group membership. ROC analysis is used to 

quantify how accurately a test or task (e.g., a measure of sexual preference) can discriminate 

between two groups (e.g., opposite-gender and same-gender attracted individuals) (Hajian-
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Tilaki, 2013). This is particularly important in forensic contexts in terms of differentiating 

those with a deviant sexual preference from those without. This produces the area under the 

curve (AUC), which is a combined measure of sensitivity and specificity that describes the 

validity of diagnostic tests. The maximum AUC is 1 (meaning perfect differentiation between 

the two groups), whereas an AUC of 0.5 is regarded as ‘chance’ level (Hajian-Tilaki, 2013). 

There is debate amongst classification of AUC scores. Tape (1999) classified AUCs greater 

than .90 as ‘excellent’, .80-.90 as ‘good’, .70-.80 as ‘fair’, and .60-.70 as ‘poor’. AUCs below 

these thresholds were considered ‘fails’. Santilla et al. (2009) denoted that an AUC of .50 

indicated ‘no predictive value at all’, .75 as ‘halfway between worthlessness and perfection’, 

and .80 as ‘good’. However, Rice and Harris (2005) equated AUCs to effect sizes, such as 

Cohen’s d, with AUCs of .556, .639, and .714 as ‘small’, ‘medium’, and ‘large’ effects, 

respectively (Ó Ciardha, 2010).  

Generally, ROC analysis explores differences between sexual orientation group (i.e., 

heterosexual, gay) (e.g., Rönspies et al., 2015), or participant group (e.g., sex offender, non-

sex offender) (e.g., Mokros, Dombert. Osterheider, Zappalà, & Santtila, 2010). However, only 

heterosexual participants were used in the present studies. As such, participants were classified 

into their sex groups (i.e., men, women). This was done for each variable (compounded score, 

RT, and MT) separately and using the most commonly used data type for each variable (i.e., 

AAI score for compounded scores and MT) and raw RTs for the variable RT. As direction was 

not predicted to have an effect on RT, the mean of approach and avoidance scores was taken. 

To conduct the ROC analysis, a difference score was computed. The difference score included 

subtracting mean scores to male images from mean scores to female images (i.e., female 

images – male images). As RTs should be slower (larger) and AAI scores more positive for 

preferred sex stimuli, more positive scores should indicate men on the ROC analysis.  
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4.2 Chapter Summary 

This chapter has sought to outline the general measurement procedure used by the studies 

in this thesis, including describing the treatment of data (i.e., missing data, errors, and outliers), 

as well as the data types used, and the statistical tests that will be performed (namely RM-

ANCOVA and ROC analysis). Therefore, having outlined this general methodology, the next 

chapter (Chapter Five) will report the pilot testing of this method using explicit instructions. 
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5. Chapter Five 

5.1 Using Approach-Avoidance with Explicit Instructions 

Chapter Three proposed using MAAB to assess sexual interest. More specifically, a 

tablet PC AAT was considered given its suitability in applied (e.g., clinical and forensic) 

settings. Thus, this chapter will aim to test the usage of an approach-avoidance measure to 

assess sexual interest, specifically one designed for use with a tablet PC. An AAT should be 

apt for the study of sexual interest for a number of reasons. Firstly, approach-avoidance 

responses relate to theories of sexual arousal, such as Singer’s (1984) trilogy, Janssen et al.’s 

(2000) IPM of sexual arousal, and Glasgow’s (2017) explanation of the cognitive processes 

underpinning sexual behaviour. Secondly, AATs have been referred to as both indirect 

(Gawronski et al., 2011) and implicit (De Houwer & Moors, 2010) measures, meaning they 

are harder to manipulate than self-report measures; a useful feature when measuring sexual 

interest. In spite of the above, however, few studies have actually applied approach-

avoidance techniques to the study of sexual interest. 

These first two studies will employ ‘explicit’ instructions. These have also been termed 

‘affective’ instructions as they relate to evaluating the affective content of the stimulus, 

however for consistency, this thesis will continue to term them ‘explicit’ instructions. In the 

congruent condition, participants are instructed to approach images that they find sexually 

attractive and avoid images that they find sexually unattractive. In the incongruent condition, 

the reverse is true (i.e., approaching images they find sexually unattractive, and avoiding 

images that they find sexually attractive). The use of explicit instructions was chosen because 

they have been successfully employed in other approach-avoidance studies (e.g., Lavender & 

Hommel, 2007; Rotteveel & Phaf, 2004). Also, studies have found that explicit instructions 

produce stimulus-response compatibility effects, whereas non-explicit instructions did not 
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(Phaf et al., 2014). Further, ‘task-relevant’ indirect measures (i.e., measures involving the 

explicit categorisation of stimuli as sexually preferred/non-preferred) are said to be superior 

at predicting sexual preference than their ‘task-irrelevant’ counterparts (Rönspies et al., 

2015). 

 

5.2 Study One 

5.2.1 Aims 

This first study aimed to examine whether the tablet PC version of an AAT was 

successful at determining an individual’s self-declared sexual interest. The hypotheses are 

detailed in Chapter Four. 

 

5.2.2 Method 

5.2.2.1 Participants 

A total of 64 participants were recruited via opportunity sampling, consisting of 18 men 

and 46 women. All non-heterosexual identifying participants were removed, leaving a total of 

49 self-identifying heterosexual participants – 15 men and 34 women - aged between 18 and 

46 years old (M = 20.63, SD = 4.48).  

 

5.2.2.2 Materials and Apparatus 

5.2.2.2.1 Questionnaire 

The questionnaire was the same as that described in Chapter Four, presented in paper 

format. 
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5.2.2.2.2 Tablet PC 

Stimuli used in this study were taken from Hall et al. (2015). They consisted of 30 

digitized grayscale images. These images were 160 x 320 pixels in size and depicted full body 

figures (including prepubescent children around 10-years-old, adults in their early 20s, and 

adults in their late 30s to early 40s), all white ethnic origin. There were equal proportions of 

men and women in each group, and they were all dressed in plain-clothed summer wear or 

sportswear. These images have previously been assessed for attractiveness on a seven-point 

Likert scale by 20-year-old heterosexual men and women (Hall, Hogue, & Guo, 2011). 

 

5.2.2.3 Procedure 

The order of the questionnaire and tablet task was counterbalanced. Participants were 

first asked to take part in a practice phase, whereby ten images of grayscaled vegetarian and 

non-vegetarian food stimuli were shown. Participants were informed to ‘swipe’ the image 

towards them if they liked it or away from them if they disliked it. This took approximately 

five minutes to complete. Participants were then asked if they had any questions about the 

study. 

After this practice phase, the main phase began. There were two conditions, congruent 

and incongruent, which were counterbalanced. In the congruent condition, on-screen 

instructions informed participants to ‘swipe’ images that they found sexually attractive towards 

them (an ‘approach’ mechanism), and ‘swipe’ away from them any images that they did not 

find sexually attractive (an ‘avoidance’ mechanism). The 30 images were presented in a 

pseudo-random order in the centre of the screen and remained on-screen until the participant 

had made their swiping decision. The next image was then immediately presented. The 
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threshold for the swiping decision was 200 pixels from the top or bottom of the tablet screen. 

The main phase took around five to ten minutes to complete, depending on the participant’s 

response speed. For the incongruent condition, the same procedure was followed. However, 

the on-screen instructions informed participants that they were to ‘swipe’ images that they did 

not find sexually attractive towards themselves, and push images that they did find sexually 

attractive away from themselves. Following completion of both parts of the study 

(questionnaire and tablet task), participants were thoroughly debriefed. 

 

5.2.2.4 Details of Data Analysis 

5.2.2.4.1 Missing Data 

Total missing data across the entire dataset amounted to 8.95%. Any participants with 

≥25% of their responses missing were removed. This led to the removal of 19 women and five 

men, leaving a final total sample of 25 (ten men and 15 women). 

 

5.2.2.4.2 Errors 

There were numerous errors within the dataset (n = 755, 12.8% of total trials). While 

this could have occurred for a variety of reasons, the likeliest cause is user error (e.g., forgetting 

instructions, becoming distracted, incorrect use of the equipment, etc). As shown in Table 5.1 

women demonstrated more errors than men overall. More errors were attributable to avoidance 

responses for both men and women compared to approach responses.
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Table 5.1: Study One - Amount of errors in each condition (approach and avoid) for child, young 

adult, and older adult images for men and women 

 

   Men Women  

Swipe 

Direction 

Image 

Age 

Image 

Sex 

Number 

of Errors 

% of Men 

Total Errors 

Number 

of 

Errors 

% of 

Women 

Total 

Errors 

Approach 

Movement 

Child 

Female 9 5.45 10 1.69 

Male 2 1.21 12 2.03 

Young Adult 

Female 10 6.06 32 5.42 

Male 6 3.64 38 6.44 

Older Adult 

Female 25 15.15 17 2.88 

Male 5 3.03 114 19.32 

Avoid Movement 

Child 

Female 16 9.70 33 5.59 

Male 9 5.45 29 4.92 

Young Adult 

Female 21 12.73 56 9.49 

Male 16 9.70 69 11.69 

Older Adult 

Female 38 23.03 43 7.29 

Male 8 4.85 137 23.22 

 Total      165     590 
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Participants demonstrated more errors for incongruent movements. For example, for 

men, avoiding female images accrued more errors (n = 59) compared to avoiding male images 

(n = 24), with the reverse being true for women. This is to be expected as the stimulus and 

response are incompatible. However, more notable was that the Older Adult category had the 

largest number of errors (n = 387 across both sexes and swipe directions). For men, it was the 

‘Older Adult Female’ images that accrued the most errors, while for women it was the ‘Older 

Adult Male’ category. This is likely because the average age of the participants was 20.63 

years, approximately half the age of the people depicted in ‘older adult’ images (i.e., ‘late 30s 

to early 40s’). Though it is not impossible that a 20-year-old would find a 30-to-40-year-old 

attractive, it is more likely that they would find someone attractive in their own age bracket 

(e.g., Hall et al., 2011). Due to the large number of errors, the ‘Older adult’ age category was 

omitted entirely from further analysis. Therefore, only Child and Younger Adult images were 

analysed.   

 

5.2.2.4.3 Data Types 

Though it has been thoroughly described in Chapter Four, for clarity the data types that were 

used per hypothesis will be restated here: 

Hypothesis One 

(1) data converted into an AAI (calculated using the median),  

(2) mean raw compounded scores (in ms), and  

(3) ipsative Z-scores calculated from raw mean scores (in ms). 

Hypothesis Two 

(1) mean raw compounded scores (in ms), and  

(2) ipsative Z-scores calculated from raw mean scores (in ms). 
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Hypothesis Three 

(1) data converted into an AAI (calculated using the median),  

(2) data converted into D-Scores (calculated using the mean). 

 

5.2.3 Results 

5.2.3.1 Questionnaire Data 

When looking at the Kinsey Scale for the remaining self-identifying heterosexual 

individuals, 26 identified as ‘Kinsey 0’ (12 men, 14 women), 15 as ‘Kinsey 1’ (two men, 13 

women), and three as ‘Kinsey 2’ (all women). It is important to record these data. Although 

people self-identify as ‘heterosexual’ when only a few options are presented to them, when 

presented with a more elaborate scale (i.e., the Kinsey Scale) more nuanced sexual orientation 

preferences can be revealed.  

The Sexual Attitudes and Feelings (SAF) scale was used to identify participants’ 

‘Attraction to Women’ and ‘Attraction to Men’. For men, ‘Attraction to Women’ scores (M = 

51.93, SD = 10.75) were higher than ‘Attraction to Men’ scores (M = 12.79, SD = 12.12), which 

paired samples t-tests showed to be significantly different (t (13) = 6.47, p <.001). For women, 

‘Attraction to Men’ scores (M = 40.74, SD = 5.70) were higher than ‘Attraction to Women’ 

scores (M = 20.38, SD = 6.84), indicated by a significant paired samples t-test (t (33) = -12.33, 

p < .001). From these two scores, a Sexual Attitudes and Feelings (SAF) Index was calculated 

whereby ‘Attraction to Women’ scores were subtracted from ‘Attraction to Men’ scores (i.e., 

Attraction to Men – Attraction to Women). Positive scores indicated greater attraction to men 

and negative scores a greater attraction to women. For men, the mean SAF Index was -39.14 

(SD = 22.63), whereas for women it was 20.35 (SD = 9.63). Therefore, even though over 40% 

of this self-identified heterosexual sample identified as something other than ‘exclusively 
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heterosexual’ on the Kinsey Scale, they still demonstrated more attraction to the opposite sex 

compared to the same sex. The SAF Index will be used as a covariate when going forward with 

the statistical analyses (RM-ANCOVA).  

 

5.2.3.2 Study Data 

Outlier data is presented per hypothesis and per participant sex in Table 3. Outliers 

were winsorized as per the description in Chapter Four. 

 

Table 5.2: Study One - Outliers for each hypothesis  

Hypothesis Number Men Women Total 

1 27 25 52 

2 27 30 57 

3 10 5 15 

 

5.2.3.3 Hypothesis Testing 

For all three hypotheses, a repeated measures ANCOVA (RM-ANCOVA) was 

conducted for men and women separately. For Hypothesis 1 (when using AAI as the DV) and 

Hypothesis 3, the RM-ANCOVA had two within-subjects’ factors: 2 (Image Age: child vs. 

adult) x 2 (Image Sex: male vs. female). For Hypothesis 1 (using raw and ipsative Z-scores) 

and Hypothesis 2, an extra within-subjects factor with two levels was added (Swipe Direction: 

approach vs. avoid). SAF Index was used as the covariate for all RM-ANCOVA. 

It is worth noting that the subsequent hypotheses are focused on sex-preference (i.e., 

preferring men or women), not age-preference (i.e., preferring children or adults). Though child 
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images were included, it is imperative to be clear that these predictions relate to adult images 

only. For instance, in Hypothesis 1a (“…men will be faster to approach their preferred/avoid 

their non-preferred…”) ‘preferred’ and ‘non-preferred’ relate to their preferred sexes for adult 

images. 

 

5.2.3.3.1 Hypothesis One 

H1: When the variables ‘movement time’ (MT) and ‘reaction time’ (RT) are compounded into 

one variable: 

a. There will be significant compatibility effects, in that men will be faster to approach 

their preferred/avoid their non-preferred sex, compared to approaching their non-

preferred/avoiding their preferred sex.  

b. Women will, however, demonstrate non-category specific responding (i.e., their 

responses will be similar towards male and female images). 

 

Hypothesis 1a 

 The RM-ANCOVA using both mean raw compounding scores (F (1, 8) = .683, p = 

.433, ηp
2 = .079) and ipsative Z-scores (F (1, 8) = .413, p = .539, ηp

2 = .088) produced all non-

significant effects, including the crucial Image Age x Image Sex x Swipe Direction three-way 

interaction. The RM-ANCOVA using AAI scores was also non-significant, including the 

Image Age x Image Sex interaction (F (1, 8) = .288, p = .606, ηp
2 = .035). However, as per 

Table 5.4, descriptively men demonstrated more avoidance to adult female images compared 

to adult male images, which is contrary to predictions, though this was only a small effect (d = 

.22).
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Table 5.3: Study One - Men’s mean (standard deviations) compounded scores (in ms, for both raw data 

and ipsative z-scores) for male and female child images and male and female adult images. 

 

 

Table 5.4:Study One - Men’s mean AAI scores to per image age and image sex. 

Image Age Image Sex M SD 

Child  
Female -57.85 243.14 

Male -78.00 320.06 

Adult 
Female -138.95 380.00 

Male -70.33 217.71 

Note: Negative scores indicate greater avoidance 

 

 

 

  Raw Data Ipsative Z-scores 

Image 

Age 

Image  

Sex 
Approach Avoid Approach Avoid 

Child 

Female 1132.92 (255.67) 1084.13 (323.73) -.01 (.36) -.15 (.37) 

Male 1301.78 (282.08) 1158.61 (313.47) .38 (.52) .01 (.41) 

Adult 

Female 1202.19 (404.93) 1021.14 (268.31) .15 (.65) -.18 (.40) 

Male 1099.50 (278.25) 1095.18 (337.60) -.10 (.39) -.16 (.44) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more 

positive scores indicate a trial mean slower than the grand mean 
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Hypothesis 1b 

The RM-ANCOVA using mean raw compounding scores (F (1, 13) = .886, p = .364, 

ηp
2 = .064) and ipsative Z-scores (F (1, 13) = .882, p = .365, ηp

2 = .064) produced all non-

significant effects, including the crucial Image Age x Image Sex x Swipe Direction three-way 

interaction. The RM-ANCOVA using AAI scores was also non-significant, including the 

Image Age x Image Sex interaction (F (1, 13) = 1.788, p = .204, ηp
2 = .121). Descriptively, 

according to  

 Table 5.5, women show more avoidance to adult female images compared to adult 

male images (d = .20).    

 

 

 Table 5.5: Study One - Women’s mean AAI scores to child and adult male and female images. 

 

 

 

 

Image 

Age 
Image Sex M SD 

Child 
Female -5.87 222.23 

Male -52.20 282.85 

Adult 
Female -106.40 448.03 

Male -21.33 415.60 

Note: More negative scores indicate greater avoidance 

Image 

Age 
Image Sex M SD 

Child 
Female -5.87 222.23 

Male -52.20 282.85 

Adult 
Female -106.40 448.03 

Male -21.33 415.60 

Note: More negative scores indicate greater avoidance 
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Table 5.6: Study One - Women’s mean (standard deviations) compounded scores (for both raw data 

and ipsative z-scores) for male and female child images, and male and female adult images. 

  Raw Data (ms) Ipsative Z-scores 

Image  

Age 

Image  

Sex 
Approach Avoid Approach Avoid 

Child 

Female 1023.50 (217.20) 987.19 (247.31) -.13 (.35) -.27 (.42) 

Male 1234.35 (244.64) 1189.57 (262.66) .34 (.44) .16 (.49) 

Adult 

Female 1159.27 (330.22) 1060.90 (384.99) .12 (.54) -.15 (.47) 

Male 1138.57 (383.03) 1148.53 (467.65) .03 (.51) .02 (.60) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas 

more positive scores indicate a trial mean slower than the grand mean 

 

 

5.2.3.3.2 Hypothesis Two 

H2: When looking at ‘reaction time’ (RT) only: 

a. men’s RTs will be significantly slower for preferred sex images, compared with non-

preferred sex images (e.g., Pohl et al., 2015).  

b. Women will demonstrate non-category specific responding, in that, their responses 

will be similar towards male and female images (e.g., Dawson et al., 2012). 
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Hypothesis 2a 

 The RM-ANCOVAs using mean raw RT scores and ipsative Z-scores did not demonstrate any 

significant effects, including no interaction between Image Age and Image Sex (F (1, 8) = .738, 

p = .415, ηp
2 = .084) and (F (1, 8) = .703, p = .426, ηp

2 = .081), respectively. 

 

Table 5.7: Study One - Men’s mean RTs using raw data and data converted into ipsative Z-scores for 

both approaching and avoiding child and adult male and female images 

 

   

Hypothesis 2b 

The RM-ANCOVA using mean raw RT scores and ipsative Z-scores did not 

demonstrate any significant effects, including no interaction between Image Age and Image 

  Raw Data (ms) Ipsative Z-scores 

Image 

Age 

Image 

Sex 
Approach Avoid Approach Avoid 

Child 
Female 1040.60 (267.63) 1020.25 (268.37) .09 (.42) .01 (.33) 

Male 1070.99 (264.21) 1051.51 (418.05) .23 (.59) -.01 (.41) 

Adult 
Female 1069.16 (319.95) 892.58 (220.27) .13 (.47) -.20 (.35) 

Male 1105.77 (547.46) 912.06 (325.65) .12 (.74) -.28 (.31) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive 

scores indicate a trial mean slower than the grand mean 
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Sex (F (1, 13) = .864, p = .370, ηp
2 = .062) and (F (1, 13) = 1.429, p = .253, ηp

2 = .099), 

respectively. 

 

Table 5.8: Study One - Women’s mean RTs using raw data and data converted into ipsative Z-scores 

for both approaching and avoiding child and adult male and female images 

 

5.2.3.3.3 Hypothesis Three 

 

H3: When looking at MT, there will be non-significant differences for both men and women 

as seen in prior research (e.g., Rotteveel & Phaf, 2004; Stark et al., 2017). Thus, there will 

be no differences between approaching and avoiding preferred and non-preferred stimuli. 

 

Men 

  Raw Data (ms) Ipsative Z Scores 

Image  

Age 

Image  

Sex 
Approach Avoid Approach Avoid 

Child 
Female 829.17 (215.50) 795.83 (194.37) -.27 (.47) -.39 (.40) 

Male 1030.51 (243.51) 1006.84 (237.23) .22 (.48) .15 (.55) 

Adult 
Female 1027.61 (421.26) 930.55 (372.52) .13 (.73) -.14 (.53) 

Male 1085.77 (364.14) 1084.12 (385.79) .36 (.78) .26 (.54) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive 

scores indicate a trial mean slower than the grand mean 
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There were no significant effects, including no interaction between Image Age and 

Image Sex, for both the RM-ANCOVA using AAI scores (F (1, 8) = 1.454, p = .262, ηp
2 = 

.152) and ipsative Z-scores (F (1, 8) = 1.660, p = .234, ηp
2 = .172). Descriptively, men do show 

more avoidance to male versus female images (d = .41), and child images versus female images 

(d = -1.07), however this did not reach significance (see Table 5.9). 

 

Table 5.9: Study One - Men’s mean AAI scores and D-Scores for child and adult male and female 

images 

 

Women 

There were no significant effects, including no interaction between Image Age and 

Image Sex, for both the RM-ANCOVA using AAI scores (F (1, 13) = .090, p = .769, ηp
2 = 

.007) and ipsative Z-scores (F (1, 13) = .294, p = .597, ηp
2 = .022). 

 

 

  AAI (Raw Data) D-Score 

Image  

Age 

Image 

 Sex 
M (SD) M (SD) 

Child 
Female -40.18 (31.39) -.69 (.58) 

Male -57.15 (41.61) -.73 (.77) 

Adult 
Female -23.50 (30.11) -.24 (.47) 

Male -41.08 (52.85) -.46 (.90) 

Note: Negative scores indicate greater avoidance 
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Table 5.10: Study One - Women’s mean AAI scores and D Scores for male and female child images 

and male and female adult images 

  AAI (Raw Data) D-Score 

Image Age Image  

Sex 
M (SD) M (SD) 

Child 
Female -13.47 (39.30) -.23 (.64) 

Male -10.17 (50.09) -.33 (.70) 

Adult 
Female -14.20 (58.54)  -.25 (.81) 

Male -30.17 (61.87) -.27 (1.08) 

Note: Negative scores indicate greater avoidance 

 

 

5.2.3.3.4 Group Membership 

ROC analysis was performed with men as the target population. The details for this 

analysis are described in Chapter Four. Child image categories were not used as this study was 

not looking at age preference. This was performed separately for each variable (compounded 

score, MT, and RT) and their most commonly associated data types (i.e., AAI scores for 

compounded score and MT, and raw RTs averaged across approach and avoid for RT). The 

difference scores used to compute the ROC analysis are summarised in Table 5.11. 
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Table 5.11: Study One – Difference scores used to compute ROC analyis 

 

For AAI, more positive/greater scores indicate a greater preference, and more 

negative/lesser scores indicate a non-preference. Both ROC tests were no better than chance at 

correctly classifying men and women when using compounded scores (see Table 5.12).  

 

Table 5.12: Study One - ROC Analysis for all variables 

 

ROC scores for both compounded score and MT were ‘no better than chance’. For RT, 

this was slightly better, consisting of a ‘medium’ effect size as per Rice and Harris (2005). 

However, this method would not be classed as accurate and would not be able to be utilised 

diagnostically. 

 Men Women  

Variable M (SD) M (SD) D score 

Compound -68.63 (545.24) -85.07 (800.91) .02 

MT 17.58 (63.66) 15.97 (81.77) .02 

RT -28.05 (260.59) -105.86 (287.95) .17 

Note: Larger/more positive values should indicate men (if results are as expected) 

    95% Confidence Interval 

Variable AUC SE p Lower Bound Upper Bound 

Compound .48 .12 .87 .25 .71 

MT .50 .12 1.00 .27 .73 

RT .65 .12 .22 .42 .88 
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5.2.4 Discussion 

This first study aimed to test the viability of utilising a tablet AAT for the assessment 

of sexual interest using images of adults and children. Hypothesis 1 was comprised of two 

sub-hypotheses. Hypothesis 1a predicted that there would be significant compatibility effects 

for men (i.e., faster approach to preferred images/avoidance to non-preferred images, 

compared to the reverse). However, the opposite was found (more avoidance to female 

images, compared to male images), which was not in line with predictions (though this was 

not significant, only descriptive; see Table 4.4). It is not clear why this is, and also why there 

is apparently no effect of Image Age either, however this study was underpowered with men 

to begin with and even more so after the removal of participants due to a large number of 

errors, thus this may have contributed. Therefore, Hypothesis 1a must be rejected. In line 

with non-category specific responding, Hypothesis 1b predicted that women would 

demonstrate non-significant differences between the images (based on sex). In line with 

predictions, the statistical tests did not reveal significant results. However, this does not 

necessarily mean that this result is supportive of the hypothesis as non-significant differences 

were also found in the male sample. Thus, it is likely that this is an artefact of the method 

rather than an actual finding. 

Hypothesis 2a predicted that men would demonstrate slower RTs to their preferred 

sex, compared with non-preferred sex images, in line with Viewing Time research (e.g., Pohl 

et al., 2015) and models of sexual arousal (e.g., Singer, 1984). There were no significant main 

effects nor interactions yielded from the RM-ANCOVA, contrary to predictions. Therefore, 

Hypothesis 2a must be rejected. Hypothesis 2b stated that women would demonstrate non-

category specific responding. Similar to Hypothesis 1b, all results were non-significant for 
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women. Yet, again these results do not necessarily provide support for the hypothesis due to 

the lack of significant findings for men.  

Previous studies have decomposed the approach-avoidance reaction into RT and MT 

and found that MT is not the variable of interest (e.g., Rotteveel & Phaf, 2004). Using this 

approach, Hypothesis 3 predicted that there would be non-significant differences for the 

variable MT for both men and women. Men demonstrated more avoidance to child images 

compared to adult images, which would be expected. However, this cannot be said for certain 

as no measures were taken to assess whether the participants were attracted to children. Thus, 

caution must be taken when drawing conclusions about age-preference in this study. It should 

also be noted that this interaction did not reach significance. Men also demonstrated more 

avoidance to adult male images compared to female images. This could be indicative of sex-

preference also. However, again this was non-significant, thus this should be interpreted with 

caution. As before, this result may be explained by a lack of power. For women, all results 

were non-significant differences, as predicted. 

Some interesting results were found regarding child images. For instance, when 

testing Hypothesis 3, men demonstrated more avoidance to child images (compared to adult 

female images). This is to be expected as children are (presumably) non-preferred for the 

men in this sample. However, women demonstrated (descriptively) more approach to child 

images compared to men. It appears that the child stimuli were interfering with the task 

instruction in some way. Male participants seemed to react (when looking at MTs for 

Hypothesis 3) particularly strongly and negatively towards child images, particularly child 

female images. A study by Ó Ciardha and Gormley (2012) found longer latencies for child 

male stimuli using the P-MST. They argued that child stimuli may “grab participants’ 

attention in a way that is less attributable to sexual interest…” (p. 19). Similarly, Glasgow 

(2017) noted that “non-paedophile adults are attracted in a non-sexual way to children but 
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repulsed by the prospect of sexual activity with a child” (p. 20). Although the present results 

indicate greater avoidance for child stimuli, rather than a greater attention to them, the 

potential salience of child images could explain why participants (namely men) reacted 

strongly to the age of the stimulus target. Moreover, Glasgow (2017) suggested sexual 

aversion is a key cognitive process underpinning sexual behaviour. He noted that non-

offending men who complete the Affinity Assessment of sexual interest (Glasgow, 2009) 

(where participants rank images on sexual attractiveness, including child male and female 

images) displayed great aversion to the idea of sexual interest towards children. This could 

explain the results that have been found in the present study. 

Moreover, the avoidance to child images mainly occurred in men, as women 

demonstrated more approach to child images (as seen in the results for Hypothesis 3). This 

again relates to the abovementioned point by Glasgow (2017) that non-paedophilic adults are 

‘attracted’ in a non-sexual way to children. Also, this non-discrimination between child and 

adult images in women could be explained by non-category specific responding typically 

seen in heterosexual women. That is, heterosexual women typically exhibit a heightened 

sexual response to both preferred and non-preferred sexual stimuli (Chivers, 2010). This 

normally applies to adult preferred sex stimuli. However, based on the present results, this 

could also be applied to preferred age stimuli. It is hard to draw concrete conclusions as to 

why this result occurred as there is a lack of prior evidence for it, often because women are 

discounted from studies using indirect measures (e.g., Pohl et al., 2015; Santtila et al., 2009). 

Dawson et al., (2012) did find similar age non-specific results using a Viewing Time 

paradigm but did not provide an explanation for it. Thus, age non-specific effects warrant 

further investigation, giving ample reason for women to be included in future indirect 

measure research.  
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  The predictive validity of the tablet PC measure (tested using ROC analysis) was 

generally poor. For compounded score and MT, AUC was ‘no-better-than-chance’  in its 

ability to correctly classify participants into their respective sex groups. This is not entirely 

unexpected, as it has been suggested that MT is not the variable of value when looking at 

diagnostic ability (Rotteveel & Phaf, 2004), and MT is a constituent part of compounded 

score. Indeed, RT performed slightly better. However, the AUCs still only could be classified 

as ‘medium’ (Rice & Harris, 2005). ROC analysis results using female images may be poorer 

than using male images because women tend to demonstrate non-category specificity. In 

other words, since women generally demonstrate reactions to female images that are akin to 

men’s reactions to female images (Chivers, 2010), it is understandable that participants 

cannot be sufficiently categorised into their respective sex group using this information. 

Conversely, men and women are more polarised in their responses to male stimuli, which 

may explain why the predictive validity was slightly better when using male images. It is, 

therefore, preferable to use sexual orientation as the distinguishing factor in a diagnostic 

context, as per previous research (e.g., Santtila et al., 2009; Ó Ciardha & Gormley, 2013; 

Rönspies et al., 2015).  

 

5.2.5 Limitations 

The stimuli used in this study is one major limitation. The images were relatively small, 

lacking in quality, and may have not been sexually attractive to the average young adult. 

Stimuli in sexual interest studies are often quite difficult to get right. Individuals each have 

their own personal preferences, from body type, to hair colour, to body modifications (e.g., 

tattoos, piercings, etc.). Thus, it is difficult to find a truly representative stimulus set that all 

participants find attractive enough to produce valid responses. Many stimulus sets have been 
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created, including the ‘Not-Real People’ (Laws & Gress, 2004) and the Virtual People 

(Dombert et al., 2013) stimuli sets. Though these are designed with adult images included, 

many studies use them for their set of child images, specifically to assess paedophilic sexual 

interest, using these with indirect measures (e.g., Mokros et al., 2010) and eye tracking (e.g., 

Fromberger et al., 2012). However, their adult images are not necessarily ‘attractive’ in a 

typical way as they use clearly manipulated images. Thus, they are sometimes difficult to use 

in sexual interest research (Dawson et al., 2012). Therefore, although it is duly noted that the 

stimuli used are an issue in this study, it seems there is no solution to this at present. 

Another potential limitation is the inclusion of child images, as they appeared to 

interfere with the processing of adult stimuli. Although approach-avoidance behaviour may 

lend itself to the assessment of a sexual interest in children, it is first important to learn how 

this paradigm works. Put differently, it is imperative to test whether approach-avoidance 

behaviour is suitable for the assessment of typical sexual interests (e.g., regarding target sex) 

in a typical population before being generalised. Thus, in the next study, it was important to 

remove child images and procure higher quality images. Also, this study did not include a 

measure of participants’ sexual interest in children. Thus, only tenuous conclusions can be 

drawn from the child image results. 

Finally, there were a large number of errors in this study, which may, in part, be due to 

the use of explicit instructions (whereby participants explicitly evaluate stimuli as sexually 

preferred/non-preferred). While these instructions are preferred for AATs (Phaf et al., 2014), 

they may be subject to an increased amount of variability. For instance, there were 87 errors 

(11.5% of all errors) in the incongruent condition for avoiding child images (participants were 

meant to be approaching child images in this condition). This suggests that, although 

instructions in the incongruent condition were to approach non-preferred images and avoid 

preferred images, this may have been too cognitively demanding. As a result, the sexual 
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aversion to child images may have imposed a stronger effect than the instructions. If so, it may 

be preferable to use ‘implicit’ instructions, whereby participants react to a task-irrelevant 

feature such as the background colour (Phaf et al., 2014), as this provides a constant reminder 

of the ‘rules’ of the task. 

Overall, the results from this study are not entirely promising in terms of demonstrating 

expected effects, as most hypotheses were rejected on the basis of non-significant results. It 

cannot be said, at this point, that a tablet PC approach-avoidance procedure is suitable for the 

assessment of sexual interest. Further modification and testing need to be done to further 

explore the effects found in this study.  

 

5.3 Study Two 

5.3.1 Aims 

Study Two endeavoured to rectify the limitations of Study One. One notable 

modification was the complete change of the stimulus set. Although the stimuli in Study One 

were validated (Hall et al., 2011; Hall et al. 2015), they were all non-erotic, catalogue images 

of clothed individuals. There has been support in the literature for the use of non-erotic images, 

particularly as women are typically less interested in and responsive to visual sexual stimuli 

(Hamann, Herman, Nolan, & Wallen, 2004) and show less preference for explicit sexual stimuli 

compared to non-explicit sexual stimuli (Rupp & Wallen, 2008; Thompson & O’Sullivan, 

2012). This has also been supported in studies of sexual interest with expected results being 

found when using non-erotic images (e.g., Lykins et al., 2008). However, despite this evidence, 

the current non-erotic images may not be entirely conductive to eliciting a sexual response. 

Typically, sexual interest studies use only erotic images, such as in indirect measures (e.g., 

Rönspies et al., 2015) and eye-tracking (e.g., Dawson & Chivers, 2018). Also, to refute the 
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claim that women prefer less explicit stimuli, a recent review of neuroimaging studies found 

that both men and women show increased activation in brain regions thought to be involved in 

the processing of visual sexual stimuli (Mitricheva, Kimura, Logothetis, & Noori, 2019). 

In light of this mixed evidence, both ‘erotic’ and non-erotic images were used in Study 

Two. Moreover, the stimuli were deemed to be too small in Study One, with little detail able 

to be seen. Stimuli were originally sized as 160 x 320 pixels in order to give a large enough 

‘swipe’ movement. However, it was decided that it was the motion of the swiping, not the 

length, that was important. Thus, the stimuli in Study Two were increased to 300 x 600 pixels, 

making them more visible. Hypotheses were the same as in Study One (see Chapter Four).  

 

5.3.2 Method 

5.3.2.1 Participants 

A total of 66 participants were recruited via opportunity sampling, consisting of 18 men 

and 48 women. However, all non-heterosexual identifying participants were removed due to 

low numbers, leaving a total of 52 participants – 14 men and 38 women, aged between 18 and 

46 years old (M = 20.69, SD = 4.57).  

 

5.3.2.2 Materials & Apparatus 

5.3.2.2.1 Questionnaire 

The questionnaire was as described in Chapter Four, presented in paper format. 

 



 

159 
 

5.3.2.2.2 Tablet PC 

Information regarding the tablet PC and its use are the same as in Study One. The only 

notable difference was the stimuli, which consisted of 20 images, split equally into erotic 

(individuals in underwear) and non-erotic (individuals fully clothed). There were five males 

and five females in each category. Erotic stimuli were taken from the Ó Ciardha (2010) set, 

while the non-erotic stimuli were sourced from a free stock photo website 

(FreeDigitalPhotos.net, 2020), matched as closely as possible to the erotic images (e.g., pose). 

All stimuli were 300 x 600 pixels, fully grayscaled, and presented on a white background. 

 

5.3.2.3 Procedure 

The order of the questionnaire and tablet task was counterbalanced. Participants were 

first asked to take part in a practice phase, whereby six images of typically ‘non-threatening’ 

animals (e.g., otters) and typically ‘threatening’ animals (e.g., sharks) were presented. 

Participants were required to ‘swipe’ the image towards them if they liked it or ‘swipe’ it away 

from them if they disliked it. This took approximately five minutes to complete. Participants 

were then asked if they had any questions about the study. 

The procedure for the main phase of the tablet PC task was identical to Study One. The 

images were presented in a pseudo-random order in the centre of the screen and remained on-

screen until the participant had made their chosen swiping action. The threshold for the swiping 

decision was 200 pixels from the top or bottom of the tablet screen. The whole study took 

between five and ten minutes to complete, depending on the participant’s speed. All 

participants were debriefed after both parts of the task were completed. 
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5.3.2.4 Details of Data Analysis 

5.3.2.4.1 Missing Data 

Total missing data across the entire dataset amounted to 9%. Any participant with ≥25% 

missing data was removed. This resulted in the removal of eight participants (three men, five 

women), leaving a sample of 44 participants (11 men and 33 women). This was the same for 

all three variables (compounding, RT, MT). 

 

5.3.2.4.2 Errors 

There were a large number of errors in this dataset (n = 505). Over 80% were 

attributable to women in the study. For example, the women’s errors were generally higher 

for incongruent reactions. In other words, avoiding images of their preferred sex produced a 

higher number of errors (n = 142) than avoiding their non-preferred sex (n = 106). However, 

it is not known whether these are ‘true’ errors. As the instructions were free-response (i.e., 

‘approach preferred’ and ‘avoid non-preferred’ in the congruent condition), women may have 

been attracted to some of the male and some of the female images, in line with non-category 

specificity (Chivers, 2010).  
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Table 5.13: Study Two - Amount of errors in each condition (approach and avoid) for erotic and non-

erotic male and female images for men and women . 

 

   Men Women 

Swipe  

Direction 

Image 

Eroticism 

Image  

Sex 

Number of 

Errors 

% of 

Men 

Total 

Errors 

Number of 

Errors 

% of 

Women 

Total 

Errors 

Approach 

Movement 

Erotic 
Female 1 1.23 48 11.32 

Male 10 12.35 36 8.49 

Non-Erotic 
Female 15 18.52 19 4.48 

Male 8 9.88 73 17.22 

Avoidance 

Movement 

Erotic 
Female 3 3.70 68 16.04 

Male 12 14.81 60 14.15 

Non-Erotic 
Female 20 24.69 38 8.96 

Male 12 14.81 82 19.34 

 Total        81        424 

 

 

 

5.3.2.4.3 Data Types 

Though it has been thoroughly described in Chapter Four, for clarity the data types 

that were used per hypothesis will be restated here: 
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Hypothesis One 

(1) data converted into an AAI (calculated using the median),  

(2) mean raw compounded scores (in ms), and  

(3) ipsative Z-scores calculated from raw mean scores (in ms). 

Hypothesis Two 

(1) mean raw compounded scores (in ms), and  

(2) ipsative Z-scores calculated from raw mean scores (in ms). 

Hypothesis Three 

(1) data converted into an AAI (calculated using the median),  

(2) data converted into D-Scores (calculated using the mean). 

 

5.3.3 Results 

5.3.3.1 Questionnaire Data 

Of the remaining self-identifying heterosexual participants, 31 identified as Kinsey 0 

(12 men, 19 women), 15 as Kinsey 1 (two men, 13 women), and six as Kinsey 2 (all women).  

The SAF scale was used to identify participants’ ‘Attraction to Women’ and 

‘Attraction to Men’. These scores are presented in Table 5.14. As can be seen, scores are 

higher for preferred sex for both men and women. Paired samples t-tests showed that 

Attraction to Men and Women scores significantly differed for both men (t (13) = 29.242, p 

<.001) and women (t (37) = -10.790, p <.001). 
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Table 5.14: Study Two - Participants’ mean ‘Attraction to Men’ and ‘Attraction to Women’ scores 

from the Sexual Attitudes and Feelings (SAF) Scale 

 Attraction to Men Attraction to Women 

 M (SD) M (SD) 

Men 10.36 (3.18) 53.79 (3.49) 

Women 41.13 (5.22) 20.95 (9.66) 

 

 From this, an index was created (SAF Index), whereby Attraction to Women scores 

were subtracted from Attraction to Men scores (i.e., Attraction to Men – Attraction to 

Women). Positive scores indicated greater attraction to men and negative scores a greater 

attraction to women. Mean SAF Index scores for men were -43.43 (SD = 5.56) (i.e., greater 

attraction to women), and for women they were 20.18 (SD = 11.53) (i.e., greater attraction to 

men).   

This showed that, despite not necessarily being all ‘exclusively’ heterosexual 

participants, participants did (on average) show heterosexual attraction. The SAF Index will 

be used in subsequent analysis (RM-ANCOVA) as the covariate. 

 

5.3.3.2 Study Data 

Outlier data is presented per hypothesis per participant sex in Table 5.15. Outliers 

were winsorized as per the description in Chapter Four. 
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Table 5.15: Study Two - Outliers for each hypothesis 

Hypothesis Number Men Women Total 

1 6 10 16 

2 9 14 23 

3 4 4 8 

 

5.3.3.3 Hypothesis Testing 

For all three hypotheses, a repeated measures ANCOVA (RM-ANCOVA) was 

conducted for men and women separately. For Hypothesis 1 (using AAI as the DV) and 

Hypothesis 3, the RM-ANCOVA had two within-subjects’ factors: 2 (Image Eroticism: erotic 

vs. non-erotic) x 2 (Image Sex: male vs. female). For Hypothesis 1 (using raw and ipsative Z-

scores) and Hypothesis 2, an extra within-subjects factor with two levels was added (Swipe 

Direction: approach vs. avoid). SAF Index was used as the covariate for all RM-ANCOVA. 

 

5.3.3.3.1 Hypothesis One 

H1: When the variables ‘movement time’ (MT) and ‘reaction time’ (RT) are compounded into 

one variable: 

a. There will be significant compatibility effects, in that men will be faster to approach 

their preferred/avoid their non-preferred, than approaching their non-

preferred/avoiding their preferred.  

b. Women will, however, demonstrate non-category specific responding i.e., their 

responses will be similar towards male and female images. 
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Hypothesis 1a 

The RM-ANCOVA for the mean raw scores produced a significant two-way 

interaction between Swipe Direction x Eroticism (F (1, 6) = 7.929, p = .031, ηp
2 = .569). 

Simple main effects analysis was conducted to disentangle this interaction, however none of 

the pairwise comparisons reached significance. However, looking at the descriptive data, the 

reactions for approaching both erotic (M = 995.57ms, SE = 58.64) and non-erotic images (M 

= 995.62ms, SE = 89.96) were similar (d < .001), however there was more of a difference 

between avoiding erotic (M = 1019.35ms, SE = 91.43) and non-erotic images (M  = 

1041.90ms, SE = 117.60), yet this effect size was very small (d = .08). Also, this significant 

interaction was not significant when using ipsative Z-scores. 

There was no significant influence of Image Sex, nor were there any significant main or 

interaction effects from the RM-ANCOVA using AAI scores. Interestingly, looking at the 

AAI scores (in Table 5.16), men show no differentiation between erotic male and female 

images (d <.001). However, for the non-erotic images, men show more approach to the 

female compared to the male images (d =.38).
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Table 5.16: Study Two - Men’s mean AAI scores to erotic and non-erotic male and female images. 

Image Eroticism Image Sex M (SD) 

Erotic  
Female 50.81 (266.89) 

Male 63.62 (563.19) 

Non-Erotic 
Female 129.69 (392.12) 

Male -2.13 (299.86) 

Note: Negative scores indicate greater avoidance 

 

Table 5.17: Study Two - Men’s mean compounded scores (in ms, for both raw data and ipsative z-

scores) for erotic and non-erotic male and female images. 

  Raw Data Ipsative Z Scores 

Image 

Eroticism 
Image Sex Approach Avoid Approach Avoid 

  M (SD) M (SD) M (SD) M (SD) 

Erotic 
Female 985.23 (93.47) 981.15 (222.04) .01 (.41) .04 (.48) 

Male 1005.92 (269.83) 1057.55 (544.26) -.06 (.28) .03 (.64) 

Non-

Erotic 

Female 1031.97 (383.58) 1089.04 (455.21) -.07 (.62) .04 (.68) 

Male 959.26 (304.64) 994.76 (291.04) .00 (.53) -.03 (.50) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive 

scores indicate a trial mean slower than the grand mean. 
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Hypothesis 1b 

No significant effects were found using either raw compounding scores, ipsative Z-

scores, nor AAI scores. However, it is of note that, when using AAI scores, large effect sizes 

were found between erotic male and female images (d = 1.06), however this was because 

faster approach was shown to female images versus male images (see Table 5.18). 

 

Table 5.18: Study Two - Women’s mean AAI scores to erotic and non-erotic male and female images. 

Image Eroticism Image Sex M (SD) 

Erotic  

Female 111.77 (207.22) 

Male -95.27 (180.66) 

Non-Erotic 

Female -22.96 (212.49) 

Male -43.96 (242.03) 

Note: Negative scores indicate greater avoidance 
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Table 5.19: Study Two - Women’s mean compounded scores (in ms, for both raw data and ipsative z-

scores) for erotic and non-erotic male and female images. 

  Raw Data Ipsative Z Scores 

Image 

Eroticism 

Image 

Sex 
Approach Avoid Approach Avoid 

  M (SD) M (SD) M (SD) M (SD) 

Erotic 

Female 982.88 (242.39) 1012.28 (196.04) .05 (.43) .17 (.39) 

Male 919.89 (223.35) 816.82 (191.56) .02 (.50) -.31 (.36) 

Non-Erotic 

Female 1052.54 (269.16) 982.42 (233.25) .16 (41) .05 (.39) 

Male 963.79 (313.31) 833.63 (327.10) .14 (.75) -.18 (.73) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive 

scores indicate a trial mean slower than the grand mean 

 

 

5.3.3.3.2 Hypothesis Two 

 

H2: When looking at ‘reaction time’ (RT) only: 

a. men’s RTs will be significantly slower for preferred sex images, compared with non-

preferred sex images (e.g., Pohl et al., 2015).  

b. Women will demonstrate non-category specific responding i.e., their responses will be 

similar towards male and female images (e.g., Dawson et al., 2012). 
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Hypothesis 2a 

There were a two interaction effects from the raw score RM-ANCOVA: Swipe 

Direction x Eroticism (F (1, 6) = 8.491, p = .027, ηp
2 = .586) and Swipe Direction x Eroticism 

x Image Sex (F (1, 6) = 6.363, p = .045, ηp
2 = .515. 

The Swipe Direction x Eroticism and Swipe Direction x Eroticism x Image Sex 

interaction was explored using simple main effects analysis, however none of the pairwise 

comparisons reached significance. Looking at the descriptive data in Table 5.20, approaching 

was quicker than avoiding, and this was particularly for the female images both erotic (d = 

.31) and non-erotic (d = .24), however these effect sizes are relatively small, so are not 

strongly supportive of the hypothesis. 

When using the ipsative Z-scores, only the three-way Swipe Direction x Eroticism x 

Image Sex (F (1, 6) = 8.331, p = .028, ηp
2 = .581) remained significant. Means and SDs 

presented in Table 5.20. 
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Table 5.20: Study Two - Men’s mean RTs using raw data (in ms) and converted into ipsative Z-scores 

for both approaching and avoiding erotic and non-erotic male and female images 

  Raw Data Ipsative Z Scores 

Image 

Eroticism 
Image Sex Approach Avoid Approach Avoid 

  M (SD) M (SD) M (SD) M (SD) 

Erotic 
Female 731.00 (88.43) 786.13 (235.65) -.08 (.42) .03 (.50) 

Male 789.23 (186.42) 829.14 (477.52) -.06 (.23) .01 (.69) 

Non-

Erotic 

Female 813.04 (307.82) 899.04 (394.85) -.05 (.63) .09 (.69) 

Male 775.48 (264.08) 795.17 (227.22) .04 (.50) .02 (.48) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more 

positive scores indicate a trial mean slower than the grand mean 

 

 

 

 

Hypothesis 2b 

The RM-ANCOVA provided no significant effects from the raw scores nor ipsative 

Z-scores. Means and SDs are presented in Table 5.21. 
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Table 5.21: Study Two - Women’s mean RTs using raw data (in ms) and converted into ipsative Z-

scores for both approaching and avoiding erotic and non-erotic male and female images 

  Raw Data Ipsative Z Scores 

Image 

Eroticism 

Image  

Sex 
Approach Avoid Approach Avoid 

  M (SD) M (SD) M (SD) M (SD) 

Erotic 
Female 771.44 (214.99) 838.97 (249.30) -.19 (.52) .13 (.55) 

Male 741.15 (97.57) 724.30 (144.00) -.09 (.48) -.29 (.49) 

Non-

Erotic 

Female 830.84 (213.61) 787.60 (210.12) .07 (.42) -.04 (.46) 

Male 915.73 (225.89) 846.20 (235.86) .50 (.68) .12 (.65) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas 

more positive scores indicate a trial mean slower than the grand mean 

 

 

5.3.3.3.3 Hypothesis Three 

H3: When looking at MT, there will non-significant differences for both men and women as 

seen in prior research (e.g., Rotteveel & Phaf, 2004; Stark et al., 2017), thus there will be no 

differences between approaching and avoiding preferred and non-preferred stimuli. 

 

Men 

The RM-ANCOVA using AAI scores produced all non-significant effects. The data in 

Table 5.22 shows that men actually demonstrated more avoidance to female images 

compared to male images (d = .80 for erotic images and d = 1.00 for non-erotic images), 
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which is contrary to predictions. The RM-ANCOVA using D-scores also did not produce any 

significant effects. 

 

Table 5.22: Study Two - Men’s MTs (AAI and D-scores) to erotic and non-erotic male and female 

images 

Image Eroticism Image Sex AAI D-Score 

  M (SD) M (SD) 

Erotic  

Female -42.56 (46.29) -.42 (.76) 

Male 7.06 (70.96) .21 (1.08) 

Non-Erotic 

Female -45.31 (42.53) -.34 (.61) 

Male 2.31 (53.60) -.17 (.72) 
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Women 

Both RM-ANCOVA using AAI and D-scores produced non-significant effects. 

Similar to the men’s data, women actually show greater avoidance to their preferred-sex (i.e., 

men) than their non-preferred sex (d = .52 for erotic images and d = .50 for non-erotic 

images) (see Table 5.23). 

 

Table 5.23: Study Two - Women’s MTs (AAI and D-scores) to erotic and non-erotic male & female 

images 

Image Eroticism Image Sex AAI D-Score 

  M (SD) M (SD) 

Erotic  

Female -4.15 (55.72) -.15 (.83) 

Male -36.31 (66.24) -.42 (.93) 

Non-Erotic 

Female -5.35 (51.42) -.06 (.67) 

Male -39.04 (79.97) -.28 (1.11) 

Note: Negative scores indicate greater avoidance 

 

5.3.3.3.4 Group Membership 

ROC analysis was performed with men as the target population. The details for this 

analysis are described in Chapter Four.  Difference scores used to conduct the ROC analysis 

are presented in Table 5.24. 
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Table 5.24 Study Two – Difference scores used to compute ROC analyis 

  Men Women  

Image 

Eroticism 
Variable M (SD) M (SD) D score 

Erotic 

Compounding 
-12.81 

(720.25) 

207.04 

(305.55) 

.40 

MT -49.63 (75.43) 
32.15 

(82.16) 

1.04 

RT -50.62 (297.44) 
72.48 

(132.49) 

.53 

Non-Erotic 

Compounding 
131.81 

(477.85) 

21.00 

(383.80) 

.26 

MT -47.63 (81.37) 
33.69 

(106.28) 

.86 

RT 70.72 (331.44) 
-71.74 

(135.93) 

.56 

Note: Larger/more positive values should indicate men (if results are as expected) 
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Table 5.25: Study Two - ROC Analysis for all variables  

                 95% Confidence Interval 

Image 

Eroticism 
Variable AUC SE p 

Lower  

Bound 

Upper 

Bound 

Erotic 

Compounding .36 .13 .28 .10 .61 

MT .22 .10 .03 .02 .41 

RT .38 .14 .37 .11 .65 

Non-Erotic 

Compounding .59 .13 .52 .33 .85 

MT .29 .11 .11 .07 .51 

RT .61 .15 .42 .32 .90 

 

 ROC analysis data is presented in Table 5.25. As can be observed, many scores fell 

below .50, which suggests a reverse in the effect. In this analysis, ROC was predicting the 

participant sex ‘men’ from larger scores on each measure (as per description in Chapter Four). 

For instance, the AUC for non-erotic images using the variable MT is .29. This is likely because 

men were being predicted from larger/more positive scores as differences scores were used to 

calculate the ROC index. The score for AAI for male images was subtracted from the score for 

AAI for female images (i.e., female – male images). As AAI scores for female images should 

be more positive (i.e., larger) for men and more negative (i.e., smaller) for women, this index 

should identify men when scores are larger. However, in this case, men’s AAI scores for female 

images were actually more negative (M = -45.21, SD = 42.53) compared to their AAI scores to 

male images (M = 2.31, SD = 53.60). This may explain why this test was unable to categorise 

men correctly. This scenario is also similar for the other variables whose AUC falls below .50. 

Those AUCs that were above .50, were classified as ‘poor’ (Tape, 1999).  
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5.3.4 Discussion 

 

The present study aimed to extend and clarify the results of Study One, which 

involved making some necessary adaptations, primarily changing the stimuli used. Three 

hypotheses were investigated, with a total of five predictions regarding the dataset. 

Hypothesis 1a predicted that there would be significant compatibility effects for men when 

the variables ‘MT’ and ‘RT’ were compounded. All of the crucial interactions that were 

pertinent to Hypothesis 1a were non-significant. Descriptive data for AAI (see Table 5.16) 

showed that men demonstrated more positive/approach responses for non-erotic female 

compared to non-erotic male images, although this was non-significant. Scores were more 

equivocal for erotic images.  

Hypothesis 1b predicted that women would demonstrate non-category specific 

responding. Similar to men, the crucial interactions were non-significant. Though this was 

predicted, similar to Study One, the lack of significant findings does not necessarily lend 

support to this hypothesis due to the lack of significant findings for the male participants also.  

Hypothesis 2 was comprised of two sub-hypotheses. Hypothesis 2a predicted that men 

would demonstrate slower RTs for preferred stimuli. There was a significant three-way 

interaction between Swipe Direction, Eroticism, and Image Sex, however simple main effects 

analysis did not find any significant pairwise comparisons. However, looking at the 

descriptive data it was found that men approached both erotic and non-erotic female images 

faster than male images, however the effect sizes were small (d = .31 and d = .24, 

respectively). Thus, perhaps this effect would be enhanced by a larger male sample, yet this 

cannot be said for certain. Hypothesis 2b predicted that women would show non-significantly 

different responses to male and female images due to their non-category specific responding. 



 

177 
 

In line with the prior results from this study and Study One, all results were non-significant. 

Though, again, this cannot be seen as wholly indicative of support.  

Finally, Hypothesis 3 predicted that, for MTs, there would be non-significant 

differences between approaching and avoiding preferred and non-preferred stimuli for both 

men and women. For both men and women, the crucial main effect of Image Sex and 

interaction between Image Eroticism and Image Sex were both non-significant (for both data 

types). For all participants, descriptively they showed greater avoidance for their preferred-

sex compared to their non-preferred sex, which would not be expected.  

There seems to be some sort of effect of the ‘erotic’ content of the stimuli as seen by 

significant interactions with Stimulus Eroticism in the omnibus tests, particularly for men 

(see Hypotheses 1a and 2a).. Some argue that the visual system is biased towards processing 

biologically salient information, such as nude images (Nummenmaa et al., 2012). Indeed, 

using eye-tracking, nude stimuli receive more fixations than clothed/non-erotic stimuli 

(Nummenmaa et al., 2012). Lykins et al. (2008) also found, using eye-tracking, that men 

demonstrated a greater number of total fixations to erotic stimuli (M = 8.33, SD = 5.08) 

compared to non-erotic stimuli (M = 6.80, SD = 3.45). Differences between same and 

opposite sex stimuli (i.e., more fixations for opposite sex stimuli) was more pronounced for 

erotic images compared to non-erotic images. This was not found in the present study, with 

this effect being less pronounced for erotic images. As a study of this specific nature (using 

both male and female, erotic and non-erotic images with an AAT) has not been done 

previously, it is difficult to comment on these results and establish why this has occurred. 

However, erotic images may induce more appetitive behaviour in men. It has been suggested 

that erotic stimuli may be more ‘attention grabbing’ as we see these less often in everyday 

life (Nummenmaa et al., 2012).  This may lead to (1) compounding reactions that 

demonstrate greater approach for erotic stimuli (both male and female), and (2) RTs that are 
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faster for erotic stimuli. Therefore, non-erotic stimuli may allow for longer processing and 

decision making because of the absence of erotic content. However, another option for the 

results being incongruous with previous studies should be considered. It should also be noted 

that the stimuli used by both Nummenmaa et al., (2012) and Lykins et al. (2008) were very 

different to that of the present study. Whilst in the present study stimuli were clothed in black 

underwear/swimwear, in Nummenmaa et al.’s (2012) study, stimuli were fully naked images, 

and in Lykins et al.’s (2008) study, ‘erotic’ images depicted “couples in various states of 

undress, interactively engaged in some aspect of foreplay” (p. 221). Thus, the images used in 

the present study were far less sexual in their nature, thus it is not particularly unsurprising 

that the results were not replicated. 

Group membership was analysed using ROC analysis separately for each variable 

(compounding, RT, MT). For the variables compounded score and RT, AAI scores were 

’poor’ (Tape, 1999) at distinguishing men from women when using non-erotic images. When 

using erotic images, AUCs were <.50, suggesting a reverse effect. This may have occurred 

because the reactions were not as expected. ROC analysis has to be programmed to correctly 

identify a person in the target category by indicating whether a ‘larger’ or ‘smaller’ result will 

identify them. For instance, for compounding reactions, the premise is that congruent 

reactions should be faster than incongruent reactions (Reichardt, 2018b). Men were the target 

persons in the ROC analysis; thus their AAI scores should be more positive (larger) 

compared to women’s AAI scores. However, men demonstrate more negative scores to 

female images compared to women. This means that the ROC analysis cannot correctly 

identify the target group. Results were similar for the variable MT (for both erotic and non-

erotic images). This demonstrates that this measure using these specific parameters cannot 

accurately classify men and women and thus could not be repurposed for diagnostic use. 
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5.3.5 Limitations 

Similar to Study One, there were a large number of errors in this study (n =  505), 

which were primarily concentrated within the incongruent condition. Avoiding images of 

one’s preferred sex produced a higher number of errors than avoiding images of one’s non-

preferred sex. Like with Study One, the cognitive demands of the task instructions may have 

interfered with task performance. Thus, the natural drive to avoid non-preferred images may 

have overridden these rules. 

Further, there was a procedural limitation to this study in that there were too few trials. 

There were two test blocks (congruent and incongruent) which each contained 20 trials. This 

was a total of only 40 trials for the entire experiment across the two blocks. Though 

Gawronski et al. (2011) said that there are “no accepted conventions for procedural details of 

approach-avoidance tasks” (p.100), they did find that the majority of approach-avoidance 

studies used trial numbers of approximately 100 (though this ranged from 20 to 240).  

 

5.4 Chapter Summary 

These first two studies aimed to understand the feasibility for using MAAB to assess 

sexual interest. As per other approach-avoidance research (e.g., Lavender & Hommel, 2007; 

Rotteveel & Phaf, 2004), affective instructions were used for both studies (i.e., those that 

involve evaluation of the stimulus and its affective content). These entailed participants 

approaching or avoiding images that they did, or did not, find sexually attractive, respectively. 

This method of instruction was chosen as previous studies have found that it is only explicit 

instructions that produce stimulus-response compatibility effects (Phaf et al., 2014). Also, 

‘task-relevant’ indirect measures (i.e., measures that involve explicit categorisation of stimuli 
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as sexually preferred/non-preferred) have greater ability to predict sexual preference (Rönspies 

et al., 2015). However, this posed many issues.  

Primarily, the error rates were particularly high. Errors were identified as responses that 

were contrary to expectation for the condition (e.g., a heterosexual man would be expected to 

approach female stimuli and avoid male stimuli in the ‘congruent’ condition). However, as 

noted previously, there are caveats with this approach. While it would be expected that a 

heterosexual man would be attracted to all female stimuli, this is potentially not the case. 

Individuals are attracted to different features within a broader preference category (e.g., some 

heterosexual men people prefer brunette women, others prefer blonde women, etc). Thus, if a 

stimulus set contains a mixture of female images, heterosexual men may not actually respond 

as expected to all images but rather only respond positively to the images they prefer (e.g., 

brunettes). This approach is also more impractical for heterosexual women, as they are known 

to distribute their attention more evenly between the sexes (Chivers et al., 2004) and experience 

sexuality fluidity resulting in fluctuations in their sexual desires (Diamond, 2008). So, 

heterosexual women may be more likely than heterosexual men to respond positively to their 

expected ‘non-preferred’ images. Due to the design of this study, these responses would be 

categorised as errors, which would be an incorrect assumption. Therefore, if the instructions 

for the task were ‘rule-based’, all participants should have both approach and avoidance 

responses to every stimulus in the set, and errors would be more clearly defined. As a related 

point, in ‘Study Two’, there was a distinction between ‘erotic’ and ‘non-erotic’ stimuli, in that, 

erotic images usually generated a quicker response from male participants. This further gives 

support that erotic stimuli have an impact on reactions, relative to non-erotic stimuli. The 

differentiation between erotic and non-erotic stimuli supports the conclusion that the stimulus 

set used in Study One was inappropriate, and that future studies must consider their stimuli 

carefully.  
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From these two studies, it cannot be concluded that the AAT is working entirely as 

expected. Though many previous studies did not find supporting results for the ‘MT’ variable 

(e.g., Rotteveel & Phaf, 2004; Stark et al., 2017), often significant results were found when 

both ‘MT’ and ‘RT’ were compounded (e.g., Hofmann et al., 2009). However, compounding 

the variables did not produce consistent significant effects in either of the present studies. This 

could be for a number of reasons. For example, the task may not be optimised for the construct 

it is measuring and so needs to be adapted. Alternatively, it may not be appropriate to use AATs 

to measure sexual interest. To fully explore both of these options, the next step will be to adapt 

the task by using implicit instructions and assess whether this is more appropriate to measure 

sexual interests. 
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6. Chapter Six 

6.1 Using Approach-Avoidance Procedures with Implicit Instructions 

The prior two studies had mixed results, generally finding no stimulus-response 

compatibility effects when RT and MT were compounded. While men did demonstrate longer 

RTs to non-erotic adult female versus adult male images (in both Study 1 and 2), both of these 

were non-significant, suggesting a lack of power. Also, for men, the results regarding erotic 

stimuli were not as expected. The predictions for women (based on their non-category specific 

responding) were generally substantiated throughout both studies. For example, non-

significant differences were (generally) found when using MT, as predicted. 

Study Two included erotic images as well as non-erotic images, which lead to some 

interesting results. For instance, quicker compounding reactions were found for erotic stimuli 

compared to non-erotic stimuli (see Table 5.17: and Table 5.19:). This effect was seemingly 

more pronounced in men and supported prior research showing that erotic stimuli are processed 

differently to non-erotic stimuli (Lykins et al., 2006). Though there have been mixed results 

regarding the using of erotic images with women in prior research (Rupp & Wallen, 2008), it 

does not appear that there is any greater aversion to erotic, compared to non-erotic images (for 

instance, see Table 5.23. Thus, accounting for these results, the next two studies used 

erotic/not-fully-clothed stimuli for the assessment of sexual interest.  

There is a dilemma regarding the instructions of the task. The first two studies were 

explicit (i.e., participants were required to evaluate stimuli) (Phaf et al., 2014).  It has been 

found that stimulus-response compatibility effects only occurred with these explicit 

instructions (Phaf et al., 2014). However, it is difficult to determine the efficacy of using 

approach-avoidance behaviour for assessing sexual interest using this method because of the 

errors that occur due to the nature of sexual interest and its heterogeneity. Nevertheless, it 
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should be noted that Phaf et al. (2014) found stimulus-response compatibility effects even in 

the absence of explicit instructions when using the feedback-joystick task. This may be because 

the feedback-joystick task is more resilient to re-categorisation (Rinck & Becker, 2007). The 

tablet task is also thought to be resilient to re-categorisation because participants are physically 

moving the stimulus towards/away from themselves without the barrier of a joystick or keypad 

(Kraus, 2014).  Therefore ‘implicit’ instructions (where participants do not attend to stimulus 

valence) would be appropriate for use with the tablet AAT in place of ‘explicit’ instructions. 

This will also ensure that participants demonstrate reactions to all stimuli in both conditions 

(congruent and incongruent), as well as minimising the errors executed. Further, implicit 

instructions may help to deliver a standardised set of rules to participants (Kraus, 2014). This 

is of particular importance as it has been found that instructions given to participants can affect 

the execution and outcome of the task (Seibt et al., 2008). 

 

6.2 Study Three 

6.2.1 Aims 

Study Three aimed to further examine whether a tablet PC AAT could be successful 

at measuring individuals’ sexual interest using all erotic stimuli and implicit instructions, 

rather than the explicit instructions used in Studies One and Two. 

 

6.2.2 Method 

6.2.2.1 Participants 

A total of 63 participants took part in the present study (11 heterosexual men, four gay 

men, 43 heterosexual women, two lesbian women, and three bisexual women), between ages 
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of 18 and 53 years (M = 21.21, SD = 5.28). All non-heterosexual identifying participants 

were removed, leaving a total of 54 participants between the ages of 18 and 53 years old (M = 

21.17, SD = 5.33). 

 

6.2.2.2 Materials & Apparatus 

6.2.2.2.1 Questionnaire 

The questionnaire was the same as that described in Chapter Four, presented in paper 

format. 

 

6.2.2.2.2 Tablet PC 

Information regarding the tablet PC and corresponding application were the same as in 

Studies One and Two. The only notable difference was the stimuli, which were all not-fully-

clothed in this study. The stimuli consisted of 36 images, equally split by sex. All images were 

of adults in plain black underwear taken from the Ó Ciardha (2010) image set. These stimuli 

were all 300 x 600 pixels, fully grayscaled and presented on a white background. 

 

6.2.2.3 Procedure 

The order of the questionnaire and tablet task was counterbalanced. A black arrow 

(either pointing upwards or downwards) was presented in the centre of the screen for 500ms, 

with one of the stimuli immediately following. The stimuli were presented in a pseudo-

random order and appeared in the centre of the screen. Participants were instructed to move 

the image in the direction of the preceding arrow. An error message appeared for incorrect 

answers. The image was presented on-screen until the participant had made their swiping 
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decision. A swiping decision was considered complete when it was 200 pixels (or more) 

away from the top or bottom of the screen. There were two test blocks to ensure all images 

were presented with both an upwards and downwards arrow. Therefore, each stimulus was 

viewed twice; once with an upwards arrow preceding in one of the blocks, and once with a 

downwards arrow preceding in the other block. The whole study took between five and ten 

minutes to complete, depending on the participants’ speed. 

 

6.2.2.4 Details of Data Analysis 

6.2.2.4.1 Missing Data 

Total missing data amounted to 7.77%. Any participants with ≥25% of their data 

missing were removed from further analysis. This resulted in the removal of five participants 

(three women and two men). The final sample going into analysis was 49 participants (40 

women and nine men). 

 

6.2.2.4.2 Errors 

Errors in this dataset amounted to n = 365. Women demonstrated more errors (n = 

253) than men (n = 112), and avoidance movements accrued more errors (n = 304) compared 

with approach movements (n = 61). There did not appear to be any observable pattern to 

these errors. It is notable that implicit instructions (in the form of arrows) were chosen to 

replace the explicit instructions in order to reduce the error rate, however it is still relatively 

high, particularly on the avoidance movements. Though it is not clear why this is happening, 

and particularly for women, it could be that it is some sort of user/software error. It has been 

noted that the tablet used can be quite sensitive to touch, and thus a small hesitation in a 
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direction could sometimes cause the image to move. It could be that, if participants are 

holding their finger towards the bottom or the side of the tablet, if they accidentally touch the 

image before completing the movement, it could possibly move the wrong way. However, 

this cannot be said for certain as participants were not watched as they completed the task. 

However, when this is looked in light of the prior two studies (see Table 6.2), there is a 

gradual reduction in the number of errors (apart from when men are avoiding images).  

 

Table 6.1: Study Three - Errors separated by condition (approach/avoidance) for men and women for 

Study 3 

 

 

 

Swipe Direction Image 

Sex 

Men 

 

Women 

 

 
 

Number of 

Errors 

% of total male 

errors 

Number of 

Errors 

% of total female 

errors 

Approach 

Movement 

Female 11 9.82 20 7.91 

Male 10 8.93 20 7.91 

Avoid Movement 

Female 41 36.61 104 41.11 

Male 50 44.64 109 43.08 

 Total 112 253 
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Table 6.2: Errors in Studies One, Two, and Three split by Swipe Direction and Participant Sex 

Swipe Direction Study Number Men Women 

Approach 1 57 223 

2 34 176 

3 21 40 

Avoid 1 108 367 

2 47 248 

3 91 213 

 

6.2.2.4.3 Data Types 

Though it has been thoroughly described in Chapter Four, for clarity the data types that were 

used per hypothesis will be restated here: 

Hypothesis One 

(1) data converted into an AAI (calculated using the median),  

(2) mean raw compounded scores (in ms), and  

(3) ipsative Z-scores calculated from raw mean scores (in ms). 

Hypothesis Two 

(1) mean raw compounded scores (in ms), and  

(2) ipsative Z-scores calculated from raw mean scores (in ms). 

Hypothesis Three 

(1) data converted into an AAI (calculated using the median),  

(2) data converted into D-Scores (calculated using the mean). 
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6.2.3 Results 

6.2.3.1 Questionnaire Data 

When looking at the Kinsey Scale data for the final sample of 49 self-identifying 

heterosexual participants, 27 participants identified as Kinsey 0 (seven men, 20 female), 16 as 

Kinsey 1 (one male, 15 women), and six as Kinsey 2 (one male, five women). 

The Sexual Attitudes and Feelings (SAF) scale was used to identify participants’ 

‘Attraction to Women’ and ‘Attraction to Men’. Mean scores for men and women are 

presented in Table 5.3. Scores were higher for preferred sex compared to non-preferred sex, 

indicated by a significant paired-samples t-test comparing Attraction to Men and Attraction to 

Women for both men (t (8) = 14.986, p < .001) and women (t (39) = -11.011, p < .001). 

 

Table 6.3: Study Three - Participants’ mean scores for Attraction to Men and Attraction to Women 

Participant Sex Attraction to Women Attraction to Men 

 M (SD) M (SD) 

Men 53.44 (5.55) 11.67 (3.50) 

Women 21.50 (9.64) 42.33 (4.83) 

 

These two scores were converted into a preference index (‘SAF Index’), whereby 

‘Attraction to Women’ scores were subtracted from ‘Attraction to Men’ scores (i.e., 

Attraction to Men – Attraction to Women). Positive scores indicated greater attraction to men 

and negative scores a greater attraction to women. For men, SAF Index scores were more 
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negative indicating greater attraction to women (M = -41.78, SD = 8.36), whereas for women 

SAF Index scores were more positive indicating greater attraction to men (M = 20.83, SD = 

11.96). This shows that despite these participants not all identifying as ‘exclusively 

heterosexual’, they still demonstrate more attraction to the opposite sex compared to the same 

sex. The SAF Index will be used as a covariate when going forward with the statistical 

analyses (RM-ANCOVA). 

 

6.2.3.2 Study Data 

Outlier data is presented in Table 6.4 per hypothesis per sex. These were winsorized 

as per previous description in Chapter Four. 

Table 6.4: Study Three -  Outliers per participant sex per hypothesis 

Hypothesis Number Men Women Total 

1 5 17 22 

2 7 30 37 

3 2 10 12 

 

6.2.3.3 Hypothesis Testing 

For all three hypotheses, a repeated measures ANCOVA (RM-ANCOVA) was 

conducted for men and women separately. For Hypothesis 1 (when using AAI as the DV) and 

Hypothesis 3, the RM-ANCOVA had one within-subjects factor: (Image Sex: male vs. 

female). For Hypothesis 2, a further within-subjects factor was added (Swipe Direction: 

approach vs. avoid). SAF Index was used as the covariate for all RM-ANCOVA. 
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6.2.3.3.1 Hypothesis One  

H1: When the variables ‘movement time’ (MT) and ‘reaction time’ (RT) are compounded into 

one variable: 

a. There will be significant compatibility effects, in that men will be faster to approach 

their preferred/avoid their non-preferred sex, compared to approaching their non-

preferred/avoiding their preferred sex.  

b. Women will, however, demonstrate non-category specific responding (i.e., their 

responses will be similar towards male and female images). 

 

Hypothesis 1a 

  The RM-ANCOVA for the crucial effects were non-significant for AAI scores (main 

effect of Image Sex) (F (1, 7) = .483, p = .509, ηp
2 = .065). For the crucial interaction of 

Swipe Direction x Image Sex, RM-ANCOVAs were also non-significant for raw (F (1, 7) = 

1.027, p = .345, ηp
2 = .128) and ipsative Z-scores (F (1, 7) = .506, p = .500, ηp

2 = .067). 

Observing the values in Table 6.5 and Table 5.6, it is clear that there is relative non-

differentiation across male and female images, both approaching and avoiding. 
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Table 6.5: Study Three - Men’s mean AAI scores to male and female images 

Image Sex M (SD) 

Female 4.72 (57.79) 

Male 6.89 (64.64) 

Note: Negative scores indicate greater avoidance 

 

Table 6.6:  Study Three - Men’s mean compounded scores (in ms, for both raw data and ipsative z-

scores) for male and female images  

 Raw Data Ipsative Z Scores 

Image Sex Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female 646.52 (188.73) 654.13 (199.56) -.10 (.26) -.04 (.16) 

Male 653.32 (188.00) 666.96 (194.32) .01 (.31) .07 (.26) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive 

scores indicate a trial mean slower than the grand mean 
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Hypothesis 1b 

Non-significant differences were found for the main effect of Image Sex for AAI 

scores (F (1, 38) = .274, p = .604, ηp
2 = .007), and interaction between Image Sex and Swipe 

direction for raw (F (1, 38) = .586, p = .449, ηp
2 = .015) and ipsative Z-scores (F (1, 38) = 

.214, p = .646, ηp
2 = .006). Again, Table 5.7 and Table 6.8 show non-differentiation across all 

images.  

 

Table 6.7: Study Three - Women’s mean AAI scores to male and female images  

Image Sex M (SD) 

Female -24.26 (58.11) 

Male -21.06 (59.85) 

Note: Negative scores indicate greater avoidance 
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Table 6.8: Study Three - Women’s mean compounded scores (in ms, for both raw data and ipsative z-

scores) for male and female images  

 Raw Data Ipsative Z Scores 

Image Sex Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female 679.45 (140.43) 670.83 (149.81) -.01 (.23) -.08 (.22) 

Male 694.77 (144.87) 674.82 (136.13) .10 (.21) -.02 (.24) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive 

scores indicate a trial mean slower than the grand mean 

 

6.2.3.3.2 Hypothesis Two 

H2: When looking at ‘reaction time’ (RT) only: 

a. men’s RTs will be significantly slower for preferred sex images, compared with non-

preferred sex images (e.g., Pohl et al., 2015).  

b. Women will demonstrate non-category specific responding, in that, their responses 

will be similar towards male and female images (e.g., Dawson et al., 2012). 

 

Hypothesis 2 (a &b) 

There was complete non-differentiation between preferred and non-preferred images 

for both sexes (see Table 6.9 and Table 6.10). This is indicated by non-significant differences 

on the raw score RM-ANCOVA for men (F (1, 7) = 1.216, p = .307, ηp
2 = .148) and women 



 

194 
 

(F (1, 38) = .006, p = .940, ηp
2 <.001). This was the same for men (F (1, 7) = .920, p = .370, 

ηp
2 = .116) and women (F (1, 38) = .006, p = .940, ηp

2 < .001) using ipsative Z-scores. 

Though non-differentiation between male and female images may seem confirmatory for the 

predictions regarding women in this study (as the effect appeared to be spread across all of 

the data), it is more likely an artifact of the task rather than an actual effect. 

Also, RTs were relatively fast for both men and women (see Table 6.9). Generally, 

RTs have a floor of 200ms (e.g., Snowden et al., 2016) or 300ms (e.g., Piqueras-Fiszman et 

al., 2014) and a ceiling of between 1000ms (e.g., Imhoff et al., 2012; Rönspies et al., 2015), 

1500ms (e.g., Lippa et al., 2010), or 2000ms (e.g., Piqueras-Fiszman et al., 2014; Snowden et 

al., 2016). The RTs observed here are not much slower than the average floor seen in other 

studies. 

 

Table 6.9: Study Three - Participants’ mean RTs (in ms) using raw data for men and women 

 Men Women 

Image Sex Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female 413.33 (124.10) 425.18 (149.62) 410.38 (88.90) 417.92 (93.37) 

Male 415.83 (130.62) 442.71 (152.00) 419.68 (90.63) 422.54 (87.39) 
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Table 6.10: Study Three - Participants’ mean ipsative Z RT scores for approaching and avoiding male 

and female images 

 Men Women 

Image Sex Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female -.09 (.28) -.04 (.22) -.07 (.20) -.01 (.21) 

Male -.03 (.27) .10 (.20) .02 (.24) .04 (.21) 

More negative scores indicate a trial mean quicker than the grand mean, whereas more positive scores indicate a trial mean slower 

than the grand mean 

 

6.2.3.3.3 Hypothesis Three 

H3: When looking at MT, there will be non-significant differences for both men and women 

as seen in prior research (e.g., Rotteveel & Phaf, 2004; Stark et al., 2017). Thus, there will 

be no differences between approaching and avoiding preferred and non-preferred stimuli. 

 

Men & Women 

Means for AAI and D-Scores are presented in Table 6.11. The main effect of Image 

Sex was non-significant for both men and women using both data types (see Table 6.12).
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Table 6.11: Study Three - Participants’ mean AAI and D-scores for approaching and avoiding male 

and female images 

  AAI D-Score 

Participant Sex Image Sex M (SD) M (SD) 

Men 

Female 4.17 (25.52) .17 (.43) 

Male -2.67 (33.97) .09 (.55) 

Women 

Female -10.80 (38.51) -.04 (.47) 

Male -12.61 (44.83) -.11 (.53) 

Note: Negative scores indicate greater avoidance 

 

 

Table 6.12: Study Three – Men and Women’s RM-ANCOVA results main effect of Image Sex using AAI 

and D-scores 

Participant 

Sex 
Data Type df F 

p ηp2 

Men 

AAI 1, 8 .307 .594 .037 

D-Scores 1, 8 .185 .678 .023 

Women 

AAI 1, 39 .081 .778 .002 

D-Scores 1, 39 .82- .371 .021 
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6.2.3.3.4 Group Membership 

In the prior two studies, ROC analysis has been used to classify group membership 

and explore whether this task can accurately identify men from women. In both Study One 

and Two, AUCs have fallen below .50, which suggests a ‘reverse’ effect (i.e., the ROC 

analysis is accurately predicting women instead of men from these scores). This is often 

because scores have not been as expected, thus the ROC analysis has not been a valid 

measure of the task’s predictive validity. In the present study, scores not being as expected is 

even more prominent than Studies One and Two. Thus, for this reason, and because ROC 

analysis is not likely to be a valid test of the group membership, no further analysis was 

performed. 

 

6.2.4 Discussion 

This study aimed to clarify and extend the results from studies One and Two. The 

main differences were using only ‘erotic’ stimuli (i.e., adults in underwear/swimwear) and a 

change from explicit (affective) instructions to implicit instructions. Hypothesis 1a (which 

predicted that men would demonstrate more approach to preferred sex stimuli and more 

avoidance to non-preferred sex stimuli) and Hypothesis 1b (which predicted that women 

would demonstrate non-differentiation between both preferred and non-preferred images) 

found all non-significant results. Similarly, Hypothesis 2a (which predicted that men would 

demonstrate longer RTs to their preferred sex) and Hypothesis 2b (which predicted women 

were predicted to demonstrate non-category specific responding) also found non-

differentiation (and non-significant differences) across the board. Though it was predicted 

that women would show non-category specificity, it is likely that this result is from an error 

relating to the measure, rather than an observable effect. It is unlikely that the task would be 
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working perfectly for women (i.e., so they demonstrate non-category specific responding), 

but not at all for men, especially when indirect measures generally work more so for men 

than women (e.g., Imhoff et al., 2011; Snowden & Gray, 2013; Snowden et al., 2016). Also, 

in both ‘Study One’ and ‘Study Two’ (Hypothesis 2b), there have been significant effects for 

women (contrary to predictions). Ergo, it is unlikely that this non-differentiation is an actual, 

observable effect in women. 

The results from the variable RT are particularly surprising. RT is supposedly more 

indicative of stimulus evaluation compared to MT (Rotteveel & Phaf, 2004) and so is 

important to consider when measuring sexual interest. However, in this study, it appears that 

something else has affected or interfered with RTs. It is likely that the instructions are the 

issue in this task. The present study followed Kraus’ (2014) tablet PC AAT study, which 

presented the target area prior to the stimulus, and did so for a much longer time (1500ms 

versus 500ms in this study), whilst still finding some expected effects. However, Kraus 

(2014) did note that “pre-presented target areas most likely interfered with and even masked 

[faster response latencies for positive and negative stimuli]” (p. 194). In the instance of the 

present study, it is possible that by presenting the cue (arrow) before the stimulus, 

interference between the directional cue and stimulus did not occur. In other words, 

participants became solely focused on the direction of the arrow so that the stimulus was not 

processed at all when it appeared. It has been said that an efficient visual attention system 

will “eliminate the effects of items in the visual field that are irrelevant, particularly if those 

items are incompatible with current goals” (Heitz & Engle, 2007, p. 217). Thus, as the goal 

was ‘move the image to X location’, once the location was identified, then the image and the 

information it provided by it was no longer relevant. Also, it has been said that cues with a 

‘clearly visible directional shape’ (such as arrows) exert strong influences on participants’ 

response (Hermens, Bindemann, & Burton, 2017), thus participants being solely focused on 
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the arrow is not implausible. Luck and Vecera (2002) say that researchers infer stimuli have 

been attended to if they affect behaviour in some way, such as causing the slowing (or 

speeding up) of responding. The claim that the image was not processed is substantiated by 

the RTs generally being quicker in this study compared to previous studies reported in this 

thesis, as well as other published studies using indirect measures, and being generally similar 

across all images. It has been said that RTs below 400ms are reflective of anticipated 

responding (Bartels, 2014, p. 61), which is likely the case here (though RTs are generally just 

above this threshold; see Table 6.9).  

Hypothesis 3 predicted non-significant differences for both men and women. This was 

substantiated. However, considering the prior results, it is probable that this is not indicative 

of a meaningful effect but relates to the measurement issue. Therefore, this result should be 

interpreted with caution. 

 

6.2.5 Limitations 

The lack of significant effects in this study appears to be due to a lack of stimulus 

evaluation (caused by a sole focus on the arrow presented before the stimulus). In other 

words, the approach or avoidance schema has not been activated, meaning no stimulus-

response compatibility effects have occurred. This is the key limitation of this study. Thus, 

since the results are thought to be largely due to measurement error, rather than an actual 

observable effect, it is sensible to not include these results when considering the efficacy of 

using tablet approach-avoidance for measurement of sexual interest.  
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6.3 Study Four 

6.3.1 Aims 

Study Four further aimed to test the utility of a tablet PC for measurement of sexual 

interest. This included one notable modification from Study Three - presenting the implicit 

instructions, i.e., the arrow cues, simultaneously to the target stimuli instead of presented the 

arrow cues prior to the stimuli.  An image category of 'neutral images' was also added as a 

comparison against the male and female images, similar to a study by Hofmann et al. (2009).  

 

6.3.2 Method  

6.3.2.1 Participants  

A total of 56 participants were recruited via opportunity sampling for the present 

study, consisting of 15 men and 41 women. However, all non-heterosexual participants were 

removed, leaving a total of 49 participants – 15 men and 34 women, aged between 18 and 48 

(M = 21.92, SD = 6.61).   One further woman was removed because, although they self-

identified as ‘heterosexual’, on the Kinsey Scale they identified as a Kinsey 6 (i.e., 

‘predominantly homosexual, only incidentally heterosexual’). This left a final sample of 48 

participants (15 men, 33 women). 

 

6.3.2.2 Materials & Apparatus  

6.3.2.2.1 Questionnaire   

The questionnaire was the same as that described in Chapter Four, presented online 

using Qualtrics. 
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6.3.2.2.2 Tablet PC  

Stimuli consisted of 66 images, 44 of which were the test images. These test images 

depicted 22 adult males and 22 adult females in plain black underwear. Forty-one (21 female 

images, 20 male images) were taken from the Ó Ciardha (2010) image set, and three (one 

female image, two male images) were taken from the International Affective Picture System 

(IAPS; Bradley & Lang, 2007) (Images: 4141, 4534, 4542). Also, 22 neutral stimuli were used. 

These images were of normal household objects, such as cutlery, and were selected from the 

IAPS based on their low ratings of arousal. All stimuli were 300 x 600 pixels, 

fully grayscaled, and presented on a white background.   

   

6.3.2.3 Procedure  

The order of the questionnaire and tablet task was counterbalanced. Participants were 

first asked to take part in a practice phase, whereby five different opaque black shapes were 

used as stimuli. This was done to accustom the participants to the procedure without 

habituating them to any of the test stimuli. The practice took approximately five minutes to 

complete. After, participants were asked if they had any questions about the study. 

Verbal instructions to participants were given regarding the correct way to hold their 

wrist when swiping the tablet. Since society is more accustomed to using touch screen 

devices, such as phones and tablets, the participants may have had their own technique for 

scrolling or ‘swiping’ on-screen content. This was also a concern in Study Three as to why so 

many errors were present even after removing the free-choice instructions. As the manner in 

which individuals swiped could have potentially added unnecessary variance to the present 

study, a ‘standardised procedure’ for swiping was introduced. Using the procedure in Kraus’ 

(2014) study, participants were asked to execute the swiping motion using their middle 
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finger, keeping their wrist straight, and moving their lower arm. The experimenter also 

demonstrated this action to prevent confusion. 

The method for the task was inspired by Piqueras-Fiszman et al.’s (2014) approach-

avoidance study. That is, an isosceles triangle (height: 1 cm, base: 20 cm) was presented 

either above the stimulus (pointing upwards) or below the stimulus (pointing downwards) to 

indicate the direction in which the image should be swiped. This method enabled the 

experimenter to “provide the participants with identical, unbiased instructions for both 

compatible trials” (Piqueras-Fiszman et al., 2014, p. 196). Specifically, participants were 

instructed to move the image in the direction of the arrow. An error message appeared for 

incorrect answers. Each stimulus was viewed twice (once paired with an upwards arrow, and 

once paired with a downwards arrow) in a pseudo-random order. 

 

6.3.2.4 Details of Data Analysis  

6.3.2.4.1 Missing Data 

There was no missing data and no participants were removed from this dataset on the 

basis of missing data (i.e., > 25%). 
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6.3.2.4.2  Errors 

Errors in this dataset amounted to n = 164. There were more errors in the approach 

condition (n = 132) compared to the avoid condition (n = 32). Also, more errors were made to 

the human images (n = 134) compared to the neutral images (n = 30). Apart from this, there 

was no clear pattern to the error data. There were fewer errors in Study Four compared to 

Study Three (see Table 5.1), which could suggest Study Three’s high error rate was down to 

individual ‘swiping style’, which was removed by using a standardised ‘swiping’ procedure 

in the current study. 

Table 6.13: Study Four - Amount of errors in each condition (approach and avoid) for female, male, 

and neutral images for men and women 

 

Swipe Direction Image Sex Men 

 

Women 

 

  Number of 

Errors 

% of total 

male errors 

Number of 

Errors 

% of total 

female errors 

Approach 

Movement 

Female 15 26.32 32 29.91 

Male 20 35.09 41 38.32 

 Neutral 9 15.79 15 14.02 

Avoid Movement Female 7 12.28 6 5.61 

Male 5 8.77 8 7.48 

 Neutral 1 1.75 5 4.67 

 Total 57 107 
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6.3.2.4.3 Data Types 

Though it has been thoroughly described in Chapter Four, for clarity the data types that were 

used per hypothesis will be restated here: 

Hypothesis One 

(1) data converted into an AAI (calculated using the median),  

(2) mean raw compounded scores (in ms), and  

(3) ipsative Z-scores calculated from raw mean scores (in ms). 

Hypothesis Two 

(1) mean raw compounded scores (in ms), and  

(2) ipsative Z-scores calculated from raw mean scores (in ms). 

Hypothesis Three 

(1) data converted into an AAI (calculated using the median),  

(2) data converted into D-Scores (calculated using the mean). 

 

6.3.3 Results 

6.3.3.1 Questionnaire Data 

Of the remaining (heterosexual self-identifying) participants, 32 identified as Kinsey 

0 (13 men, 19 women), 14 as Kinsey 1 (two men, 12 women), and two as Kinsey 2 (both 

women).  

As explained in Chapter Four, the ESOI (Epstein, et al., 2012) was also used in this 

study (as opposed to the Sexual Attitudes and Feelings Scale [Lippa, 2006] used in the prior 

three studies).  Scores on the ESOI ranged from 0 to 13 on each scale. To be consistent with 
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the SAF, the raw scores were used. These were converted into ‘Attraction to women’ and 

‘Attraction to men’ scores (see Table 6.14).  

 

Table 6.14: Study Four - Participants’ mean Attraction to Men, Women, and Attraction Index Scores 

 Attraction to 

Men 

Attraction to 

Women 

Attraction 

Index 

 M (SD) M (SD) M (SD) 

Men 1.44 (2.92) 10.81 (3.06) -9.38 (5.78) 

Women 10.79 (3.30) 4.62 (3.13) 6.18 (5.04) 

 

There were higher scores for preferred sex for both men and women. Scores were 

significantly higher to preferred compared to non-preferred sex for both men (t (15) = 6.484, 

p <.001) and women (t (33) = -7.151, p < .001). These scores were then converted into an 

Attraction Index by subtracting the ‘Attraction to women’ scores from the ‘Attraction to men’ 

scores (i.e., Attraction to men – Attraction to women). Positive scores indicated an attraction 

to men, whereas negative scores indicated more attraction to women. As can be seen in Table 

6.14, men had more negative scores and women had more positive scores, confirming 

heterosexual tendencies for participants despite not all identifying as ‘exclusively’ 

heterosexual. 

 

6.3.3.2 Study Data 

Outlier data is presented in Table 6.15 per hypothesis per sex. These were winsorized 

as per the previous description in Chapter Four. 
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Table 6.15: Study Four - Outliers for each hypothesis  

Hypothesis Number Men Women Total 

1 18 72 90 

2 40 143 183 

3 52 102 154 

 

6.3.3.3 Hypothesis Testing 

For all three hypotheses, a repeated measures ANCOVA (RM-ANCOVA) was 

conducted for men and women separately. For Hypothesis 1 (when using AAI as the DV) and 

Hypothesis 3, the RM-ANCOVA had one within-subjects’ factors: (Image Category: Male 

vs. Female vs. Neutral). One extra within-subjects factor was added for Hypothesis 1 (when 

using raw scores and ipsative Z-scores) and Hypothesis 2 (Swipe Direction: approach vs. 

avoid). ‘Attraction Index’ was used as the covariate for each RM-ANCOVA. 

 

6.3.3.3.1 Hypothesis One 

H1: When the variables ‘movement time’ (MT) and ‘reaction time’ (RT) are compounded into 

one variable: 

a. There will be significant compatibility effects, in that men will be faster to approach 

their preferred/avoid their non-preferred sex, compared to approaching their non-

preferred/avoiding their preferred sex.  

b. Women will, however, demonstrate non-category specific responding (i.e., their 

responses will be similar towards male and female images). 
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Hypothesis 1a 

Means AAI scores, and raw and ipsative Z-scores (are presented in Table 6.16 and 

Table 6.17, respectively). The RM-ANCOVAs for the crucial effects were non-significant. 

This included main effect of Image Category when using AAI scores (F (2, 28) = .415, p = 

.664, ηp
2 = .029), and interaction between Image Category and Swipe Direction for raw (F (2, 

28) = .537, p = .590, ηp
2 = .037) and ipsative Z-scores (F (2, 28) = .836, p = .444, ηp

2 = .056). 

It is of note that, despite these results were non-significant, men do demonstrate more 

avoidance to male versus female images, though the effect size is only small (d = .26). 

 

Table 6.16:  Study Four - Men’s mean AAI scores to male, female, and neutral images  

Image Category M (SD) 

Female -3.56 (81.43) 

Male -25.03 (85.74) 

Neutral -19.88 (66.77) 

Note: Negative scores indicate greater avoidance 
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Table 6.17: Study Four - Men’s mean compounded scores (in ms, for both raw data and ipsative z-

scores) for male, female, and neutral images 

 Raw Data Ipsative Z Scores 

Image Category Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female 908.43 (182.64) 879.60 (181.34) .19 (.29) .02 (.32) 

Male 902.45 (169.06) 857.94 (157.06) .19 (.29) -.08 (.25) 

Neutral 870.82 (143.84) 823.61 (157.93) .00 (.16) -.31 (.23) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive 

scores indicate a trial mean slower than the grand mean 

 

Hypothesis 1b 

When using AAI scores, there was a main effect of Image Category (with 

Greenhouse-Geisser correction) (F (1.862, 59.600) = 3.898, p = .028, ηp
2 = .109). Pairwise 

comparisons revealed a significant difference between male and neutral images, in that, 

women showed greater avoidance to male images compared to neutral images (see Table 

6.18).
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Table 6.18:  Study Four - Women’s mean AAI scores to male, female, and neutral images 

Image Category M (SD) 

Female -13.15 (60.09) 

Male -31.00 (71.30) 

Neutral 2.25 (54.85) 

Note: Negative scores indicate greater avoidance 

 

For the raw data RM-ANCOVA, there was a main effect of Swipe Direction (F (1, 

32) = 7.676, p = .009, ηp
2= .193) and an interaction between Swipe Direction and Image 

Category (with Greenhouse-Geisser correction) (F (1.761, 56.360) = 4.087, p = .026, ηp
2 = 

.113). Simple main effects analysis found that there was significant difference between 

approaching and avoiding for both female (F (1, 32) = 4.175, p = .049, ηp
2 = .115) and male 

images (F (1, 32) = 14.333, p = .001, ηp
2 = .309). Table 6.19 demonstrates that this effect 

occurred because women were faster to avoid (compared to approach) both male and female 

images. Both the main effect of Swipe Direction (F (1, 32) = 7.701, p = .009, ηp
2 = .194) and 

the two-way interaction between Swipe Direction and Image Category (with Greenhouse-

Geisser correction) (F (1.801, 57.622) = 3.624, p = .037, ηp
2 = .102) were both upheld as 

significant when using ipsative Z-scores.
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Table 6.19:  Study Four - Women’s mean compounded scores (in ms, for both raw data and ipsative z-

scores) for male, female, and neutral images 

 Raw Data Ipsative Z Scores 

Image Category Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female 748.19 (129.01) 726.70 (113.01) .05 (.31) -.15 (.25) 

Male 773.60 (133.32) 730.88 (111.75) .23 (.32) -.10 (.27) 

Neutral 748.80 (121.87) 738.98 (117.72) .05 (.25) -.07 (.27) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive 

scores indicate a trial mean slower than the grand mean 

 

 

6.3.3.3.2 Hypothesis Two 

H2: When looking at ‘reaction time’ (RT) only: 

a. men’s RTs will be significantly slower for preferred sex images, compared with non-

preferred sex images (e.g., Pohl et al., 2015).  

b. Women will demonstrate non-category specific responding, in that, their responses 

will be similar towards male and female images (e.g., Dawson et al., 2012). 
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Hypothesis 2a 

Means and SDs for raw and ipsative Z-scores are presented in Table 6.20. There was 

no main effect of Image Category for raw scores (F (2, 28) = .035, p = .965, ηp
2 = .003) or 

ipsative Z-scores (F (2, 28) = .036, p = .964, ηp
2 = .003).  

 

Table 6.20: Study Four - Men’s mean RTs (in ms) using raw data and converted into ipsative Z-scores 

for male, female, and neutral images. 

 Raw Data Ipsative Z Scores 

Image Category Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female 650.08 (143.94) 625.55 (134.94) .17 (.32) -.03 (.27) 

Male 646.29 (118.99) 600.23 (105.07) .15 (.21) -.18 (.26) 

Neutral 634.30 (109.91) 597.39 (107.35) .08 (.16) -.19 (.28) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive 

scores indicate a trial mean slower than the grand mean 

 

Hypothesis 2b 

The RM-ANCOVA using raw scores (means and SDs are presented in Table 6.21) 

found a significant main effect of Swipe Direction (F (1, 32) = 6.430, p = .016, ηp
2 = .167), 

whereby avoiding images (M = 535.67ms, SE = 13.04) was faster than approaching images 

(M = 560.61ms, SE = 15.47). There was also a main effect of Image Category (with 

Greenhouse-Geisser correction) (F (1.878, 60.084) = 3.666, p = .034, ηp
2 = .103), whereby 
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RTs were slower for neutral (M = 554.71ms, SE = 14.61) and male images (M = 552.44ms, 

SE = 15.58), compared to female images (M = 537.57ms, SE = 12.86). To qualify this, there 

was also a two-way interaction between Swipe Direction and Image Category (with 

Greenhouse-Geisser correction) (F (1.954, 62.518) = 5.359, p = .008, ηp
2 = .143). Simple 

main effects analysis showed that there were differences in RTs when approaching and 

avoiding images from all categories. As can be seen in Table 6.21, women were quicker 

when avoiding images compared to when they were approaching them. These significant 

effects were upheld when using ipsative Z-scores (see Table 6.21 for means and SDs and 

Table 5.27 for RM-ANCOVA results). 

 

Table 6.21:  Study Four - Women’s mean RTs (in ms) using raw data and converted into ipsative Z-

scores for male, female, and neutral images 

 Raw Data Ipsative Z Scores 

Image Category Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female 548.70 (83.54) 525.84 (75.33) .01 (.27) -.21 (.19) 

Male 575.03 (111.61) 529.84 (78.55) .22 (.35) -.18 (.23) 

Neutral 558.10 (91.14) 551.32 (86.90) .11 (.22) .04 (.23) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive 

scores indicate a trial mean slower than the grand mean 

 



 

213 
 

 

Table 6.22: Study Four - Women’s RM-ANCOVA results for RT when using ipsative Z-scores 

 df F p ηp2 

Direction 1, 32 6.414 .016 .167 

Category* 1.885, 60.316 4.831 .013 .131 

Direction x Category* 1.925, 61.609 6.744 .003 .174 

*with Greenhouse-Geisser correction 

 

6.3.3.3.3 Hypothesis Three 

H3: When looking at MT, there will be non-significant differences for both men and women 

as seen in prior research (e.g., Rotteveel & Phaf, 2004; Stark et al., 2017). Thus, there will 

be no differences between approaching and avoiding preferred and non-preferred stimuli. 

 

Men 

Means for AAI and D-scores are presented in Table 6.23. When using AAI scores, the 

crucial main effect of Image Category was non-significant (F (2, 28) = .687, p = .511, ηp
2 = 

.047).
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Table 6.23: Study Four – Men’s mean AAI and D-scores to female, male and neutral images 

 AAI D-Score 

Image Category M (SD) M (SD) 

Female -3.47 (57.20) .00 (.48) 

Male -2.91 (63.67) -.11 (.54) 

Neutral -11.59 (36.63) -.19 (.30) 

Note: Negative scores indicate greater avoidance 
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Figure 6.1: Study Four – Interaction between Attraction Index and Image Category for Men 
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When using D-scores, there was a significant two-way interaction between Image 

Category and the covariate (Attraction Index) for men (with Greenhouse-Geisser correction) 

(F (1.566, 21.919) = 3.966, p = .043, ηp
2 = .221). Moderation was performed using linear 

regression separately for each image category (male, female, and neutral), presented in Figure 

6.1. Attraction Index explained a significant proportion of the variance in D-scores for female 

images (R2 = .372, F (1, 14) = 8.303, p = .012). Interpreting the coefficient, stronger 

attraction to men (i.e., more positive scores on the Attraction Index) predicted more 

avoidance to female images (β = -.610). Attraction Index did not significantly explain a 

significant proportion of the variance for male images (R2 = .122, F (1, 14) = 1.937, p = 

.186), nor neutral images (R2 = .005, F (1, 14) = .066, p = .801).  

 

Women 

The main effect of Image Category was non-significant for both AAI  (F (2, 64) = 

1.570, p = .216, ηp
2 = .047) and D-Scores (F (2, 64) = .767, p = .468, ηp

2 = .023) (see Table 

5.29 for means and SDs). 
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Table 6.24:  Study Four – Women’s mean AAI and D-scores to female, male and neutral images 

 AAI D-Score 

Image Category M (SD) M (SD) 

Female 2.28 (33.81) -.14 (.41) 

Male 5.06 (33.88) -.20 (.49) 

Neutral -.19 (29.97) -.15 (.42) 

Note: Negative scores indicate greater avoidance 

 

6.3.3.3.4 Group Membership 

ROC analysis was performed with men as the target population. The details for this 

analysis are described in Chapter Four. This was performed separately for each variable 

(compounded score, MT, and RT). Differences scores used to compute the ROC analysis are 

presented in Table 6.25. 

 

Table 6.25: Study Four – Difference scores used to compute ROC analyis 

 Men Women  

Variable M (SD) M (SD) D score 

Compound 21.47 (81.71) 17.85 (55.64) .05 

MT -.56 (30.42) -2.78 (23.40) .08 

RT 14.55 (70.48) -15.17 (34.76) .53 

Note: Larger/more positive values should indicate men (if results are as expected) 
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 Data are presented in Table 6.26. As can be seen, both compounded score and MT 

had AUCs no better than chance. RT was slightly better at .65, but this is still classified as 

‘poor’ (Tape, 1999). 

 

Table 6.26: Study Four - ROC Analysis for all variables  

 

 

6.3.4 Discussion 

This study aimed to clarify results from Studies One and Two following necessary 

modifications highlighted by Study Three. The main changes to this study were: (1) using 

explicit instructions with an arrow indicating the direction of the swipe motion presented 

simultaneously to the stimulus, and (2) adding a category of ‘neutral’ images in order for a 

comparison against male and female stimuli to be made. The same hypotheses were explored 

in this study as in the prior three. 

Hypothesis 1a predicted that men would show significant stimulus-response 

compatibility effects when MT and RT were compounded into one variable. However, non-

significant results were found. Though men showed less avoidance to female images 

    95% Confidence Interval 

Variable AUC SE p Lower Bound Upper Bound 

Compounded Score .50 .09 .97 .32 .68 

MT .49 .09 .93 .31 .67 

RT .65 .09 .10 .47 .83 
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compared to male and neutral images (see Table 6.16), this difference was non-significant 

and effect size small (d = .26). This could point to a power issue. The predictions regarding 

heterosexual women were that they would not show any differences in their reaction to male 

and female images (Hypothesis 1b). Non-significant differences were found, and this could 

be seen as indicative of non-category specificity and thus supportive of the hypothesis 

predictions. However, as has been made clear throughout the discussions of each of the prior 

studies, non-significant differences for the women in this study is not necessarily indicative 

of being supportive of the hypothesis if there are also non-significant differences for the men 

in this study. 

Hypothesis 2 comprised of two sub-hypotheses. Hypothesis 2a predicted that men 

would shower longer RTs to preferred sex images. There was non-differentiation between the 

image categories, which was unexpected. Though Table 6.20 does show that, for both 

approaching and avoiding, raw RTs were longer to female images compared to male and 

neutral images, this pattern was not significant. As using RTs is a well-tested method for 

assessing sexual interest, these results are likely due to issues with the specific paradigm 

being used. Hypothesis 2b predicted that women would distribute their attention more evenly 

and, thus, would show non-significant differences in RTs between the different image 

categories. There was a significant main effect of Image Category, whereby RTs were slower 

to neutral (vs. female) and male (vs. female) images. The male vs. female comparison could 

be indicative of preferential viewing, as this is what would be typically expected from male 

participants. Therefore, this hypothesis must be rejected.  

Hypothesis 3 predicted non-significant differences for both men and women for the 

variable MT. There were non-significant differences for women using both AAI and D-

scores, and non-significant differences for men when using AAI. However, a significant two-

way interaction between Image Category and Attraction Index for men was also found when 
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using D-scores. Linear regression revealed that stronger attraction to men predicted more 

avoidance to female images, which is as expected. Men also showed more approach to female 

images compared to neutral images (see Table 6.24), akin to Hofmann et al. (2009). A similar 

pattern was echoed in women in this study regarding male and female images. However, 

there were no other significant interactions.  

Predictive validity was examined using ROC analysis separately for each variable 

Results ranged from poor to no-better-than-chance (Tape, 1999). Generally, results were 

either no-better-than-chance, or below 50% accuracy. Findings in this study are generally not 

consistent with expectations. For instance, the premise of approach-avoidance behaviour is 

that congruent reactions are faster than incongruent reactions. With this, men should be faster 

to approach images of women than women are at approaching images of women. However, it 

is notable that women responded in a way that is similar to men (i.e., non-category specific 

responding) (Chivers, 2010). Due to similar responses, the ROC analysis was unable to 

classify men and women into their respective groups. Thus, it is unlikely that the ROC 

analysis is a valid measure of group membership and predictive validity in this instance. It 

should be noted that, in general, studies classify participants into their sexual orientation (i.e., 

heterosexual, gay) (e.g., Rönspies et al., 2015), or participant group (e.g., sex offender, non-

sex offender) (e.g., Mokros et al., 2010). This is unfortunately a caveat of omitting non-

heterosexual identifying participants as a comparison group due to low sample sizes 

It is unclear why the results were not significant for RTs, particularly for Hypothesis 

2a. Many indirect measures of sexual interest rely on RTs, such as VT or IRAP. This raises 

the question of why an effect is not being seen here, especially after decades of research 

showing that RTs are effective at assessing sexual interest. One reason could be an issue with 

the images used in this study. Though these were taken from prior research (e.g., Ó Ciardha, 

2010), the stimuli used in sexual interest research can be problematic. Attraction is not 
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homogenous, as what one individual deems attractive may not be attractive for another 

individual. For instance, one person may find brunettes attractive, while another may find 

blondes attractive. Also, there are other characteristics, such as body modification (e.g., 

tattoos, piercings) that some people find attractive, whereas others do not. As such, it is 

increasingly difficult to find a diverse stimulus set that is appealing to many different 

individuals. Many researchers have tried to develop a universal stimulus set, such as the Not-

Real-People picture set (Laws & Gress, 2004) and the Virtual People Set (Dombert et al., 

2013). Though these have been utilised successfully in other studies, they are not a catchall 

solution to the problem. Therefore, it could be the case that the stimuli used in this study were 

not attractive enough to generate the expected effects. In all studies up to now, no stimuli 

ratings have been taken either by participants or an independent group. While the prior 

studies in this thesis used stimuli that have been previously rated (e.g., in Study 1 – Hall et 

al., [2011]; Study 2 – Wesson [2014], & Ó Ciardha [2010]; Studies 3 & 4 – Ó Ciardha 

[2010]), no attempt has been made to account for this in the analysis. It would, therefore, be 

sensible to conduct an independent rating questionnaire looking at the attractiveness of the 

images used in this study and use these to facilitate further analyse to see if there is an impact 

of attractiveness on participants’ reactions. 

 

6.4 Chapter Summary 

This chapter sought to extend results from the studies reported in Chapter Five by using 

implicit instructions instead of explicit instructions. Though explicit instructions have been 

used in previous approach-avoidance studies and have been shown to produce expected 

stimulus-response compatibility effects (Phaf et al., 2014), their usage in Studies One and 

Two caused issues, particularly regarding the rate of errors. Implicit instructions do not 
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require participants to attend to the image presented and, thus, were trialled in the two studies 

presented in this chapter.  

The results from Study Three were entirely unexpected. This is likely due to a 

methodological issue. The intended swipe direction (i.e., towards or away from the 

participant) was presented in arrow-form for 500ms prior to the stimulus. This led to non-

significant effects across the board, and fast RTs (~400ms) in comparison to other indirect 

measures that use RTs. As such, it was thought that this was an anticipated reaction, wherein 

participants focused on the direction of the arrow and thus immediately reacted when the 

image appeared. This meant that there was no interference from the stimulus content on the 

intended swipe direction. As such, Study Three was not providing data indicative of sexual 

interest and so was discarded from further analysis.  

Study Four rectified this error by presenting the arrow simultaneously to the image, as 

per previous research (e.g., Piqueras-Fizman et al., 2014). Moreover, a category of neutral 

images was added, as per previous indirect measure research (e.g., Israel & Strassberg, 2009; 

Bourke & Gormley, 2012; Ó Ciardha & Gormley, 2013).  However, Study Four’s results 

were also not as expected. It was generally found that there were non-significant differences. 

This included Hypothesis 2a, which predicted that men would have slower RTs to preferred 

sex images compared to non-preferred images. This is problematic as RT “constitutes an 

index of central processes and reflects stimulus evaluation, response selection, and 

programming the execution of motor movements” (Rotteveel & Phaf, 2004, p. 159). 

Therefore, if there are no RT differences, this may mean that the stimulus is not being 

evaluated in the way that has been predicted. Moreover, it cannot be said that the AAT is 

working as expected for the assessment of sexual interest. This could be for a variety of 

different reasons. Thus, this thesis will henceforth seek to clarify exactly why the approach-

avoidance paradigm is, so far, appearing to be unsuitable for assessing sexual interest. The 
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first prediction is that the stimuli used in this study may have been an impact on reactions. 

That is, it is incredibly difficult to find a stimulus set that is appealing to all potential 

participants. Therefore, it could be that participants do not find some of the images sexually 

attractive, even if they depict their preferred sex. With this mind, the next chapter (Chapter 

Seven) will execute an independent survey aimed to establish mean attractiveness ratings of 

all images used in the prior studies in this thesis. Chapter Seven will also endeavour to see if 

attractiveness ratings have an impact on participants’ reactions (i.e., their MT and RT scores), 

and, if so, how these reactions are impacted by the attractiveness of stimuli. 
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7. Chapter Seven 

7.1 Investigating why the Paradigm has not Worked – Is it the Images? 

The four prior studies (presented and discussed in Chapters Five and Six) did not 

consistently display the expected results. However, it is not entirely clear as to why this is the 

case. One potential explanation is that the stimuli impacted on individual reactions. Erotic 

content is known to be processed in a different manner to non-erotic stimuli. For instance, it 

has been found, from studying brain activity, that erotic stimuli activate the appetitive 

motivational system and, thus, capture and sustain attentional processing (Schupp et al., 

2004). It is suggested that, because of the rapid and content-specific processing of erotic 

content, a specialised neural network for the prioritised processing of biologically relevant 

stimuli exists (Anokhin et al., 2006). It is also suggested that men’s attention and 

performance is more influenced by erotic stimuli than women’s attention and performance 

(Strahler, Baranowski, Walter, Huebner, & Stark, 2019). Men are supposedly faster to 

identify sexual stimuli and are more likely to rate these positively, whereas women allegedly 

‘hesitate’ when exposed to the same stimuli (Kauth, 2000). It has also been found that sexual 

stimuli elicit longer response latencies compared to non-sexual stimuli (Conaglen, 2004). 

This may be due to increased cognitive monitoring, which has been termed the ‘sexual 

content induced delay’ (SCID) (Mokros et al., 2010). Indeed, Santtila et al. (2009) found that 

men show longer reactions to explicit images compared to non-explicit images. However, it 

should be reiterated here that the images used in the present study have been labelled as being 

‘erotic’, as is common with many sexual interest studies (e.g., Lippa et al., 2010; Pohl et al., 

2015; Snowden et al., 2016), yet they do not meet the definition for ‘erotic imagery’, in that 

they do not show ‘naked people or sexual acts’ (Collins Dictionary, 2020). Therefore, there 

may be a false expectation that these images will cause results such as those mentioned by 
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Conaglen (2004) or Santtila et al., (2009), when the stimuli are in fact very different and 

potentially processed in a different way as they are not actually erotic.  

As previously mentioned, sexual attraction is not homogenous. What one individual 

may find sexually attractive may be unappealing to another person. This means that 

individual differences in perceived sexual attractiveness of the images used in the prior 

studies may have an impact on their reactions during the task. For instance, body 

modification, including tattoos and piercings, are one way that individuals differ and create a 

unique appearance and is something that divides people’s opinions when it comes to 

attractiveness (Raymond, 2011). Further, another factor that contributes to evaluating 

attractiveness and mate selection is waist-to-hip ratio (WHR) (Dixson, Grimshaw, Linklater, 

& Dixson, 2010). Though it generally has been found that men, across cultures, rate low 

WHRs as the most attractive (Garza et al., 2016; Singh, Dixson, Jessop, Morgan, & Dixson, 

2010), preference for WHR can differ. For example, Swami, Jones, Einon, and Furnham 

(2009) found that, in a sample of Caucasian British and Black African men, the latter 

preferred a higher WHR. Further, race is a factor to consider in attractiveness ratings. Studies 

have shown evidence of an own-race bias (Burke et al., 2013), as well as interaction between 

facial features and skin tone (Stepanova & Strube, 2017).  

The above are examples of how human bodies can differ and how these differences 

can impact upon attractiveness ratings. In the studies undertaken so far, sexual attractiveness 

ratings have not been made of any of the stimuli. One possibility is that differences in the 

perceived attractiveness of the stimuli, or lack thereof, is impacting on the results. It is likely 

that the sexual attractiveness of the stimuli used in sexual interest studies has an impact on 

the subsequent reactions. One indirect measure that incorporates both subjective rating of 

attractiveness and RT is the standard Viewing Time (VT) task. Participants are usually asked 

to rate how sexually attractive the image is whilst the amount of time they spend looking at 
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the image (their ‘VT’) is covertly measured. The general premise is that participants will take 

longer to react to targets that they find more attractive (Bourke & Gormley, 2012). However, 

not all studies using this VT task have examined the correlations between participants’ sexual 

attractiveness ratings and their VT scores. Sometimes they merely comment that certain 

stimuli (e.g., erotic stimuli or preferred stimuli) are rated as more favourable than their 

counterparts, as the attractiveness ratings are often not of interest in VT studies. Some 

studies, however, have looked at the relationship between VTs and attractiveness ratings. 

Israel and Strassberg (2009) predicted a positive correlation (i.e., the greater the 

attractiveness rating, the longer the VT), but instead found non-significant results in both men 

and women. In contrast, Ebsworth and Lalumière (2012) found moderate, positive 

correlations in heterosexual men (r = .33) and heterosexual women (r = .30). Bourke and 

Gormley (2012) also found positive correlations between standard VT scores and subjective 

sexual attractiveness ratings in men, ranging from moderate (r = .29) to strong (r = .65). 

Lippa et al. (2010) investigated attractiveness ratings and VT scores in a study 

examining category specificity. The images were first rated on a 7-point Likert scale (not at 

all sexually attractive to extremely sexually attractive) by an independent rating group. The 

images were then ranked in order of model attractiveness from 1 (least sexually attractive) to 

34 (most sexually attractive). A separate group of participants then took part in a study 

whereby their VTs were recorded whilst viewing and rating these images. Lippa et al. (2010) 

predicted that more attractive models would ‘energise’ men’s responses to preferred sex 

stimuli (category-specific responding), whereas they predicted that women’s responses to 

both sexes would be enhanced by more attractive images. The study found exactly this, with 

men’s VTs increasing more steeply with target attractiveness for preferred sex stimuli 

(though VTs also did increase as attractiveness increased for male targets too). They also 

found that women’s VTs increased relatively equally with attractiveness in response to both 
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male and female images. Based on the literature discussed above, the present study explored 

the extent to which the attractiveness of the images used in the previous studies may have 

impacted on the results.  

 

7.2 Study Five 

7.2.1 Aims & Predictions 

This exploratory study aims to investigate if there is an impact of image attractiveness on 

the three approach-avoidance variables (compounded score, RT, and MT). However, it must 

first be established whether the ratings between the images are significantly different. If they 

are not, we would not expect them to have a significant effect on the approach-avoidance 

variables. Thus, this study will seek to: 

(1) Establish attractiveness ratings of each image used in the prior four studies, 

(2) Test whether the attractiveness ratings significantly differ between the images 

(3) Use these ratings (if the images do differ significantly in attractiveness) to reanalyse 

the study data from their respective studies. 

Regarding point (3), it is important to establish how attractiveness ratings may impact 

on the different variables. For RTs, it is predicted (in line with previous studies) that RTs 

should increase with image attractiveness. Similar to Lippa et al. (2010), it is thought that 

men’s RTs towards preferred sex images will be become slower as attractiveness increases, 

whereas both preferred and non-preferred sex images will be similarly affected (i.e., longer 

RTs) for women. However, it is unknown how attractiveness may affect MTs due to the 

novelty of the paradigm being used. MTs could be affected by image attractiveness in two 

distinct, and possibly opposing, ways. Firstly, image attractiveness may impact MT reactions 

by making individuals may feel more strongly about images that are very attractive and very 



 

227 
 

unattractive. As a result, they may be more decisive about rating these images as being 

preferred or non-preferred, respectively. In other words, congruent responding would be 

facilitated, in that, MTs would be faster for congruent conditions (i.e., approach preferred and 

avoid non-preferred stimuli) for the most and least attractive images, respectively. This 

outcome is supported by Krieglmeyer and Deutsch (2010) who proposed that evaluation of a 

stimulus leads to activation of approach or avoidance schemata, with response facilitation 

(i.e., quicker reactions) occurring for compatible responses (i.e., approaching 

preferred/avoiding non-preferred stimuli). They suggested that response facilitation reflects 

the degree to which these schemata are activated. Thus, images that are very preferred and 

very non-preferred should strongly activate the approach and avoidance schemata, 

respectively. 

The second way in which MTs may be affected by image attractiveness is that 

individuals may slow down their MT reactions in order to keep more attractive stimuli in 

view. It has been said that the maintenance or avoidance of attention relates to the valence of 

the stimulus (Hogarth, Dickinson, & Duka, 2010). Valence ranges from ‘appetitive’ to 

‘aversive’, reflecting the “hedonic or affective sign of the stimulus” (Hogarth et al., 2010, p. 

5). Thus, more appetitive (preferred) stimuli are likely to command maintenance of attention, 

whereas more aversive (non-preferred) stimuli are likely to lead to avoidance of attention. 

‘Appetitive gazing’ (or ‘appetitive viewing’) refers to a period of time in the ‘viewing time’ 

reaction that occurs after ‘on task latency’ (i.e., time spent viewing the image whilst making 

the rating decision). Appetitive gazing/viewing may be more highly correlated with sexual 

interest than the actual time taken to make the rating (Glasgow, 2009). Thus, if the image is 

particularly attractive, it may capture the individual’s attention more and so they may, in turn, 

spend longer looking at it. In Chapter Three of this thesis, I referred to the possibility that the 

approach schema and ‘appetitive gazing’ may be activated in parallel, leading to delayed 
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responding because of the attentional capture. Both predictions are possible, as is a 

combination of the two (e.g., faster avoidance for most non-preferred images and slowing 

down of MTs for most preferred). Further, for the compounded score variable, it is unclear 

exactly how attractiveness ratings will affect this as it is a combination of both MT and RT. 

 

7.2.2 Method 

7.2.2.1 Participants 

Using opportunity sampling, an initial sample of 538 participants were recruited for the 

present study, consisting of 186 males (including one trans-man), 344 females (including one 

trans-woman), seven non-binary individuals, and one androgyne individual. These participants 

were aged between 14 and 71 years (M = 26.99, SD = 11.04). Evidently, there is an issue here, 

as the minimum age requirement was 18 years old. As such, 11 participants were removed as 

they were under the required age of 18. A further 12 participants were removed as they did not 

provide viable data (i.e., majority of their data was missing, data appeared to be disingenuous). 

This left a final sample of 515 participants, comprised of 177 men (including one trans-man), 

331 women (including one trans-woman), and seven non-binary participants. Their ages ranged 

from 18-years-old to 71-years-old (M = 27.09, SD = 10.81). However, to be consistent with the 

experimental data sample population, only the heterosexual men and women were included. 

This included 122 men and 237 women aged between 18-years-old and 68-years-old (M = 

28.00, SD = 11.48). 

 

7.2.2.2 Materials and Apparatus 

Image Stimuli: The stimuli set that was to be rated by participants was comprised of 74 

images used in the prior four studies. This included: 20 non-erotic images (only the younger 
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and older adult images, equally split by sex) taken from Hall et al. (2015); 10 non-erotic images 

(equally split by sex) from a free stock photo website (FreeDigitalPhotos.net, 2020); 41 erotic 

images (21 female images, 20 male images) taken from the Ó Ciardha (2010) image set; and 

three erotic images (one female images, two males) taken from the IAPS (Bradley & Lang, 

2007) (Images: 4141, 4534, 4542). The images were all 300 x 600 pixels, fully grayscaled, and 

presented on a white background. All stimuli are listed in Appendix G. 

Attractiveness ‘test’ question: The question “How sexually attractive do you find this 

image?” was presented after each image. The question was rated on a sliding scale that ranged 

from a minimum of -10 (least sexually attractive) to a maximum of (+)10 (most sexually 

attractive). This question was presented for every image and the slider always started on 0 

(neutral).  

 

7.2.2.3 Procedure 

The questionnaire was implemented on Qualtrics and completed online. Participants 

were recruited through a variety of sources including: the University’s online SONA 

participant recruitment system, social media sites (Facebook, Twitter, LinkedIn, Instagram), 

and online sources (Reddit, SurveyCircle, Psychological Research on the Net). Upon clicking 

on the Qualtrics link, participants were presented with a study brief that contained information 

about the purpose of the study, the procedure, benefits/risks to participants, the voluntary nature 

of the study/confidentiality, contact details for questions, and a statement of ethical approval. 

After this, there were two sample images and then a statement of consent. If the participant 

selected ‘I DO NOT accept to take part’, they were immediately skipped to the debrief page. 

If they did consent to take part, participants were instructed to create a unique participant ID. 

They then completed a set of demographic questions, including questions asking ‘What is 

your…’: gender, age, sexuality, and ethnic origin. All four of these were free-text response 
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boxes. After this, participants were presented with a total of 74 test questions, although they 

could choose not to rate an image if they wished. At the end of these questions, there was a 

debrief page outlining the purpose of the study, confidentiality, potential risks to the 

participant, and contacts details for asking questions. 

 

7.2.2.4 Details of Data Analysis 

Mean ratings for each image were found for men and women participants separately. 

Paired samples t-tests were then conducted between the highest and lowest rated images to 

ascertain whether these ratings differed significantly (i.e., the image rated the most attractive 

was significantly more attractive than the lowest rated image). If these t-tests were found to 

be significant, then the experimental data was reanalysed. This was done separately for each 

variable (MT, RT, and compounded score) using only the raw scores. Paired samples t-tests 

were then conducted on the experimental data between the highest and lowest image of each 

category, separately for approach and avoid. This was to establish whether there were 

differences in participants’ reactions between the most and least attractive images. 

 

7.2.3 Study One Images 

Men and women’s mean ratings to male and female images are presented in Table 

7.1. Paired samples t-tests showed that these mean ratings were significantly different 

between male and female images for men (t (121) = 17.421, p < .001), but not for women (t 

(236) = -1.455, p = .147). However, though men’s ratings did differ significantly between 

image sex, when looking at the absolute values, the mean values are not clustered around 

either end of the scale for either preferred or non-preferred images.  
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Table 7.1: Study Five – Study One: Participants’ mean ratings to male and female images 

 Women Men 

 M SD Range M SD Range 

Female Images -.50 4.47 -10.00 

– 9.20 

4.17 2.32 -4.40 – 

8.80 

Male Images -.10 4.02 -10.00 

– 8.00 

-4.58 4.97 -10.00 

– 7.60 

 

Mean ratings were assessed for each image separately for men and women to 

establish the highest and lowest rated image (presented in Table 7.2) and then paired samples 

t-tests were conducted to see if ratings between these two images differed. The t-test for 

women between the highest and lowest rated female images (t (235) = -6.777, p <.001) and 

male images (t (236) = -11.835, p <.001) were both significant. The t-test for men between 

the highest and lowest rated female images (t (121) = -3.201, p = .002) and male images (t 

(121) = 4.305, p <.001) was also significant.  

Table 7.2 Study Five – Study One: Participants’ mean ratings for the highest and lowest rated male 

and female images 

  Women Men 

  M (SD) M (SD) 

Highest Rated Female Images .79 (5.25) 4.57 (2.80) 

Male Images 2.22 (4.80) -4.07 (5.43) 

Lowest Rated Female Images -1.09 (5.32) 3.59 (3.41) 

Male Images -1.92 (5.24) -5.16 (5.14) 
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As such, the experimental data were reanalysed using the highest and lowest rated 

images for men and women separately. This was done for the compounded score, MT, and 

RT using the raw data (in ms). For women, the t-tests between the highest and lowest rated 

male and female images for the compounded score, MT, and RT were all non-significant (all 

ps >.05). Similar to women, all t-tests for men were also non-significant across all variables 

(all ps > .10). This indicates that attractiveness did not impact on women’s nor men’s 

reactions. 

 

7.2.4 Study Two Images 

Men and women’s ratings to all images from Study Two are presented in Table 7.3. 

Paired samples t-test conducted between male and female images showed that ratings 

significantly differed for erotic images for men (t (121) = 16.289, p <.001) and women (t 

(236) = -4.523, p <.001). However, for the non-erotic images, this was only significant for 

men (t (121) = 16.531, p <.001). 
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Table 7.3 Study Five – Study Two: Participants’ mean ratings to male and female images 

  Women Men 

Image Sex Eroticism M SD Range M SD Range 

Female Images Erotic 2.62 4.51 -10 – 

9.60 

6.49 2.22 .40 – 

10.00 

Non-Erotic -.07 4.11 -10.00 

– 9.20 

4.38 2.45 -6.00 – 

10.00 

Male Images Erotic 3.86 2.99 -7.20 – 

9.60 

-2.66 5.82 -10.00 

– 

10.00 

Non-Erotic -.00 3.40 -10.00 

– 8.00 

-3.92 5.22 -10.00 

– 9.20 

 

Mean ratings were assessed for each image separately for men and women to 

establish the highest and lowest rated image (presented in Table 7.4 and Table 7.5), and then 

paired samples t-tests were conducted to see if ratings between these two images differed. For 

men, all comparisons between the highest and lowest rated images were significantly 

different (all ps <.001). Similarly, all comparisons between the highest and lowest rated 

images for women were significant (all ps <.001). As all comparisons were significantly 

different for both men and women, experimental data was reanalysed for the highest and 

lowest rated images for each variable. 
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Table 7.4 Study Five – Study Two: Participants’ mean ratings to the highest and lowest rated erotic 

male and female images 

  Women Men 

  M (SD) M (SD) 

Highest Rated Female Images 3.53 (4.97) 7.00 (2.57) 

Male Images 5.42 (3.48) -2.13 (6.14) 

Lowest Rated Female Images 1.50 (4.82) 5.98 (2.73) 

Male Images 2.23 (4.17) -3.45 (5.69) 

 

 

Table 7.5 Study Five – Study Two: Participants’ mean ratings to the highest and lowest rated non-

erotic male and female images 

  Women Men 

  M (SD) M (SD) 

Highest Rated Female Images 1.70 (5.20) 6.21 (3.05) 

Male Images 4.35 (4.38) -2.31 (6.45) 

Lowest Rated Female Images -1.40 (5.02) 3.77 (3.56) 

Male Images -2.48 (5.11) -4.67 (5.40) 

 

 

7.2.4.1 Men 

7.2.4.1.1 Compound 

Paired-samples t-tests conducted between the highest rated and lowest rated images of the 

same eroticism and sex revealed only one significant effect, between the highest and lowest 

rated non-erotic female image when avoiding (t (7) = 2.398, p = .048). This was because 
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compounding scores were longer when avoiding the highest rated non-erotic female image 

(M = 1016.22ms, SD = 2273.38) compared to the lowest rated (M = 585.63ms, SD = 517.16).  

 

7.2.4.1.2 RT 

None of the paired samples t-tests between the highest-rated and lowest-rated images reached 

significance for either the female (all ps >.06) nor male images (all ps >.27).  

 

7.2.4.1.3 MT 

None of the paired samples t-tests between the highest-rated and lowest-rated images reached 

significance for female (all ps >.07) nor male images (all ps >.09). 

 

7.2.4.2 Women 

7.2.4.2.1 Compound 

Paired samples t-tests were significant for non-erotic male approach (t (12) = 3.125, p = .009) 

and avoid (t (9) = 3.825, p = .004). For approaching non-erotic male images, it took longer to 

approach the most attractive image (M = 1118.81ms, SD = 418.66) compared to the least 

attractive image (M = 482.19ms, SD = 507.66). For avoiding these images, women were 

significantly faster to react to the lowest rated image (M = 348.08ms, SD = 432.69) compared 

to the highest rated image (M = 952.91ms, SD = 159.62). The t-test was also significant for 

erotic female approach (t (10) = -2.685, p = .023) and avoid (t (12) = -3.394, p = .005). When 

approaching, reactions were significantly longer to the lowest rated image (M = 1352.85ms, 

SD = 675.19) compared to the highest rated image (M = 909.82ms, SD = 127.03). For 

avoiding erotic female images the pattern was similar, with the least attractive image accruing 
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longest reactions (M = 1311.46ms, SD = 445.25) compared to the most attractive image (M = 

888.58ms, SD = 296.91).  

 

7.2.4.2.2 RT 

All comparisons were non-significant for both male (all ps > .29) and female images (all ps > 

.06).  

 

7.2.4.2.3 MT 

Paired samples t-tests were significant for non-erotic male approach (t (12) = 2.484, p = 

.029), non-erotic male avoid (t (9) = 3.772, p = .004). For approaching, MTs were 

significantly longer for approaching the highest rated image (M = 216.00ms, SD = 74.96) 

compared to the lowest rated image (M = 113.96ms, SD = 120.72). When looking at avoiding 

non-erotic male images, MTs were significantly shorter for the least attractive image (M = 

75.42ms, SD = 91.46) compared to the most attractive image (M = 176.09ms, SD = 47.18). 

Moreover, the t-test was significant for erotic female avoid (t (12) = -2.618, p = .022). MTs 

were significantly shorter for avoiding the highest rated erotic female image (M = 181.23ms, 

SD = 78.96) compared to the lowest rated (M = 236.31ms, SD = 86.69). All other 

comparisons were non-significant. 

 

7.2.5 Study Four Images 

Men and women’s ratings to all images from Study Four are presented in Table 7.6. 

Paired samples t-test conducted between male and female images showed that ratings 

significantly differed between male and female images for men (t (121) = 17.754, p <.001) 

and women (t (236) = -2.034, p = .043).  
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Table 7.6 Study Five – Study Four: Participants’ mean ratings to male and female images 

 Women Men 

Image Sex M SD Range M SD Range 

Female Images 1.91 4.18 -10.00 – 

9.00 

5.89 2.07 .36 – 

9.82 

Male Images 2.42 2.78 -7.73 – 

8.82 

-3.25 5.36 -10.00 – 

7.82 

 

Mean ratings were assessed for each image separately for men and women to 

establish the highest and lowest rated image (presented in Table 7.7), and then paired samples 

t-tests were conducted to see if ratings between these two images differed. These t-tests 

showed that differences between highest and lowest rated images were significant across the 

board (all ps <.001). Thus, experimental data was reanalysed separately for men and women 

for all three variables using the highest and lowest rated images. 

 

Table 7.7 Study Five – Study Four: Participants’ mean ratings to the highest and lowest rated male 

and female images 

  Women Men 

  M (SD) M (SD) 

Highest Rated Female Images 3.53 (4.97) 7.16 (2.49) 

Male Images 5.44 (3.30) -2.13 (6.14) 

Lowest Rated Female Images -1.81 (4.67) 1.93 (3.85) 

Male Images -4.59 (4.55) -6.20 (4.20) 
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For men, across all three variables, the t-tests between the most and least attractive 

images were non-significant (all ps >.07). This indicates that attractiveness did not have an 

impact on men’s reactions. For women, there were no significant different for either 

compounded score or MT (all ps > .08). For RT, there was one significant pairing between 

the highest and lowest rated female image when approaching (t (33) = 2.727, p = .010). This 

was because women took longer to react when making an approach movement to the highest 

rated female image (M = 605.64ms, SD = 171.76) compared to the lowest rated female image 

(M = 517.15ms, SD = 136.66). 

 

7.2.6 Discussion 

The prior four studies produced results that were largely inconsistent with predictions, 

or not consistent throughout the studies. Thus, the current study sought to explore why this 

was happening. Specifically, it aimed to examine if the attractiveness of different stimuli 

affects participants’ reactions, and if so, how. This was done by first ascertaining whether 

ratings to each of the images in each image group (e.g., ‘male images’ or ‘female images’) 

significantly differed from each other for male and female participants. If these images were 

rated as significantly more (or less) attractive than each other, they were then used to 

reanalyse the original study data from each study. If the images ratings were not significantly 

different, then no reanalysis was performed. This is because it would be unrealistic to expect 

a difference in participants’ reactions as a function of the image attractiveness if the images 

did not differ significantly from each other. Results will be summarised per study. 

 



 

239 
 

7.2.6.1 Study One 

For both men and women, the attractiveness ratings for the highest and lowest images 

were significantly different. However, when using the highest and lowest rated images to 

reanalyse the experimental data, men’s and women’s reactions did not significantly differ 

between the highest and lowest rated images. This shows a lack of impact of attractiveness of 

the images on participants’ reactions. 

 

7.2.6.2 Study Two 

Similar to Study One, for both men and women the attractiveness ratings were 

significantly different between highest and lowest images. The results for RT and MT were 

all non-significant, however there was one significant result for the compounded score. This 

was for avoiding non-erotic female images as reactions were longer when avoiding the 

highest rated compared to the lowest rated. This demonstrates that attractiveness potentially 

has had an impact on reactions, as it is more difficult for men to avoid their preferred images 

when they are more attractive compared to less attractive. There were no significant 

comparisons for the male images. 

For women, there were a few more effects. For the compounded score, there was a 

significant difference for non-erotic male images, both approaching and avoiding. Women 

were significantly faster to react when avoiding the lowest rated non-erotic male image 

compared to the highest rated. This potentially means that women found it easier to avoid the 

most unattractive image compared with the most attractive image. For approaching non-erotic 

male images, women’s reactions were longer for the most attractive compared to least 

attractive image. This could potentially be explained by appetitive viewing/gazing, with the 

desire to keep the stimulus in view due to its level of attractiveness (Glasgow, 2009). There 
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was also a significant difference between reactions to approaching and avoiding erotic female 

images. Women approached the lowest rated erotic female image slower than the highest 

rated female image. This could suggest that women found it harder to approach lesser 

attractive images. There was also a similar pattern for avoiding the erotic female images, with 

longer reactions for the least attractive compared to the most attractive images. This is not 

necessarily in line with prior assumptions.  

There was also a significant difference for MTs between most and least attractive 

non-erotic male images (for both approach and avoid). MTs were significantly longer when 

approaching the highest rated image compared to the lowest rated image. This is consistent 

with the second prediction as to how MTs may be affected by attractiveness, i.e., appetitive 

viewing/gazing (Glasgow, 2009).  When looking at avoiding these images, MTs were 

significantly shorter to avoid the least attractive compared to the most attractive images. This 

potentially suggests that it is easier to avoid lesser attractive images compared to more 

attractive images. This is also consistent with the prediction that attractiveness may make 

participants more decisive and thus congruent reactions would be facilitated, i.e., lesser 

attractive images will be easier to avoid. 

Further there was a significant difference between avoiding the most and least 

attractive erotic female image. MTs were significantly shorter for avoiding the highest rated 

erotic female image versus the lowest rated. This is not consistent with any predictions made 

(i.e., longer MTs for most attractive images for either approach or avoid, or more decisive 

action through shorter MTs for approaching the most attractive and avoiding the least 

attractive images). 
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7.2.6.3 Study Four 

For Study Four, despite the highest and lowest rated images differing significantly, 

when then reanalysing the experimental data, there were very few significant results. For 

men, none of the t-tests reached significance, indicating that attractiveness, or lack thereof, 

did not impact on men’s reactions. For women, there was one significant pairing between the 

highest and lowest rated female image when approaching for RT. Women took longer to 

react when making an approach movement to the highest rated female image versus the 

lowest rated female image. This delayed responding could demonstrate some sort of 

appetitive viewing.  

Across all three studies, there was generally no consistent impact of image 

attractiveness. This is particularly concerning for the variables MT and the compounded 

score, which are the variables ‘unique’ to MAAB. Though it was unclear exactly how MT 

and compounded scores would be affected by attractiveness ratings, it is apparent that, from 

this analysis, the attractiveness of the image generally does not impact these reactions. 

However, this is not necessarily unexpected, as Rotteveel and Phaf (2004) suggested that RT 

increases as the amount of stimulus information. This would suggest that image attractiveness 

would impact RTs more, whereas MTs are related more to the “magnitude of neuromuscular 

response” (p. 159). Yet, attractiveness ratings did not generally have an impact on RTs in this 

study either.From the Lippa et al. (2010) study, it was predicted that RTs would become 

longer as attractiveness increased for preferred sex images for men, while for women, RTs 

would become longer as attractiveness increased for both preferred and non-preferred sex 

images, however this was not found. The results of the present studies could perhaps be 

explained by the design of the task. Though in Study Two the instructions are explicit (i.e., 

participants were told to approach/avoid images they found sexually attractive/unattractive), 

the goal is still to approach or avoid the stimuli (i.e., swipe it towards or away from 
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themselves). Most studies that evaluate the attractiveness of images are VT studies (as 

referenced earlier in this chapter). In VT studies, generally the sole goal is to indicate the 

attractiveness of the stimulus. However, in the present approach-avoidance studies, the first 

step is evaluating the attractiveness, but the primary goal is to move the stimulus either 

towards or away from themselves. Thus, it could be with this goal-oriented task, the 

evaluating the stimulus as attractive or unattractive is rapid because it is not the primary task, 

and deciphering an attractive stimulus is perhaps easier than an unattractive stimulus. 

Although erotic content is thought to be processed differently, it does not appear that there is 

a difference between how much (or little) attractiveness impacts erotic images over non-

erotic images based on the current results. Table 7.8 presents the mean attractiveness ratings 

across all images. For men, generally non-preferred (male) images were rated as more 

negative while preferred (female) images were rated as more positive. Moreover, this seems 

relatively consistent across both erotic and non-erotic images (i.e., erotic images do not 

necessarily impact ratings). For women, both preferred and non-preferred non-erotic images 

were rated negatively while erotic images were rated positively. This is at odds with 

assumptions that women prefer explicit stimuli less than non-explicit stimuli (Rupp & 

Wallen, 2008).  
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Table 7.8: Heterosexual men and women’s mean attractiveness ratings to adult images from Study 1, 2, 

and 4 

 

Paired samples t-tests were conducted between non-erotic and erotic means for both 

female and male images separately for men and women. All comparisons were significant (p 

<.001). This was because, across the board, non-erotic images were rated more negatively 

(i.e., less sexually attractive) than erotic images, for both preferred and non-preferred images. 

However, when reanalysing the study data, there does not seem to be a consistent pattern of 

erotic images impacting on reactions more so than non-erotic images. In fact, it appears that 

the effects occurred more for non-erotic images than erotic images. This could be explained 

by the view that women supposedly like erotic content less than men. However, this pattern 

of results was also observed in men. As previously expressed, erotic content captures 

attention in a way that non-erotic content does not (Schupp et al., 2004). Thus, when 

processing an image, the erotic content of the image may be processed preferentially over the 

attraction of the image. Put differently, attraction may have less of an impact on erotic images 

as it is a secondary cue. However, it should be noted that the stimuli used in the present study 

are not explicit in nature (i.e., they are in swimwear). In fact, they likely do not even qualify 

  Men Women 

  Male Images Female Images Male Images Female Images 

  M (SD)  M (SD) M (SD)  M (SD) 

Non-Erotic Study 1 -4.58 (4.97) 4.17 (2.32) -.10 (4.02) -.50 (4.47) 

Study 2 -3.92 (5.22) 4.38 (2.45) -.00 (3.40) -.07 (4.11) 

Erotic Study 2 -2.66 (5.82) 6.49 (2.22) 3.86 (2.99) 2.62 (4.51) 

Study 4 -3.25 (5.36) 5.89 (2.07) 2.42 (2.78) 1.91 (4.18) 
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as ‘erotic’ in nature. Thus, it is unwise to expect the present studies’ images to produce 

effects that are akin to those studies that use truly ‘erotic’ images. 

It is clear that sexual attractiveness showed no consistent pattern of impact on any of 

the variables. However, this is not necessarily unexpected. As previously mentioned, Lippa et 

al., (2010) found that VT scores increased as attractiveness increased, whereas other studies 

assessing this had only small/weak correlations (Bourke & Gormley, 2012; Ebsworth & 

Lalumière, 2012; Israel & Strassberg, 2009), thus already demonstrating inconsistency. 

Moreover, the prior four studies in this thesis demonstrated inconsistent results, most which 

were largely unsupportive of predictions, therefore it is not entirely unexpected that 

attractiveness ratings do not impact on these reactions. It was suggested that one reason 

inconsistent results were found in the studies in this thesis could be because the images used 

in these prior studies impacted on the results (i.e., they were not attractive enough to produce 

an effect). The rating scale in the present study ranged from -10 (least attractive) to (+) 10 

(most attractive). However, Table 6.7 shows that no images were on either end of the 

spectrum in absolute terms. Moreover, this study aimed to determine whether sexual 

attractiveness ratings impacted reactions, and if so how. This study has demonstrated that, 

largely, sexual attractiveness ratings did not impact on reactions. Where they have, this has 

not necessarily been a consistent finding. Also, generally there was no impact of 

attractiveness ratings on the variables MT and compounded score, which are the ‘unique’ 

variables to MAAB.  

 

7.2.7 Limitations 

An obvious limitation of the present study is that a separate group of individuals were 

used to rate the images. It would be preferential if the same participants rated the images as 
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well as performed the experimental tasks in order to get a full and clear picture of the effects 

that occurred. In order to adequately address this limitation, the next study will get 

participants to rate the images that are used in the experimental studies, thus eliminating the 

need for a separate group of participants. 

 

7.3 Chapter Summary 

Overall, the results pose more questions than they have endeavoured to answer. If it is 

not the sexual attractiveness, or lack thereof, of the images that caused the lack off expected 

effects, then what has caused this? It could potentially be the equipment that is being used. As 

determined earlier in this thesis (Chapter Three), there has been limited (and non-replicated) 

research using the tablet AAT. Due to this, it may be that using a tablet PC is not appropriate 

for implementing AATs. If this is the case, it can be argued that using a standard approach-

avoidance procedure (using a joystick) should produce the expected effects. Therefore, the 

next chapter aims to establish if the task being used to measure sexual interest is the issue. 
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8. Chapter Eight 

8.1  Investigating why the Paradigm has not Worked – Is it the 

Equipment?  

Thus far, this thesis has aimed to test whether an AAT is suitable for assessing typical 

sexual interest. This has been specifically focused on utilising a tablet PC for portability and 

flexibility (i.e., it is able to be easily adapted), which would be useful when applied in forensic 

contexts (i.e., assessing deviant sexual interest). An earlier chapter (see Chapter Three), 

explained the reasons why approach-avoidance procedures should be appropriate for use with 

sexuality research, mainly because of the implicitness and indirectness of the task, which 

potentially makes it harder to manipulate and, thus, are apt for sexual interest measurement. 

Moreover, using an approach-avoidance movement as a measure of sexual interest can be 

supported by theories of sexual arousal, such as Singer (1984) and Janssen et al., (2000). 

Chapter Three also described why using a tablet PC should be advantageous over the traditional 

joystick AAT or Manikin method to measures approach-avoidance behaviour. Principally, it is 

portable and not cumbersome, and is easy to programme, adapt, and use. It also allows for a 

more tactile response, as participants touch the image in order to move it, rather than using a 

keyboard or joystick. This potentially makes it more ecologically valid. However, the previous 

studies (see Studies One to Four) have found results that are either not consistent with 

hypotheses, or that are in line with hypotheses but are not consistent across samples. In short, 

the task did not perform as expected, meaning that conclusions could not be reliably drawn 

from participants’ data regarding the assessment of sexual interest. Study Five involved an 

independent group of participants rating the attractiveness of the images presented in Studies 

One to Four. This is because it is notably difficult to find a stimulus set that appeals to all 

participants as attraction is not homogenous; what one individual finds attractive does not 



 

247 
 

necessarily appeal to another individual. As previously discussed in Chapter Seven, images of 

people used for stimuli can be diverse, such as body composition (e.g., WHR, body mass) and 

hair/eye/skin colour. Thus, it was possible that not every image was not attractive enough to 

produce the desired effect. However, after reanalysing the data controlling for attractiveness 

ratings, there was no clear impact of image attractiveness on participants’ approach-avoidance 

reactions.  

It is still unclear why the paradigm has not worked as expected, especially when approach-

avoidance measures have been applied to a variety of different domains. The aim of this final 

study was to try and explain why the task has not been working. As it is not the attractiveness 

(or lack thereof) of the images that is impacting on participants’ reactions, it was theorised that 

the equipment used or the task itself was the issue. As noted in earlier chapters, the use of a 

tablet PC in AATs is novel at the time of conceiving this study, with only Kraus (2014) using 

this method. Moreover, very few studies have applied the use of approach-avoidance measures 

to assess sexual interest, and those who did found mixed results. Therefore, it is entirely 

possible that the equipment, task, or both are not conducive to use for the assessment of sexual 

interest. 

To assess the utility of the tablet measure, this study compared the tablet PC AAT to a 

traditional feedback-joystick AAT, as well as an indirect measure known to accurately assess 

sexual preference; the Implicit Relational Assessment Procedure (IRAP). As discussed earlier 

in the thesis (in Chapter Two), the IRAP is a rule-based indirect measure whereby participants 

are presented with trials that are consistent with their beliefs (or sexual interest) or inconsistent 

with their beliefs (or sexual interest). Consistent trials should produce shorter response 

latencies compared to inconsistent trials. The IRAP has been found to have an excellent rate of 

accuracy for classifying men into their sexual orientation groups (Rönspies et al., 2015; 

Timmins et al., 2016). The outcome of the systematic review in Chapter Two revealed that the 
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IRAP holds great promise but required more replication. One of its strengths is its ability to 

assess the strength of sexual interest for male and female stimuli separately. 

 

8.2 Study Six 

8.2.1 Aims 

This study aimed to assess whether the prior unexpected/inconsistent results were due 

to either:  the equipment being inappropriate for utilisation with an AAT; or the AAT being 

inappropriate for the assessment of sexual interest. A secondary aim was also to replicate and 

build on findings of utilising the IRAP to assess sexual interest. It was predicted that there will 

be three potential major outcomes relating to the AATs:  

(1) if the tablet PC AAT produced the intended results, then there was potentially 

confounding variables in the prior study as to why these results were not achieved, or 

prior studies may have been underpowered;  

(2) if the joystick AAT produced the intended results, but the tablet PC AAT did not, 

then it is possible that it is the tablet PC that is the issue and, thus, the AAT should only 

be used with the joystick methodology; or  

(3) if neither of the approach-avoidance measures worked, then this could potentially 

mean that AATs in general are not apt for the measurement of sexual interest.  

 

8.2.2 Method  

8.2.2.1 Participants 

A total of 122 participants were recruited via opportunity sampling for the present 

study, consisting of 34 men, 87 women, and one non-binary individual. However, due to low 

group numbers, non-heterosexual participants were removed, leaving a total of 87 participants, 
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with 25 men and 62 women, collectively aged between 18 and 44 (M = 20.22, SD = 3.18). Note, 

however, that this final number fluctuated between tasks due to equipment failure and attrition. 

Any deviations from this final figure are listed per task. 

 

8.2.2.2 Materials & Apparatus 

8.2.2.2.1 Questionnaire 

The questionnaire was the same as that described in Chapter Four, presented online 

using Qualtrics. 

8.2.2.2.2 Ratings 

The ratings questionnaire was akin to that described in Study Five (see Chapter Seven). 

The ratings involved the human images used in the present study (listed below), followed by 

the question: “How sexually attractive do you find this image?” This was presented on a sliding 

scale that started at 0 (neutral) and ranged from a minimum of -10 (least sexually attractive) to 

a maximum of (+)10 (most sexually attractive). This question was presented for every image.  

 

8.2.2.2.3 AATs 

Practice stimuli consisted of two pleasant and two unpleasant animal images taken from 

the IAPS (Bradley & Lang, 2007) (unpleasant stimuli – images 1300 [aggressive dog] and 1932 

[shark bearing teeth], pleasant stimuli images – 1610 [bunny] and 1540 [cat]). The test stimulus 

set consisted of 66 images. Forty-four of these were the test images, split into 22 adult males 

and 22 adult females in plain black underwear. Forty-one of these (21 female images, 20 male 

images) were taken from the Ó Ciardha (2010) image set, with a further three (one female 

image, two male images) taken from the IAPS (Bradley & Lang, 2007) (Images: 4141, 4534, 
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4542). There were also 22 neutral stimuli also taken from the IAPS (Bradley & Lang, 2007). 

These images were of normal household objects (e.g., cutlery) and were selected from IAPS 

based on their low ratings of arousal. All stimuli were 300x600 pixels, fully grayscaled, and 

presented on a white background.  

Internal consistency of the AATs was assessed using split-half reliabilities using an 

odd-even split, whereby the AATs (both joystick and tablet, separately) were divided into 

odd and even trials per block per variable (i.e., Female Images Approach, Female Images 

Avoid, Male Images Approach, Male Images Avoid for MT, RT, and compounded score) and 

then for the overall task per variable (Bartels, Beech, Harkins, & Thornton, 2018). Spearman-

Brown corrected correlations were run between the odd and even trials per block per variable 

and for the overall task per variable. The results are reported in Table 8.1. These results 

determine that both the joystick and tablet AAT have very good internal consistency.
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Table 8.1: Study Six – Split-half reliability as indicated by Spearman-Brown corrected correlations (r) for the AATs 

  Tablet Approach-Avoidance Procedure Joystick Approach-Avoidance Procedure 

  MT RT COMPOUND MT RT COMPOUND 

Approach Female .897 .870 .936    

Male .900 .896 .940 .972 .964 .960 

Neutral .918 .918 .913 .960 .947 .948 

Avoid Female .964 .918 .958 .975 .968 .969 

Male .961 .923 .958 .979 .958 .971 

Neutral .954 .955 .973 .961 .955 .968 

Overall Task .990 .983 .992 .994 .991 .995 
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Tablet PC 

A SAMSUNG Galaxy Tab S 10.5-inch tablet, with a 2500 x 1600 pixel display and 

super AMOLED screen, was used in order to run the app. This was created using the 

programme OpenSesame (Mathôt, Schreij & Theeuwes, 2012).  

 

Joystick 

The programme for the joystick approach-avoidance procedure was designed and 

executed in PsychoPy 1.90.3. It was executed using a Logitech ATTACK3 Joystick and laptop 

with a 14-inch screen. 

 

8.2.2.2.4 IRAP 

The IRAP was designed and executed using the GO-IRAP programme (Murphy & 

Barnes-Holmes, 2017). It was implemented on a laptop with a 14-inch screen. Twelve word 

stimuli were used in total (six pertaining to ‘sexually attractive’ and six pertaining to ‘sexually 

unattractive’). Five of the ‘sexually attractive’ words (‘erotic’, ‘arousing’, ‘attractive’, 

‘sensual’ and ‘exciting’) were taken from Timmins et al. (2016), and were also used by 

Snowden et al. (2008). The final ‘sexually attractive’ word (‘seductive’) was taken from 

Rönspies et al. (2015). Similarly, five of the ‘sexually unattractive words’ (‘repulsive’, 

‘repelling’, ‘repugnant’, ‘repellent’ and ‘awful’) were taken from Timmins et al. (2016), 

however only the former four were used by Snowden et al. (2008). Again, the final ‘sexually 

unattractive’ word (‘dull’) was taken from Rönspies et al. (2015). 
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8.2.2.3 Procedure 

The order of the tasks and questionnaires were counterbalanced so that the tablet PC 

AAT and joystick AAT never directly preceded one another, and that the rating of the images 

was always presented last. These tasks will be described separately below. 

The laptop for tasks needing to use this (IRAP and joystick AAT) was on a standard 

table. The laptop was raised 3.5inches from the table, with the screen 13inches away from the 

participant. For the joystick task, the joystick was placed in line with the centre of the laptop, 

in the middle of the participant and laptop. 

 

8.2.2.3.1 IRAP 

The procedure for the IRAP used in this study was similar to that used by Timmins et 

al. (2016). Specifically, it consisted of two practice block pairs and three test block pairs. Each 

pair consisted of ‘Rule A’ (“Please respond as if MEN are SEXUALLY ATTRACTIVE, and 

WOMEN are SEXUALLY UNATTRACTIVE”) and ‘Rule B’ (“Please respond as if WOMEN 

are SEXUALLY ATTRACTIVE, and MEN are SEXUALLY UNATTRACTIVE”). This resulted 

in a total of four overall practice blocks and six overall test blocks. There were 24 trials per 

block with six trials per trial type (as per Rönspies et al., 2015). 

 Onscreen instructions were presented before each block. The IRAP has a very specific 

set of instructions consisting of congruent and incongruent trials. There were four trial types: 

(1) man + sexually attractive, (2) man + sexually unattractive, (3) woman + sexually attractive, 

and (4) woman + sexually unattractive. The screen layout consisted of: one ‘label stimulus’ 

(the word ‘man’ or ‘woman’) presented at the top centre. Simultaneously, one target stimulus 

(one of the words pertaining to ‘sexually attractive’ or ‘sexually unattractive’) was presented 

in the middle centre of the screen, with two response options (‘True’ and ‘False’) in the bottom 

left- and right-hand corners (see Figure 8.1, Panel A). These response options also randomly 
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switched positions (from left to right) throughout each trial and did not stay in the same position 

for more than three consecutive trials.  

If the participant selected the wrong answer, a red ‘X’ was displayed at the bottom 

centre of the screen (see Figure 8.1, Panel B). Participants had to select the correct answer to 

continue onto the next stimulus. Also, if participants did not respond within 2000ms, the 

message ‘Too Slow!’ was displayed at the bottom centre (see Figure 8.1, Panel C). There was 

also a 400ms inter-trial interval. Accuracy feedback, along with what percentage of the trial the 

participant correctly answered and how long the trial took, was displayed after every trial. 
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a) 

b) 

c) 

Figure 8.1: Study Six – Screenshots for the GO-IRAP used in this study. Panel A 

is the standard screen, Panel B is the incorrect response screen, and Panel C is the ‘Too 

Slow’ response screen. 
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8.2.2.3.2 AATs 

The method from Piqueras-Fiszman et al.’s (2014) approach-avoidance study was 

adopted for both the tablet PC and joystick AAT in this study. That is, an isosceles triangle 

(height: 1 cm, base: 20 cm) was presented either above the stimulus (pointing upwards) or 

below the stimulus (pointing downwards). This indicated the direction in which the image 

should be moved. This enables experimenters to “provide the participants with identical, 

unbiased instructions for both compatible trials” (Piqueras-Fiszman et al., 2014, p. 196).   Thus 

participants were instructed to move the image in the direction of the arrow. An error message 

(‘Wrong Direction!’) appeared for incorrect answers. Participants were not able to correct their 

decision. Each stimulus was viewed twice (once with an upwards arrow, and once with a 

downwards arrow). 

 

Tablet PC Approach-Avoidance Task 

Verbal instructions were given to participants regarding the correct way in which to 

hold their wrist when swiping the tablet. As individuals are now more accustomed to using 

touch screen devices, such as phones and tablets, it is probable that individuals have their 

own technique for scrolling or ‘swiping’ on the screen. As this could potentially add 

unnecessary variance to the present study, a ‘standardised procedure’ for swiping was 

introduced, taken from Kraus (2014). As in Kraus’ (2014) study, participants were asked to 

execute the swiping motion using their middle finger, keeping their wrist straight and moving 

their lower arm. The experimenter also demonstrated this to participants for full clarity. 

For both practice and test phases, a black fixation cross appeared in the middle of a 

white background for 300ms followed by each image. The images were presented in a pseudo-

random order at the centre of the screen. Each image remained onscreen until the participant 
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had made their swiping decision. The whole task took between five and 10 minutes to complete, 

depending on the participant’s individual speed. 

 

Joystick Approach-Avoidance Task 

The joystick AAT employed the ‘feedback-joystick’ set up, whereby the image becomes 

larger as it is pulled towards the participant and smaller as it is pushed away from the participant 

(Rinck & Becker, 2007). In order to separate out the reaction and MTs (similar to Stark et al., 

[2017]), participants first had to press the button on top of the joystick before making their 

movement. The image would not move unless the correct button had been pressed. To ensure 

consistency, participants were given very specific instructions on-screen, as it has been noted 

that instructions in AATs can change their interpretation (Seibt et al., 2008). As such, 

participants were first instructed to: 

 

 Sit directly in front of the computer and the joystick 

 Try to have their arm freely moving and not resting on the table 

 Only use their dominant hand to control the joystick 

 Only press the joystick button that has been indicated 

 

Participants were then instructed as follows: 

“In every trial you will see a fixation cross followed by one image in the centre of the screen. 

There will be a grey triangle above or below the image indicating the required movement 

direction. When you see the image, press the joystick button and either PUSH the joystick 

AWAY from yourself or PULL the joystick TOWARDS yourself to move the image in the 

direction of the grey triangle.” 
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A practice phase was first executed utilising the four different pleasant and unpleasant 

animal stimuli mentioned above, followed by the test phase. For both phases, a black fixation 

cross was displayed on a white background for 2000ms, followed by the image in the centre of 

the screen. Images were displayed in a randomised order, with each one remaining onscreen 

until the participant had made their decision. The whole task took about 20 minutes. 

 

8.2.2.4 Details of Data Analysis 

8.2.2.4.1 Missing Data 

There were no missing data for any of the tasks. 

 

8.2.2.4.2 Errors 

Errors are defined as reactions that are contrary to expectation/rule. For brevity, the 

errors for the AATs are listed in Table 8.2 and Table 8.3. 
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Table 8.2: Study Six – Errors for the tablet approach-avoidance task 

  Men Women  

Swipe 

Direction 

Image 

Category 

Number of 

Errors 

% of Men 

Total Errors 

Number of 

Errors 

% of Women 

Total Errors 

Approach Movement Female 18 26.09 49 33.33 

Male 22 31.88 50 34.01 

Neutral 21 30.43 30 20.41 

      

Avoid Movement Female 4 5.80 5 3.40 

Male 2 2.90 10 6.80 

Neutral 2 2.90 3 2.04 

 Total 69  147  
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Table 8.3: Study Six – Errors for the joystick approach-avoidance task 

  Men Women  

Swipe 

Direction 

Image 

Category 

Number of 

Errors 

% of Men 

Total Errors 

Number of 

Errors 

% of Women 

Total Errors 

Approach Movement Female     

Male 0  5 20.83 

Neutral 1 33.33 5 20.83 

      

Avoid Movement Female 0  8 33.33 

Male 2 66.66 4 16.66 

Neutral 0  2 8.33 

 Total 3  24  

 

Errors for the IRAP amounted to 1235 (12.37%) across all trials and all participants, 

however due to the IRAP’s methodology, participants had a second chance to respond to and 

correct errors. 

 

8.2.2.4.3 Data Types 

Though it has been thoroughly described in Chapter Four, for clarity the data types 

that were used per hypothesis will be restated here: 

Hypothesis One 

(1) data converted into an AAI (calculated using the median),  
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(2) mean raw compounded scores (in ms), and  

(3) ipsative Z-scores calculated from raw mean scores (in ms). 

Hypothesis Two 

(1) mean raw compounded scores (in ms), and  

(2) ipsative Z-scores calculated from raw mean scores (in ms). 

Hypothesis Three 

(1) data converted into an AAI (calculated using the median),  

(2) data converted into D-Scores (calculated using the mean). 

 

8.2.3 Results  

8.2.3.1 Questionnaire Data 

When looking at the Kinsey Scale for the remaining self-identifying heterosexual 

individuals, 45 were Kinsey 0 (14 men, 31 women), 39 were Kinsey 1 (ten men, 29 women), 

and two were Kinsey 2 (one man and one woman). Further, the Epstein Sexual Orientation 

Inventory (ESOI; Epstein et al., 2012) was used in this study. The ESOI assessed both same- 

and other-sex attraction, with scores ranging from 0 to 13 on each scale. Though traditionally 

these scores are converted into various indices, for the purpose of this study (and to be 

consistent with the scale used by Lippa, 2006), the raw scores were used. These were 

converted into ‘Attraction to men’ and ‘Attraction to women’ scores (see Table 8.4). This 

showed higher scores (closer to 13) for preferred sex in both men and women participants 

(i.e., attraction to women for men, and attraction to men for women).  

These were, in turn, converted into an Attraction Index, subtracting the ‘Attraction to 

women’ scores from the ‘Attraction to men’ scores (i.e., Attraction to men – attraction to 
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women). More positive scores indicated attraction to men, whereas negative scores indicated 

more attraction to women. For men, the mean attraction index score was -2.28 (SD = 1.51) 

and for women, the mean score was 2.50 (SD = 1.39). This shows that, despite not all of the 

sample identifying as exclusively heterosexual (or Kinsey 0), attraction scores and the 

attraction index revealed that the men showed more attraction to women, while the women 

showed more attraction to men. 

 

Table 8.4: Study Six – Mean attraction to men and attraction to women scores 

 Attraction to Men Attraction to Women 

 M (SD) M (SD) 

Men 9.76 (1.23) 12.04 (.93) 

Women 12.31 (.80) 9.81 (1.24) 

 

 

8.2.3.2 Tablet AAT 

Sample size for the tablet PC AAT was 82 participants (24 men, 58 women). All 

outliers (presented per hypothesis in Table 8.5) were winsorized (as described in Chapter 

Four). 
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Table 8.5: Study Six – Outliers per hypothesis for the tablet approach-avoidance task 

Hypothesis Number Tablet Approach-Avoidance Task Joystick Approach-Avoidance Task 

1 137 151 

2 169  156 

3 327 72 

 

8.2.3.2.1 Hypothesis One 

H1: When the variables ‘movement time’ (MT) and ‘reaction time’ (RT) are compounded into 

one variable: 

a. There will be significant compatibility effects, in that men will be faster to approach 

their preferred/avoid their non-preferred, than approaching their non-

preferred/avoiding their preferred.  

b. Women will, however, demonstrate non-category specific responding i.e., their 

responses will be similar towards male and female images. 

 

Hypothesis 1a 

The RM-ANCOVAs for raw scores (F (2, 42) = .124, p = .884, ηp
2 = .006), ipsative 

Z-scores (F (2, 42) = .183, p = .833, ηp
2 = .009), and AAI scores (F (2, 42) = .420, p = .660, 

ηp
2 = .020) all produced non-significant results. Mean scores are presented in Table 7.6 and 

7.7. Descriptively, when looking at the AAI score in Table 8.6, men do show more avoidance 

to male versus female images, however this is only a small effect (d = .23).
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Table 8.6: Study Six – Tablet Task: Men’s mean AAI scores to all image categories 

Image Category M (SD) 

Female -7.80 (57.01) 

Male -17.02 (65.85) 

Neutral -2.35 (58.71) 

Note: Negative scores indicate greater avoidance 

 

Table 8.7: Study Six – Tablet Task: Men’s mean raw and ipsative Z-scores to all image categories 

 Raw Data Ipsative Z Scores 

Image Category Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female 727.98 (156.23) 712.83 (153.50) .08 (.31) -.05 (.31) 

Male 733.80 (156.67) 693.77 (140.06) .14 (.36) -.18 (.29) 

Neutral 719.42 (130.86) 707.67 (143.84) .06 (.27) -.05 (.22) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive scores 

indicate a trial mean slower than the grand mean 

 

 

 

Hypothesis 1b 
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When using AAI scores, there was a significant main effect of Image Category (F (2, 

112) = 6.201, p = .003, ηp
2 = .100). This showed that women demonstrated more approach to 

female images than to male or neutral images (see Table 8.8).  

 

Table 8.8: Study Six – Tablet Task: Women’s mean AAI scores to all image categories 

Image Category M (SD) 

Female 11.52 (57.01) 

Male -10.95 (48.50) 

Neutral -1.94 (42.89) 

Note: Negative scores indicate greater avoidance 

 

When using raw scores, there was a main effect of Direction (F (1, 56) = 8.142, p = 

.006, ηp
2 = .127). This showed that participants avoided images quicker (M = 704.30ms, SE = 

16.75) than they approached them (M = 721.16ms, SE = 15.51). There was also an interaction 

between Direction and Image Category (F (2, 112) = 5.910, p = .004, ηp
2 = .095). Significant 

simple main effect differences were only found for approaching images (F (2, 55) = 16.204, p 

< .001, ηp
2 = .371), whereby women were faster to approach female images compared to male 

images and neutral images (see Table 8.9), echoing the results from using AAI scores.  

The main effect of Direction (F (1, 56) = 7.099, p = .010, ηp
2 = .113) and the Direction 

x Image Category interaction (with Greenhouse-Geisser correction) (F (1.886, 100.832) = 

1.897, p = .011, ηp
2 = .080) remained significant when using ipsative Z-scores. 
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Table 8.9: Study Six – Tablet Task: Women’s mean raw and ipsative Z-scores to all image categories 

 Raw Data Ipsative Z Scores 

Image Category Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female 702.94 (118.69) 699.17 (132.24) -.09 (.28) -.09 (.29) 

Male 738.14 (132.23) 708.48 (135.80) .16 (.28) -.04 (.27) 

Neutral 722.38 (110.75) 705.25 (119.68) .10 (.28) -.05 (.21) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive scores 

indicate a trial mean slower than the grand mean 

 

8.2.3.2.2 Hypothesis Two 

 

H2: When looking at ‘reaction time’ (RT) only: 

a. men’s RTs will be significantly slower for preferred sex images, compared with non-

preferred sex images (e.g., Pohl et al., 2015).  

b. Women will demonstrate non-category specific responding i.e., their responses will be 

similar towards male and female images (e.g., Dawson et al., 2012). 

Hypothesis 2a 

The RM-ANCOVA using raw scores (F (2, 42) = 2.390, p = .104, ηp
2 = .102) and 

ipsative Z-scores (F (2, 42) = 1.196, p = .312, ηp
2 = .054) produced non-significant effects, 

contrary to predictions. Means and SDs are presented in Table 8.10.  
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Table 8.10: Study Six – Tablet Task: Men’s mean RTs using raw data (in ms) and converted into 

ipsative Z-scores to all image categories 

 Raw Data Ipsative Z Scores 

Image Category Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female 561.45 (117.63) 520.33 (117.89) .14 (.26) -.14 (.27) 

Male 555.95 (123.22) 510.70 (104.81) .13 (.27) -.22 (.26) 

Neutral 552.89 (96.45) 533.20 (101.99) .12 (.21) -.03 (.17) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive scores 

indicate a trial mean slower than the grand mean 

 

Hypothesis 2b 

8.2.3.2.3 Hypothesis Three 

H3: When looking at MT, there will non-significant differences for both men and women as 

seen in prior research (e.g., Rotteveel and Phaf, 2004; Stark et al., 2017), thus there will be 

no differences between approaching and avoiding preferred and non-preferred stimuli. 

 

Men & Women 

When using AAI scores, for both men (F (2, 42) = .372, p = .692, ηp
2 = .017) and 

women (F (2, 112) = .029, p = .971, ηp
2 = .001), the RM-ANCOVAs were non-significant. 

Non-significant results were also found for men (F (2, 42) = .133, p = .875, ηp
2 = .006) and 
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women (F (2, 112) = .689, p = .504, ηp
2 = .012) when using D-scores. Mean scores are 

presented in Table 8.12 and Table 8.13 for men and women, respectively. 

 

Table 8.12: Study Six – Tablet Task: Men’s mean AAI scores and D Scores for all image categories 

 AAI (Raw Data) D Score 

Image Category M (SD) M (SD) 

Female 8.54 (34.46) -.01 (.45) 

Male 7.37 (22.48) -.15 (.51) 

Neutral 2.72 (25.87) -.12 (.37) 

Note: Negative scores indicate greater avoidance 

 

 

Table 8.13: Study Six – Tablet Task: Women’s mean AAI scores and D Scores for all image categories 

 AAI (Raw Data) D Score 

Image Category M (SD) M (SD) 

Female 17.15 (30.68) .14 (.50) 

Male 14.05 (35.13) .02 (.53) 

Neutral 11.45 (30.59) .04 (.40) 

Note: Negative scores indicate greater avoidance 
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8.2.3.3 Joystick AAT 

The programming and preliminary data from the joystick task was checked prior to 

the study commencement. However, at the point of data extraction, it became clear that an 

error was found. As a result, the ‘approaching female images’ responses were not recorded 

for any participants. All other responses (i.e., approaching male and neutral, and avoiding all 

three image categories) were recorded successfully. Unfortunately, also at the point of data 

extraction, the UK was in lockdown because of the COVID-19 pandemic meaning that any 

further data collection was not possible. Thus, the analysis was modified to be consistent with 

Hofmann et al. (2009), which compared a neutral category to a target category. They 

predicted faster approach responses to the target category compared to the neutral category 

(which was substantiated). In the case of the present study, it would be predicted that (for 

men) there would be more approach to neutral compared to male images, and for women, 

there would be non-category specificity.  

Analysis was also only done on the avoidance responses (to allow for the inclusion of 

female images), whereby men were expected to demonstrate quicker avoidance to male 

images compared to female images. Conversely, women would be expected to demonstrate 

non-category specificity. A between-subjects analysis was also completed comparing the 

reactions to male and neutral images between men and women. The prediction was that men 

would show more avoidance to male images compared to women, whereas no significant 

difference would be found for the neutral images. 

 In order to use the full sample (due to the missing female approach data), and because 

no predictions were made regarding how swipe direction may affect RTs, the mean approach 

and avoidance responses were taken for each image category (female, male, neutral).  
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Sample size for the joystick AAT was 71 participants (21 men, 50 women). All 

outliers (presented per hypothesis in Table 8.14) were winsorized (as described in Chapter 

Four). 

 

Table 8.14: Study Six – Outliers per hypothesis for the joystick approach-avoidance task 

Hypothesis Number Joystick Approach-Avoidance Task 

1 151 

2 156 

3 72 

 

 

8.2.3.3.1 Hypothesis One 

a. Men will demonstrate more approach to neutral compared to male images, and should 

be quicker to avoid male images compared to female or neutral images 

b. Women will demonstrate non-category specificity for both approaching and avoiding 

images 

c. When conducting between-subjects’ analysis, men will show more avoidance to male 

images compared to women, but there will be no difference between men and women 

for neutral stimuli 
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Hypothesis 1a 

Table 8.15: Study Six – Joystick Task: Men’s compounded scores using AAI scores for male and 

neutral images 

Image Category M (SD) 

Male -2.78 (56.48) 

Neutral -12.61 (73.14) 

Note: Negative scores indicate greater avoidance 

 

When using AAI scores, there was no main effect of Image Category (F (1, 18) = .160, 

p = .694, ηp
2 = .009). The data in Table 8.15 demonstrates that men do not show more approach 

to neutral versus male images. Two RM-ANCOVAs were conducted on just the avoidance 

data. The RM-ANCOVAs using the raw data (F (2, 36) = .384, p = .684, ηp
2 = .021) and ipsative 

Z-scores (F (2, 36) = .023, p = .978, ηp
2 = .001) were non-significant (see Table 8.16 for means 

and SDs). 
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Table 8.16:Study Six – Joystick Task: Men’s compounded scores using raw and ipsative Z-scores for 

all image categories 

 Raw Data Ipsative Z Scores 

Image Category Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female  890.02 (264.55)  .04 (.19) 

Male 890.37 (270.22) 876.99 (246.56) .04 (.26) -.03 (.24) 

Neutral 879.86 (236.72) 856.67 (197.08) .04 (.20) -.08 (.27) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive scores 

indicate a trial mean slower than the grand mean 

 

Hypothesis 1b 

Table 8.17: Study Six – Joystick Task: Women’s compounded scores using AAI scores for male and 

neutral images 

Image Category M (SD) 

Male -8.34 (71.94) 

Neutral 11.47 (55.37) 

Note: Negative scores indicate greater avoidance 
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When using AAI scores (see Table 8.17), there was no main effect of Image Category 

for women (F (1, 48) = .625, p = .433, ηp
2 = .013), in line with predictions of non-category 

specificity. Two further RM-ANCOVAs were conducted only on the avoidance data. However, 

this again was non-significant for both raw data (F (2, 96) = .078, p = .925, ηp
2 = .002) and 

ipsative Z-scores (F (2, 96) = .155, p = .856, ηp
2 = .003) (see Table 8.18 for means and SDs). 

 

 

Table 8.18: Study Six – Joystick Task: Women’s compounded scores using raw and ipsative Z-scores 

for all image categories 

 Raw Data Ipsative Z Scores 

Image Category Approach Avoid Approach Avoid 

 M (SD) M (SD) M (SD) M (SD) 

Female  931.71 (184.27)  .01 (.22) 

Male 944.48 (218.63) 919.72 (176.79) -.01 (.29) -.05 (.20) 

Neutral 933.98 (182.71) 936.21 (173.96) -.02 (.22) .06 (.21) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive scores 

indicate a trial mean slower than the grand mean 

 

Hypothesis 1c 

For the between-subjects analysis, there was no significant main effect of Image 

Category (F (2, 134) = 2.819, p = .063, ηp
2 = .040), nor an interaction between Image 

Category and Participant Sex (F (2, 134) = .298, p = .743, ηp
2 = .004). 
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8.2.3.3.2 Hypothesis Two 

 H2: When looking at ‘reaction time’ (RT) only: 

a. Men’s RTs will be significantly slower for preferred sex images, compared with non-

preferred sex images (e.g., Pohl et al., 2015).  

b. Women will demonstrate non-category specific responding, in that, their responses 

will be similar towards male and female images (e.g., Dawson et al., 2012). 

 

Hypothesis 2a & 2b 

Contrary to predictions, there was no main effect of Image Category for men using 

either raw (F (2, 36) = .114, p = .892, ηp
2  = .006) nor ipsative Z-scores (F (2, 36) = .208, p = 

.813, ηp
2  = .011). This was echoed for women, whereby the main effect of Image Category 

was non-significant for raw data (F (2, 96) = .077, p = .926, ηp
2 = .002) and ipsative Z-scores 

(F (2, 96) = .521. p = .596, ηp
2  = .011). Means and SDs are presented in Table 8.19. 
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Table 8.19: Study Six – Joystick Task: Men’s and Women’s RTs to all image categories 

 Men Women 

 Raw Data Ipsative Z Scores Raw Data Ipsative Z Scores 

Image Category M (SD) M (SD) M (SD) M (SD) 

Female 727.08 (169.05) -.02 (.19) 709.55 (127.95) -.05 (.22) 

Male 727.53 (158.77) .00 (.15) 715.98 (140.44) -.03 (.14) 

Neutral 723.23 (142.15) .02 (.17) 723.42 (135.55) .05 (.11) 

Note: For ipsative Z-scores, more negative scores indicate a trial mean quicker than the grand mean, whereas more positive scores indicate a trial mean slower than the grand mean 
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8.2.3.3.3 Hypothesis Three 

H3: When looking at MT, there will non-significant differences for both men and women as 

seen in prior research (e.g., Rotteveel and Phaf, 2004; Stark et al., 2017), thus there will be 

no differences between approaching and avoiding preferred and non-preferred stimuli. 

 

Men & Women 

There was no significant effect of Image Category for men using AAI scores (F (1, 

18) = .595, p = .450, ηp
2  = .032), nor D-scores (F (1, 18) = .070, p = .794, ηp

2 = .004). This 

was the same for women, with non-significant effects of the crucial main effect of Image 

Category for both AAI scores (F (1, 48) = .244, p = .624, ηp
2 = .005) and D-scores (F (1, 48) 

= .077, p = .782, ηp
2 = .002). Means and SDs are presented in Table 7.25.
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Table 8.20: Study Six – Joystick Task: Men and women’s MTs using AAI and D-Scores 

 

 

 

 

8.2.3.4 Ratings Task 

The sample size for the ratings task was 75 (23 men and 52 women). Men and 

women’s mean ratings to male and female images are presented in Table 8.21. Paired 

samples t-tests showed that these mean ratings were significantly different between male and 

female images for men (t (22) = 11.897, p < .001) and women (t (51) = -5.463, p <.001). 

However, though men’s ratings did differ significantly between image sex, when looking at 

the absolute values, the mean values are not clustered around either end of the scale for either 

preferred or non-preferred images.  

 Men Women 

 AAI (Raw Data) D Score AAI (Raw 

Data) 

D Score 

Image Category M (SD) M (SD) M (SD) M (SD) 

Male 12.21 (49.26) .22 (.40) 15.17 (49.05) .11 (.55) 

Neutral 3.49 (29.14) .12 (.33) 12.17 (37.73) .12 (.46) 

Note: Negative scores indicate greater avoidance 
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Table 8.21 Study Six: Participants’ mean attractiveness ratings to male and female images 

 Women Men 

 M SD Range M SD Range 

Female Images .16 3.90 -9.82 – 

8.18 

5.91 1.80 2.09 – 

8.55 

Male Images 3.02 2.54 -3.73 – 

8.27 

-4.39 4.68 -10.00 

– 2.64 

 

Mean ratings were assessed for each image separately for men and women to 

establish the highest and lowest rated image (presented in Table 7.2), and then paired samples 

t-tests were conducted to see if ratings between these two images differed. The t-test for 

women between the highest and lowest rated female images (t (51) = 8.129, p <.001) and 

male images (t (51) = 15.557, p <.001) were both significant. The t-test for men between the 

highest and lowest rated female images (t (22) = 5.959, p = <.001) and male images (t (22) = 

-5.221, p <.001) was also significant.  
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Table 8.22 Study Six: Participants’ mean attractiveness ratings to the highest and lowest rated male 

and female images 

  Women Men 

  M (SD) M (SD) 

Highest Rated Female Images 2.04 (4.83) 7.39 (1.95) 

Male Images 6.46 (3.53) -2.17 (6.26) 

Lowest Rated Female Images -2.92 (4.22) 2.61 (3.10) 

Male Images -4.92 (4.33) -7.91 (3.33) 

 

As such, the experimental data were reanalysed using the highest and lowest rated images for 

men and women separately. This was done for the compounded score, MT, and RT using the 

raw data (in ms) for all three variables.  

 

8.2.3.4.1 Tablet Data Reanalysis 

All t-tests, for both men and women, were non-significant (p >.05), apart from one 

result. This was for the variable MT for women when they were approaching male images (t 

(57) = 2.274, p = .027). This was significant because women were much quicker to approach 

the lowest rated male image (M = 174.16ms, SD = 72.10) compared to the highest rated male 

image (M = 211.17ms, SD = 124.44). 
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8.2.3.4.2 Joystick Data Reanalysis 

As some of the joystick data was missing (female approach data), the reanalysis that 

was performed for the tablet data was not possible for the joystick data. As per original 

analysis, only the avoidance data was used. All t-tests comparing the highest and lowest rated 

images for each variable was non-significant (all ps > .110) 

 

8.2.3.5 IRAP 

One aspect of the IRAP is the stringent accuracy criteria needed to pass onto the test 

trials. Participants must reach an ≥ 80% pass rate on each practice trial to qualify taking part 

in the test trials. This pass rate is a combination of both speed (reactions <2000ms) and 

accuracy (>80%). Though these strict criteria are obviously advantageous as they filter out 

any noise ensuring data are accurate, they can also be a disadvantage as many participants 

may not make it to the test stage. Indeed, of the 101 participants that completed the IRAP, 

only 66 (65.35%) had complete data sets, and only 47 of these were heterosexual participants 

(seven males, 40 females). The studies that this IRAP was based on (Rönspies et al., 2015; 

Timmins et al., 2016) had 122 (87 hetero- and 35 gay) and 32 (16 hetero- and 16 gay) 

participants, respectively. Thus, this sample is greatly diminished compared to these studies. 

Unfortunately, whether the IRAP is completed cannot be assessed until after the IRAP has 

been completed. 

 

8.2.3.5.1 Hypothesis Testing 

Consistent with the existing literature on sexual interest and its indirect measurement, 

it would be predicted that men will show a bias to women, but women will demonstrate non-

category specific responding. As with both Rönspies et al. (2015) and Timmins et al. (2016), 
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and other IRAP studies, response latency data were transformed into D-IRAP scores. The D-

IRAP algorithm is based on a similar index used in the IAT (Greenwald et al., 2003) (see 

Figure 8.2).  
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Step 

1 Use only test-block data 

2 Eliminate latencies above 10,000 ms from the dataset 

3 Remove all data for a participant if 10% of the test-block response latencies are 

less than 300 ms 

4 Calculate 12 standard deviations for the four trial-types: four for the response-

latencies from test-blocks 1 and 2, four from the latencies from test-blocks 3 and 

4, and a further four from test-blocks 5 and 6 

5 Calculate 24 mean latencies for the four trial types in each test-block 

6 Calculate difference scores for each of the four trial types, for each pair of test 

blocks, by subtracting the mean latency of the consistent test-block from the 

mean latency of the corresponding inconsistent test block 

7 Divide each difference score by its corresponding standard deviation from step 4, 

yielding 12 D-IRAP scores; one score for each trial-type for each pair of test 

blocks 

8 Calculate the four overall trial-type D-IRAP scores by averaging the three scores 

for each trial-type across the three pairs of test blocks 

9 Calculate an overall relative D-IRAP score by averaging all 12 trial-type D-

IRAP scores from step 8 

Figure 8.2: D-IRAP scoring algorithm reproduced from Dawson, Barnes-Holmes, Gresswell, Hart, & 

Gore (2009) (reproduced with permission) 
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In this study, the IRAP blocks were not necessarily ‘consistent’ and ‘inconsistent’, as 

both men and women were used in this study. Thus, the ‘men sexually attractive’ trials were 

subtracted from the ‘women sexually attractive’ trials. Resulting positive scores indicated a 

bias for men on the overall D-IRAP score and negative scores indicated a bias for women 

(similar to Rönspies et al., 2015). Larger scores also indicated that there was more of a 

difference between responses to men and women categories. Results for the overall D-IRAP 

score are presented in Figure 8.3. Though this shows more negative scores (i.e., a bias for 

women) for men, this was not significantly different from women (t (45) = -1.140, p = .260). 

Cohen’s d scores were also calculated due to the power issue from the lack of male 

participants. This showed that there was a medium effect size (d = 0.46). 
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Figure 8.3: Study Six – Results for overall D-IRAP score 
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Mean scores for each individual trial type are presented in Figure 8.4. To compare the 

‘man’ and ‘woman’ trial types between men and women participants, the methodology from 

Timmins et al. (2016) was employed. They stated that, on the female trial-type scores, a 

positive score indicates an attraction bias and a negative score indicates an aversion bias. 

Conversely, on the male trial-type scores, a negative score indicates an attraction bias and a 

positive score an aversion bias. They multiplied the male trial-type scores by -1 in order to 

show that positive scores were attraction biases and negative scores avoidance biases. 

However, in the present study, a negative score is consistent with an attraction bias to 

women, whereas a positive score is an attraction bias to men. Following Timmins et al. 

(2016), the two ‘woman trial type’ scores were averaged together, as were the two ‘man trial 

type’ scores. Also consistent with Timmins et al., (2016), the resulting woman trial type 
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Figure 8.4: Study Six – Results for individual trial D-IRAP scores 
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average score was multiplied by -1 so that positive scores indicated an attraction bias, and 

negative scores indicated an aversion bias.  

A mixed RM-ANCOVA was conducted separately for men and women with one 

between-subjects factor (Target Sex: Male vs. Female). However, this was non-significant for 

both men (F (1, 5) = .020, p = .894, ηp
2 = .004) and women (F (1, 38) = .279, p = .600, ηp

2 = 

.007). However, because of the small sample sizes, particularly for men, these results must be 

interpreted with caution. As such, Cohen’s d scores were computed. When comparing men’s 

results to male compared with female images, there was a medium-large effect (d = .74). 

Similarly, when comparing men and women’s responses to only male image there was again 

a medium-large effect (d = .70). However, when comparing men and women’s responses to 

only female images, the effect size was small (d = .16), which is in line with non-category 

specific responding from women. Mean scores for the averaged Attraction to Men and 

Attraction to Women trial types are presented in Figure 8.5. 
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8.2.3.6 Group Membership (Predictive Validity) 

8.2.3.6.1 Tablet 

ROC analysis was performed with men as the target population. The details for this 

analysis are described in Chapter Four. This was performed separately for each variable 

(compounded score, MT, and RT). The difference scores used to perform ROC analysis are 

displayed in Table 8.23.
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Figure 8.5: Study Six – Mean scores for attraction to men and attraction to women 

trial types on the IRAP  
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Table 8.23: Study Six – Difference scores used to compute ROC analyis 

 

 Data for the ROC analysis are presented in Table 8.24. These range from no-better-

than-chance to poor. 

Table 8.24: Study Six - ROC Analysis for all variables 

    95% Confidence Interval 

Variable AUC SE p Lower Bound Upper Bound 

 Compounded 

Score 

.45 .07 .45 .31 .59 

MT .51 .07 .92 .37 .64 

RT .66 .07 .03 .53 .79 

 

 

 

 Men Women  

Variable M (SD) M (SD) D score 

Compound 14.21 (44.60) 22.47 (42.47) .19 

MT 5.78 (30.48) 3.09 (27.32) .09 

RT 10.33 (36.73) -9.91 (29.82) .61 

Note: Larger/more positive values should indicate men (if results are as expected) 
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8.2.3.6.1 Joystick 

Joystick data could not be analysed via ROC analysis in the same way the tablet data 

was due to the missing approach data for female images. Instead, a difference score was 

calculated on the avoidance data for each variable (MT, RT, Compounding) for each data 

type (raw scores [for MT, RT, and compounding] and ipsative Z-scores [for RT and 

compounding]). This difference score subtracted the mean avoidance score of the male 

images from the mean avoidance score of the female images (i.e., avoid female images – 

avoid male images). It was thought that, as it should be more difficult for men (the target 

population for the ROC analysis) to avoid female images compared to male images, this 

would lead to larger scores for avoiding female images. Thus, the difference scores for men 

should be larger than those for women, meaning that a larger score on the ROC analysis 

should indicate men.  

Results for all three variables are presented in Table 8.25. Generally, AUCs were no-

better-than-chance. The AUC for the variable MT was <.50, suggesting a reverse effect. As 

stated above, it should be more difficult for men to avoid female images (thus scores to 

avoiding female images should be larger than avoiding male images), and it should be easier 

for women to avoid female images (thus avoiding scores for female images should be smaller 

than avoiding scores for male images). However, in the present study, men were faster at 

avoiding female images (M = 162.57ms, SD = 178.93) compared to male images (M = 

168.51ms, SD = 185.32), and women were faster at avoiding male images (M = 212.89ms, SD 

= 139.41) compared to female images (M = 221.67ms, SD = 140.14). This explains why the 

ROC analysis showed a reverse result. 
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Table 8.25: Study Six – ROC Analysis results for joystick approach-avoidance task 

     95% Confidence Interval 

Variable Data Type 
AUC SE p 

Lower 

Bound 

Upper 

Bound 

Compounded 

Score 

Raw scores .518 .076 .811 .369 .667 

Ipsative Z-

score 

.531 .077 .678 .381 .681 

RT Raw scores .508 .077 .920 .358 .658 

Ipsative Z-

score 

.492 .073 .920 .349 .636 

MT AAI .384 .075 .124 .237 .531 

 

8.2.3.6.2 IRAP 

ROC analysis was performed on the ‘Attraction to Men’, ‘Attraction to Women’, and 

‘Overall’ D-IRAP scores. These results are presented in Table 8.26. As can be seen, AUCs 

are generally ‘poor’ (Tape, 1999) or of a ‘medium’ effect (Rice & Harris, 2005). 
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Table 8.26: Study Six – ROC Analysis results for IRAP 

 

8.2.3.1 Convergent Validity 

Convergent validity was assessed by Pearson’s r correlations. Difference scores, 

whereby responses to male stimuli were subtracted from responses to female stimuli (i.e., 

female stimuli – male stimuli) were used to assess this. For the tablet data, AAI scores were 

used for variables MT and compounding, and for the variable RT, mean RTs were used. For 

the joystick data, only avoidance scores were available for both male and female data, thus 

difference scores were conducting using only these avoidance scores for raw data (i.e., raw 

MT scores, raw compounding scores, and raw RT scores).  

It would be expected that the joystick and tablet measures would correlate (e.g., tablet 

MT and joystick MT), however this was not the case for men nor women. In fact, there were 

very few correlations between any of the measures in the present study. There were 

significant positive correlations between tablet MT and tablet compounded score (for both 

men and women), as well as joystick compounded score and joystick MT and RT (for both 

men and women). However, this effect is likely because compounded score is made up of 

both MT and RT. 

    95% Confidence Interval 

 AUC SE p Lower Bound Upper Bound 

Attraction to Men .661 .083 .179 .498 .823 

Attraction to 

Women 

.568 .140 .570 .293 .843 

Overall D-IRAP .632 .119 .269 .400 .865 
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For men, there were further positive correlations between joystick MT and tablet 

compound, as well as a positive correlation between joystick MT and RT for men. For the 

former correlation, it was found that as tablet compounded score increased (i.e., showing a 

greater preference for women over men), joystick MT scores also increased (i.e., showing a 

greater preference for women over men).  Similarly, for the latter correlation between 

joystick MT and RT, as RT scores became more positive (indicating a preference to women) 

so did MT scores (again, indicating a preference to women).  

For women, again there was a negative correlation between Attraction Index and tablet 

compounded score. As Attraction Index scores became more positive (indicating an attraction 

to men), tablet compounded scores became more negative (indicating an attraction to men). 

There was another negative correlation for women between tablet MT and RT difference 

scores. As MT scores became more positive (indicating a preference for female images), RT 

scores became more negative, indicating a preference for male images.  
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Table 8.27: Study Six – Convergent validity using Pearson’s r correlations for men 

 

 

 

    Tablet Joystick 

  Attraction 

Index 

IRAP MT RT Compound MT RT Compound 

 Attraction 

Index 

        

 IRAP -.281        

Tablet MT -.008 -.283       

RT .028 -.320 .199      

Compound -.065 -.092 .532** 

(.007) 

.160     

Joystick MT -.292 .388 .252 -

.160 

.525* 

(.015) 

   

RT -.005 .563 .271 -

.075 

.121 .433* 

(.050) 

  

Compound -.084 .450 .191 -

.121 

.201 .645** 

(.002) 

.879** 

(<.001) 

 

Note: * p ≤ .05, ** p ≤ .002 
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Table 8.28: Study Six – Convergent validity using Pearson’s r correlations for women 

    Tablet Joystick 

  Attraction 

Index 

IRAP MT RT Compound MT RT Compound 

 Attraction 

Index 

        

 IRAP .104        

Tablet MT .035 -.132       

RT .057 -.032 -

.356** 

(.01) 

     

Compound -.279* 

(0.05) 

-.169 .301* 

(.05) 

-

.156 

    

Joystick MT <.001 -.050 .152 .033 .188    

RT .125 .207 -.083 -

.025 

-.070 .166   

Compound .097 .196 .097 -

.060 

.026 .743** 

(.01) 

.737** 

.01 

 

Note: * p ≤ .05, ** p ≤ .001 
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8.2.3.2 Meta-Analysis 

Since the different studies in this thesis investigated the same task with only minor 

changes between them, a meta-analysis was conducted using the MAJOR module in Jamovi. 

The aim of this meta-analysis was to establish whether there was an overall effect when all 

studies were combined, especially given the notably small number of men in each study. A 

separate meta-analysis was conducted for each variable (compounded score, MT, and RT). 

Each analysis used the standardised mean difference (Cohen’s d scores) and the standard 

error to determine variance. Cohen’s d was calculated as (where MMale is the group mean of 

male images and MFemale is the group mean of female images): 

𝑑 =
𝑀 −  𝑀

𝑃𝑜𝑜𝑙𝑒𝑑 𝑆𝐷
 

A d score of 0.2 is considered to be a ‘small’ effect size, 0.5 a ‘medium’ effect size, 

and 0.8 a ‘large’ effect size (Rice & Harris, 2005). The d score reflected the difference in 

scores for male and female images in men only. Men were the only sample used as it is 

known that women demonstrate non-category specificity, meaning that their results are not 

always ‘as expected’. However, heterosexual men are typically category specific.  The data 

that was used to compute the d scores varied between variables. For MT and compounded 

scores, the AAI was used (as this is the standard score for approach-avoidance data), whereas 

for RT, mean scores (averaged between the approach and avoidance data) were used.  

Further, the meta-analyses were run using random-effects models, as this is the recommended 

method (Field & Gillett, 2010). There was one categorical moderator (‘Task Instruction’). 

Table 8.29 demonstrates the results of the meta-analysis for all three variables. As can 

be seen, the overall aggregated effect was ‘medium’ effect size when including all studies for 

MT and RT, however a ‘small’ effect size for compounded score. This medium effect size for 

MT suggests that results were in the expected direction (female images were approached 
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faster than male images), however for RT it suggests that RTs to male images were longer 

than to female images, contrary to predictions. It was hoped by pooling the effect sizes, the 

issue of power may be slightly negated, however none of the aggregated results reached 

significance. ‘Task instruction’ also had a larger impact on RTs compared to MT and 

compounded scores.   

 

Table 8.29: Study Six – Effect sizes and significance results for meta-analysis of tablet approach-

avoidance studies 

 Comparison d SE 95% CI p 

MT Overall aggregated 

effect 

0.453 2.14 [-3.746, 4.653] .84 

Task Instruction -0.317 2.38 [-4.974, 4.340] .90 

Compounded Score Overall aggregated 

effect 

0.196 3.52 [-6.694, 7.086] .96 

Task Instruction -0.001 3.80 [-7.456, 7.453] 1.00 

RT Overall aggregated 

effect 

0.526 3.28 [-5.898, 6.951] .88 

Task Instruction -0.403 3.54 [-7.337, 6.531] .92 
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8.2.4 Discussion 

This study aimed to clarify why the prior four studies did not work as expected. It was 

suggested that the results (or lack thereof) had occurred either because the specific equipment 

(i.e., tablet PC) being used was not appropriate for measuring sexual interest, or the AAT 

itself is not apt for measuring sexual interest. To test this, the tablet AAT was compared to a 

more traditional feedback-joystick task, as well as another measure of sexual interest (the 

IRAP).  

When looking at the approach-avoidance data, there were three variables of interest: 

compounded score, RT, and MT. The results for the tablet and joystick AATs will be 

discussed separately below. 

 

8.2.4.1 Tablet AAT 

For the compounded score, it was predicted that there would be significant 

compatibility effects in men (i.e., faster responses for approaching female images and 

avoiding male images compared to the reverse), and non-significant effects in women due to 

non-category specific responding. Results showed that neither predictions were supported. 

There were non-significant differences for men across all data types, whereas, for women, 

there were significant effects (i.e., more approach to female images versus male and neutral 

images). This was not expected from the a priori hypotheses. However, was also not wholly 

unexpected based on the prior results in this thesis. 

For the RT variable, it was predicted that men would have significantly slower RTs 

for preferred (female) images compared to non-preferred (male) images, whereas women 

would demonstrate non-category specific responding and associated equivocal reactions. 

These hypotheses were based on viewing time research (e.g., Pohl et al., 2015). Again, 
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neither predictions were supported. For men, all results were non-significant. This is 

surprising given that, as previous literature denotes, men should demonstrate longer RTs for 

their preferred sex compared to non-preferred sex. However, similar to the compounded score 

results, this is not unexpected when considering the prior studies in this thesis. Neither of the 

four prior studies found expected results for this variable, even though it is noted that a great 

deal of research on RT has preceded this thesis. Rotteveel and Phaf (2004) even stated that 

RT is more indicative of stimulus evaluation compared to MT in MAAB studies. This point 

will be explored in the following Discussion chapter (Chapter Nine). For women, there were 

some significant effects, which is again against predictions. Most pertinently, RTs were 

slower to male than female images. This could be indicative of preferential viewing, as it is in 

line with prior research showing that RTs are slower for preferred, compared to non-

preferred, sex images.  

For the variable MT, it was predicted that all differences would be non-significant in 

line with previous research. Most approach-avoidance research only looks at the response to 

the stimulus, which is an amalgamation of the RT and MT. However, both Rotteveel and 

Phaf (2004) and Stark et al. (2017) found non-significant differences for the variable MT 

when this was separated from the variable RT. Stark et al. (2017) thus suggested that all 

future approach-avoidance research should endeavour to separate these variables in order to 

disentangle approach-avoidance effects. This hypothesis was supported in that results were 

non-significant. However, supporting this prediction with non-significant differences may not 

be an actual observable effect as the prior two hypotheses were also non-significant..  
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8.2.4.2 Joystick AAT 

For the joystick data, there was one substantial issue: namely, the lack of approach 

data for the female images. Therefore, the analysis was adapted and carried out in a similar 

manner to Hofmann et al. (2009), which involved comparing male and neutral images. 

Moreover, the avoidance data was analysed (as there was avoidance data for all three 

categories), where men were predicted to demonstrate more avoidance to male images 

compared to female images. Conversely, women were expected to demonstrate non-category 

specificity. The results for all three variables, for men and for women, were non-significant. 

This could be number of reasons for this. Firstly, the omission of the female approach data 

may have had an impact on the results. MAAB rely on both approach and avoidance in order 

to work as intended. Thus, if one part is missing, it could have detrimental effects on the 

overall findings. However, Glasgow (2017) stated that avoidance may be more pertinent in 

sexual interest research, with sexual aversion being a key cognitive process underlying sexual 

behaviour. Further, even though the approach data was missing, the avoidance data could be 

(and was) explored. In approach-avoidance studies, it is predicted that participants will avoid 

non-preferred/disliked stimuli faster than preferred/liked stimuli (Reichardt, 2018b). 

However, the men in the present study were slightly (but not significantly) faster at avoiding 

male images when using the compounded score (see Table 8.16) and showed more approach 

to male images compared to neutral images when using MTs (see Table 7.25). Thus, it is 

unlikely that having the approach data would have changed the results dramatically given the 

pattern of results that were observed. However, it is a possibility that needs to be accounted 

for in future research.  

Secondly, the set-up of the task may have influenced responses. As noted by Stark et 

al. (2017), many approach-avoidance studies do not separate MT and RT reactions from each 

other. They suggested that this is imperative to do as, generally, their effects differ. In order 
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to separate these two variables in the present study, participants first had to press a button on 

the top of the joystick before they made the approach or avoidance movement. The image 

would not move until the button had been pressed. This ensured that data was captured for 

both the RT (button press) and MT (movement of the joystick). However, this could have 

introduced unnecessary variance as the task became more cognitively demanding than just 

moving the joystick. It was also noted that some participants would forget the button press in 

the first instance leading RTs to be longer than expected. Also, some participants mentioned, 

after finishing the study, that they tried to push the button and move the joystick 

simultaneously (this was evident in the data). This was done, presumably, to complete the 

task quicker, as it was quite lengthy. Instructions were given to participants to ensure that 

they pushed the button and then moved the joystick. However, this in itself may have 

increased cognitive demand (due to keeping the instruction in mind throughout the task) or 

the instruction may have simply been ignored.  

Finally, the reason why the joystick AAT did not produce the expected results may be 

because it is not appropriate for measuring sexual interest. This is one of the potential 

outcomes listed at the beginning of this chapter. The literature on using AATs with sexual 

interest has grown slightly since the inception of this thesis. However, it has not always found 

supportive results. For instance, Weidacker et al. (2018) investigated the sexual interest for 

children and adults using the feedback-joystick methodology. They used both paedophilic 

participants and non-paedophilic controls (both heterosexual and gay) and found that 

paedophiles (primarily attracted to female children) showed more approach responses to 

images of female children compared with images of male children. Similarly, there were 

marginally more approach responses to images of male children for paedophiles primarily 

attracted to boys. Also, heterosexual controls expressed 'marginally larger' approach-

avoidance scores (i.e., stronger approach biases) for images of women compared with images 
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of men. However, they did not find supporting results for the gay male controls and stated 

that the evidence was 'inconclusive' for the heterosexual male controls as the abovementioned 

results for this group did not survive Bonferroni correction.  

Another study by Turner et al. (2019) used an AAT to examine biases towards sexual 

and neutral stimuli. This study used only heterosexual men and images of adult and child 

males and females from the Not-Real People set. Turner et al. (2019) found that participants 

showed a stronger approach bias towards neutral images, compared with images of male 

children. No other significant effects were found. Moreover, when using an approach-

avoidance index (relative strength of approach compared to avoidance, referred to as AAI 

score in this thesis), participants demonstrated an avoidance bias to all images (including 

their preferred – women) apart from neutral images. As can be seen, there is little evidence 

for the use of AATs for diagnostic sexual interest purposes. 

 

8.2.4.3 Attractiveness Ratings 

8.2.4.3.1 Tablet AAT Data 

Alongside the approach-avoidance responses, the images used were also rated for 

their attractiveness. Participants rated the images on a scale of -10 (most unattractive) to 10 

(most attractive). Mean attractiveness ratings for men and women are presented in Table 8.30. 
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Table 8.30: Study Six – Mean attractiveness ratings to male and female images for men and women 

Participant Sex Image Sex Mean Attractiveness Rating Range 

Men Male -4.39 -10 – 2.64 

Female 5.91 2.09 – 8.55 

Women Male 3.02 -3.71 – 8.27 

Female .16 -9.82 – 8.18 

 

Preferred sex images were rated more highly than non-preferred sex images for both 

men and women, but none of the mean ratings were near either end of the scale. From these 

ratings, the highest rate and lowest rated image for both male and female images were used to 

reanalyse the tablet data. Attractiveness had no significant effect on any of the variables. This 

was particularly surprising for the variable RT, as previous work (i.e., Lippa et al., 2010) had 

found an impact of attractiveness on RTs. However, the results from Study Six were in line 

with the results found in Study Five of this thesis. 

 

8.2.4.3.2 Joystick AAT Data 

The joystick data was also reanalysed. For men, all reanalyses resulted in non-

significant effects, with Attractiveness Group not having a demonstrable impact on 

participants’ reactions. There were, however, some significant results for women. Women’s 

RTs to unattractive male images were longer than to unattractive female images. Although 

there were non-significant differences between the attractive and unattractive images for both 

male and female images, this finding could demonstrate preferential viewing. That is, while 

the results were only significant for the unattractive images, it was still the preferred sex 
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(male) images that produced the longer reactions. However, there were non-significant 

differences for the attractive images. This could suggest an impact of attraction. For women, 

the non-category specificity may occur for attractive images, in that, these images are seen as 

‘attractive’ regardless of sex. Conversely, for unattractive images, more time may be needed 

to process and deliberate on the appropriate response, thus leading to longer reactions. 

Further, there was a significant main effect of Attractiveness Group for the compounded 

score. Avoiding unattractive images was faster than avoiding attractive images, for both male 

and female images. This again is sensical when considering Krieglmeyer and Deutsch’s 

(2010) model. 

 

8.2.4.4 IRAP 

 The IRAP was also included in this study as a comparison measure for the AATs. It 

was thought that, if both approach-avoidance measures were unsuccessful at measuring 

sexual interest, then the IRAP would be successful given that it is an effective and validated 

measure (see Chapter Two). However, while men showed a bias (i.e., more attraction) to 

female images, it was a non-significant effect. This is likely due to the sample of men being 

greatly reduced (n = 7) as a result of the stringent inclusion criteria of the IRAP. However, 

when examining Cohen’s d scores, some interesting effects came to light. For instance, there 

was a medium-large effect size when comparing men and women’s responses to male 

images, with women showing a greater bias for male images compared to men. Men also 

showed a greater bias (demonstrated by a medium-large effect size). Contrastingly, the non-

significant differences for women were not unexpected because of non-category specificity 

(Chivers, 2010). Therefore, even though the t-tests were non-significant, the d scores indicate 

that this could possibly be because of the underpowered sample. Therefore, using the IRAP 
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for assessment of sexual interest cannot be ruled out, though it has not worked quite as 

expected as a comparison measure in this instance due to the aforementioned issues. As such, 

the IRAP would benefit from further research in this area, with a focus on increasing group 

numbers whilst not compromising the strict criteria.  

 

8.2.4.5 Reliability & Validity 

Predictive validity was assessed using ROC analysis separately for tablet and joystick 

data. Generally, AUCs were no-better-than chance across both tasks, all three variables, and 

the different data types. This is not unsurprising since the results were not supportive of the 

hypotheses (and consistent with the prior studies in this thesis). Also, internal reliability was 

assessed with odd-even split-half reliability. Both tasks were found to have good internal 

consistency. However other reliabilities were not assessed, such as test-retest reliability. 

Moreover, given the low sample sizes (and thus power) in each of the studies, particularly for 

men, a meta-analysis across all five tablet approach-avoidance studies was conducted. The 

aggregated result indicated a ‘medium’ effect size for variables MT and RT, but a ‘small’ 

effect size for the compounded score. None of these comparisons reached significance. The 

disparity in effect sizes between the variables seconds the recommendation of Stark et al. 

(2017) to separate variables in AAT tasks, as it can evidently be seen here that effect size was 

larger for the variables separately than when they were compounded together. Moreover, 

there was a larger impact of ‘task instruction’ (i.e., whether the instructions were explicit or 

implicit) on RT compared to MT or compounded score. This showed explicit instructions 

were superior compared to implicit instructions. This is not wholly surprising. As detailed 

earlier in the thesis, stimulus-response compatibility effects in AATs have only been found 

with explicit instructions (Phaf et al., 2014). Also, indirect measures that are ‘task-relevant’ 
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(i.e., require the participants to evaluate the stimulus content) are superior to their ‘task-

irrelevant’ counterparts (Rönspies et al., 2015).  

Convergent validity was also assessed using Pearson’s r correlations. It was expected 

that the joystick and tablet measures should be highly correlated as they used the same 

procedure, however this was not the case. In fact, there were no significant correlations 

between any of the joystick and tablet measures for either men or women. This poses the 

question of are these two measures assessing different constructs? Though the procedures 

were designed to be as similar as possible between the joystick and tablet, there were 

obviously differences that occurred because of the mechanism of response. For instance, 

when using the joystick, in order to separate the ‘RT’ and ‘MT’ responses, participants had to 

press a button to initiate the joystick movement. However, for the tablet, this movement was 

streamlined as they simply touched the image and moved it. This may have caused some 

unnecessary variance and thus these measures may not be comparable.  

 

8.2.5 Limitations 

One obvious issue with the present study was the missing data from the joystick AAT, 

which did not allow for direct comparisons between the tablet and joystick AAT data. 

However, this was dealt with in the most appropriate manner possible, adapting the analysis 

to fit with prior AAT studies (i.e., Hofmann et al., 2009). Also, as previously referenced, the 

avoidance data was explored, with some unexpected results being found. Thus, it was deemed 

unlikely that the approach data would have dramatically changed conclusions. Yet, this 

cannot be totally ruled out, and thus caution must be taken when interpreting the results.  

Moreover, the IRAP was included as a comparison measure, as this has previously been 

used to measure sexual interest (Rönspies et al., 2015, Timmins et al., 2016). However, 
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results for this were not as expected. Though the IRAP has previously been used in this field, 

it is a potential limitation that it was chosen as the comparison measure when such little (but 

promising) research exists compared to other, more well-researched measures. Moreover, the 

specific issue with lack of complete responses and this being unknown until analysis (when 

using the GO-IRAP software that was used in this study) is also a limitation for choosing the 

IRAP. 

 

8.3 Chapter Summary 

In conclusion, this study aimed to assess whether the prior results were due to 

inappropriate equipment (i.e., the tablet PC) or due to the task being inappropriate to assess 

sexual interest. To do this, the tablet PC AAT was compared to a feedback-joystick AAT, as 

well as to a different but supposedly effective indirect measure of sexual interest (the IRAP). 

If neither of the approach-avoidance measures worked, then it could be suggested that the 

task is not apt for measuring sexual interest. Results were largely non-significant and 

inconsistent for both the tablet and joystick AATs. Thus, the task may be inappropriate as a 

tool for measuring sexual interest. The IRAP was also found to be non-significant, though 

results were in the expected direction for men. This was attributed largely to low group 

numbers, however the IRAP would benefit from further research. The final chapter will 

discuss why this may be the case. 
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9. Chapter Nine 

9.1 General Discussion 

This thesis has sought to explore whether sexual interest can be appropriately and 

accurately assessed using approach-avoidance measures implemented on a tablet PC. 

Applying approach-avoidance behaviours to the measurement of sexual interest and the 

utilisation of a tablet PC to run the approach-avoidance measure were both novel at the time 

of starting this thesis. MAAB were chosen due to its applicability to theories of sexual 

arousal (e.g., Janssen et al., 2000; Singer, 1984) and cognitive sexual interest (Glasgow, 

2017). This was demonstrated in my literature review (Chapter Three) where I proposed a 

theoretical model combining these models with Krieglmeyer and Deutsch’s (2010) model of 

approach-avoidance behaviour. This combined model helped to demonstrate what processes 

may underlie the measurement of sexual interest using MAAB. Further, the use of a tablet PC 

was advantageous (relative to other approach-avoidance equipment) for a variety of reasons, 

such as its portability, adaptability, and ease of use. Thus, theoretically it seemed that using 

an AAT and implementing this on a tablet PC would be successful.  

To test the utility of the tablet PC and the adoption of MAAB, the tablet PC AAT was 

developed and rigorously tested. The first two studies (Studies One and Two) used explicit 

instructions whereby participants had to explicitly evaluate the stimulus content. The latter 

three studies (Studies Three, Four, and Six) used implicit instructions, which involved 

participants responding to a feature that was not related to the stimulus (i.e., a directional 

cue). This allowed for a test of which instruction type would work best. Moreover, the stimuli 

were manipulated in order to identify the best stimulus set. The first two studies used non-

erotic stimuli, whereas the latter three used erotic stimuli (Study Two also included erotic 

stimuli alongside the non-erotic stimuli).  
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9.1.1 Summary of Results 

Three dependent variables were used in the studies: RT (the amount of time in ms 

from stimulus presentation to touching the screen), MT (the amount of time in ms from 

touching the screen to finishing the swiping movement), and compounded score (RT and MT 

combined). RT is a well-known and researched variable, particularly in sexual interest 

studies, with many depending on these response latencies (e.g., VT and CRT). For MAAB 

studies, MT and the compounded score are often considered the ‘variables of interest’ as 

these are unique to AATs as it reflects what they measure (i.e., how fast participants move an 

image towards or away from themselves).  

 

9.1.1.1 Compounded Score 

There were three primary hypotheses that were investigated throughout the studies, 

which related to the aforementioned variables. Hypothesis One looked at the compounded 

score and was comprised of two separate predictions: men will be faster to approach their 

preferred/avoid their non-preferred, than approach their non-preferred/avoid their preferred, 

whereas women will respond similarly to both preferred and non-preferred images. Firstly, 

addressing the claims about men (i.e., Hypothesis 1a), results pertinent to sexual interest were 

non-significant across all five tablet PC AAT studies. There was a trend for more avoidance 

to male images compared to female images (in Studies Two, Four, and Six), however these 

were still not significantly different. As previously mentioned as a criticism of the studies 

presented in this thesis, this could be due to a power issue (as all studies had low sample sizes 

of men), however this cannot be said for certain without testing this assumption. 
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For women (i.e., Hypothesis 1b), it was predicted that they would show non-category 

specific responding, in that, they would not differ in their responses to male and female 

images. For the former three studies, results were all non-significant. This could be taken as 

supportive of the hypothesis, as non-differentiation was expected, however this is unlikely to 

be true due to the nature of the widespread non-significant results for all participants in these 

studies. The latter two tablet PC AAT studies (Studies Four and Six) did demonstrate 

significant results. Study Four found that women were faster to avoid male images compared 

to neutral images, and Study Six found women were faster to approach female compared to 

male and neutral images. These findings are obviously not in line with the predictions of this 

thesis that are based on non-category specific responding, however they are also not in line 

with what would be expected from ‘typical’ preferential responding (i.e., if women behaved 

as men did, we would expected that women would demonstrate greater approach for male 

images and avoidance for female images). 

 

9.1.1.2 RT 

Hypothesis Two focused on the variable RT, and again had two sub-hypotheses, one 

addressing predictions about men and one addressing predictions about women. It was 

predicted that men’s RTs would be significantly slower for preferred compared to non-

preferred sex images in line with prior research (e.g., Pohl et al., 2015). All studies found RTs 

were non-significantly different between male and female images for men, which is not in 

line with predictions. There is a large body of RT research spanning many decades, so this is 

the most surprising finding. The other two variables that have been assessed in this thesis 

(compounded score and MT) are relatively novel, thus errant results are less surprising. 
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However, it is well-documented that men’s RTs are consistently slower to preferred versus 

non-preferred sex images. 

Hypothesis 2b predicted that women would demonstrate non-category specific 

responding (i.e., similar RTs for both preferred and non-preferred sex images) in line with the 

literature (e.g., Dawson et al., 2012). Studies One and Two found non-significant results. 

However, Study Four used erotic images and found evidence for preferential viewing. 

Evidence of category-specific responding in women has previously been found when using 

explicit stimuli that only showed genitals, suggesting this occurred due to ‘limited context’ 

(Spape, et al., 2014). That is unlikely the explanation here. As it is clear that the task is more 

than likely not working as expected, this effect may just be an artefact of that. As such, two 

of the studies (Studies Three and Six) demonstrate non-significant differences in RTs 

between male and female images, which was expected. These latter results could be seen as 

supportive of the hypotheses as there is non-differentiation between the human images. 

However, as the results were non-significantly different between male and female images for 

both men and women, it is unlikely (though still a possibility) that the task is working as 

expected for women, but not at all for men. As previously mentioned, a great deal of the 

sexual interest assessment literature rests on response latencies and there is a large body of 

evidence to suggest that RTs are successful at detecting sexual interests. Rotteveel and Phaf 

(2004) highlighted the importance of RT, stating that it “constitutes an index of central 

processes and reflects stimulus evaluation, response selection, and programming the 

execution of motor movements” (p. 159). Thus, it is likely the results that were not supportive 

of the hypotheses have arisen because of the task instructions and other methodological 

limitations, which will be discussed in more detail. 
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9.1.1.3 MT 

The third and final hypothesis was for the variable MT. This predicted that there 

would be non-significant differences between approaching and avoiding preferred and non-

preferred stimuli for both men and women, as seen in prior research (e.g., Rotteveel & Phaf, 

2004; Stark et al., 2017). Results from all studies found non-significant results, which the 

hypothesis predicted. However, this does not necessarily mean that the task was working as 

expected due to the multitude of other non-significant results found with the other two 

hypotheses. It is unlikely that the task did not show expected results for the compounded 

score and RT, but works perfectly for MT. Thus, it cannot be said that these results are 

supportive of the hypothesis. Non-significant results were predicted as previous studies have 

generally found no effect of MT. For instance, in his seminal work, Solarz (1960) found that 

there were significant stimulus-responses compatibility effects for the initiating of the 

movement, but not completing the movement itself. Similarly, Rotteveel and Phaf (2004) 

found no congruency effects for MT. More recently, Kraus (2014) utilised a tablet PC 

approach-avoidance procedure and found non-significant effects of MT. There have been 

other more recent studies that have found no effects when using MT as a dependent variable 

(e.g., Kraus, 2014; Meule et al., 2019a; Stark et al., 2017; Veenstra, Schneider, Bushman, & 

Koole, 2017). However, despite these results and Stark et al. (2017) advising others to 

separate MT and RT when looking at AATs, many studies still use the compounded variable. 

This could potentially lead to the reporting of results that may be significant when 

compounded together, yet when the AAT effects are disentangled, the results become non-

significant (akin to Stark et al., 2017). Thus, it was imperative in this thesis to ensure that 

both RT and MT were examined separately, as well as compounded together. Given this, the 

non-significant results found from the variable MT were not surprising. 
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However, though these results were not surprising, it should be noted that ‘MT’ is 

what makes AATs unique. As previously mentioned, RTs are employed in a large range of 

studies, including many already-existing indirect measures, whereas it is the variable MT 

(i.e., the measure of how much approach or avoidance) that sets this measure apart from other 

indirect measures. Therefore, if MT does not reflect stimulus evaluation (Rotteveel & Phaf, 

2004) and the only variable that does this in approach-avoidance measures is RT, then why 

choose to use an AAT over another, validated indirect measure? A similar line of questioning 

was investigated by Bartels, Lister, Imhoff, and Banse (2019), who investigated measurement 

of sexual interest using a novel Mousetracking task. They also found that the unique ‘mouse 

trajectories’ were not necessarily predictive of sexual interest, but the time taken to make the 

decision (i.e., RT) were.  They suggest that whilst this may slightly detract from the ‘magic’ 

of the unique effect, it “opens up an avenue for parsimonious alternative measures” (p. 1399). 

Thus, this same logic can be applied to AAT. Further, one indirect measure may be 

influenced by extraneous variables, such as a personal or contextual factor (Snowden et al., 

2009). Therefore, it has been recommended that diagnostic conclusions can be drawn with 

greater confidence if multiple conceptually different, but convergent, indirect measures are 

combined (De Houwer, et al., 2009). 

 

9.2 Methodological Limitations 

9.2.1 Study Equipment 

It was noted in Chapter Three that the studies in this thesis would use ‘novel’ (at the 

time) equipment in order to execute the AATs. At the time of beginning this thesis (2014), 

only one other study, the thesis by Kraus (2014), had utilised a tablet PC to run an AAT. 

Kraus (2014) did this with mainly positive effects, and thus it was considered appropriate to 
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extend this to use with sexual interest studies. Other reasons for choosing a tablet PC 

included: portability, adaptability, and cost-effectiveness. Additionally, touchscreen devices 

are also more ergonomically valid than using a joystick (Bevan & Fraser, 2016). Swipe 

gestures associated with touchscreen devices have become natural and intuitive in Western 

society (Kraus, 2014). Moreover, utilising a touchscreen device has been said to be less 

susceptible to re-categorisation (interpreting approach movements as avoidance movements, 

for a thorough explanation see Chapter Three) compared with a joystick (Kraus, 2014). Also, 

they have been referred to a ‘natural user interfaces’ as individuals interact directly with the 

stimulus with their fingers, rather than with a hardware barrier (i.e., joystick) in between, 

which assimilates natural movement (Cervera-Torres, Fernández, Lachmair, & Gerjets, 

2020). Using hardware, such as a joystick, is also more difficult in an applied setting (Zech et 

al., (2020), thus a tablet would be preferential.  

Since beginning this thesis, the use and availability of touchscreen devices (including 

smartphones, tablet PCs, and touchscreen computers) has grown. As such, more studies have 

been published utilising a tablet PC, more specifically utilising a tablet PC with AATs. Meule 

and colleagues (Kahveci, Meule, Lender, & Blechert, 2020; Meule, Lender, Richard, Dinic, 

& Blechert, 2019a; Meule et al., 2019b) have utilised a tablet PC to look at approach-

avoidance behaviour towards food. Meule et al. (2019a) investigated three different types of 

instructions: explicit (participants responded to the image content), and implicit (participants 

responded to the frame around the image OR they responded to a symbol presented in the 

centre of the image). It was found that approaching was faster than avoiding, but RTs were 

faster to food than to objects only in the group that had the explicit instructions. There was no 

significant interaction between direction and stimulus, i.e., no approach-avoidance effect. In a 

related study, Kahveci et al. (2020) investigated a food versus object bias. In their study, the 

target image (food) and a random object stimulus appear simultaneously. Participants had to 
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swipe the food stimulus either towards or away from themselves. Similar to Meule et al. 

(2019a), the task instructions were explicit. Kahveci et al. (2020) found that food was 

approached faster than objects, giving some support for an approach-avoidance effect.  

The final study by Meule and colleagues (2019b) again investigated approach-

avoidance behaviour towards food. However, they investigated different types of AAT (the 

instructions were explicit). The first study looked at a simple push/pull task, the second study 

implemented a ‘zooming’ function (akin to the feedback-joystick), and the third study used 

an on-screen Manikin. Meule et al. (2019b) also broke down the reaction into ‘grabbing’ and 

‘dragging’ time (similar to RT and MT in this thesis, respectively). The presentation of 

stimuli was the same as Kahveci et al. (2020). Meule et al. (2019b) found non-significant 

interactions between stimuli and direction across all three studies, though they did find 

participants reacted faster to food versus objects. It is noteworthy that, in their second study, 

the ‘zooming’ functionality did not affect reactions. Another study that used the same 

paradigm as Meule and colleagues is by Dondzilo, Basanovic, Bell, Mills, Dinic, and 

Blechert (2020). This study looked at body image in female undergraduate students using 

over- and underweight images of women. They used explicit instructions and a standard 

push/pull task with no ‘zooming’ function. They found that participants were faster to 

approach (versus avoid) overweight and faster to avoid (versus approach) underweight 

images, which is the opposite of predictions. Interestingly, Meule et al. (2019a;b) and 

Dondzilo et al. (2020) still recommend using a tablet PC to implement AATs, despite finding 

little-to-no expected approach-avoidance effects. 

Further, Zech et al., (2020) compared a touchscreen AAT to a joystick AAT (much 

like Study Six of this thesis). The touchscreen AAT was a standard push/pull procedure, 

whereas the joystick task employed the ‘zooming’ effect. Both tasks implemented explicit 

instructions using ‘happy’ and ‘angry’ faces. In both tasks, expected effects were found 
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(faster approach to happy faces and faster avoidance to angry faces). However, Zech et al. 

(2020) did note that the touchscreen and joystick task did not correlate, again similar to Study 

Six of this thesis. They suggested that the touchscreen version did not ‘tap into the same 

processes’ as the joystick version. To further explore this, they suggested using implicit 

instructions and a neutral category of stimuli (which was done in Studies Four and Six of this 

thesis).  

 Touchscreen devices have now been used to implement approach-avoidance training 

in a variety of domains, such as weight (Kakoschke, Hawker, Castine, de Courten, and 

Verdejo-Garcia, 2018) and problematic drinking (Flaudias et al., 2020; Laurens et al., 2020). 

However, these studies generally only comment on the success of the training, such as 

whether it reduced biases towards stimuli related to the problematic behaviour, rather than the 

actual success of the task itself (i.e., was there more approach to stimuli relating to the 

problematic behaviour compared to other stimuli). When looking at these studies and 

concentrating only on those that investigated an approach-avoidance effect (rather than 

training or evaluative outcomes), AAT implemented on a touchscreen device has not been 

successful.  

 As well as considering the (un)successfulness of utilising a tablet PC to run AATs, the 

methodological limitations of using a tablet PC more generally must also be considered. 

Firstly, it is a possibility that modern technology has provided some unintentional training for 

the utilisation of a tablet PC. The use of smartphones and tablets have become increasingly 

more popular year on year, and a typical movement on these devices is to ‘scroll’, 

particularly on social media. As this is a regularly performed action in today’s society, this 

may have added in some unnecessary variance. However, a ‘standardised’ swiping motion 

was employed in order to counteract this possibility in the latter two studies. Nevertheless, 

this instruction may have potentially impacted on reactions, in that, it interrupts the natural 
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interaction the participant would have with the device and introduced an unnatural response 

that may have been awkward for them to execute. On a related note, measurement artefacts 

may have occurred from touching the screen or swiping too quickly. This was a common 

issue as participants naturally have their own ‘swiping’ or ‘scrolling’ style from regularly 

using similar technology. This was briefly touched on when explaining the high number of 

errors for Study Three. The tablet was noted to be relatively sensitive to touch and any small 

hesitation could sometimes cause the image to move. Though this was not consistently 

reported as an issue by participants, it was noticed by participants (as well as myself) in 

demonstrations/testing. Thus, the equipment may have been adding in unnecessary variance. 

Further, two tablets were used in this study in order to maximise data collection. Though they 

were matched for make and model, we cannot know for sure that they were completely 

identical and thus results may not be entirely comparable as they are not all from the exact 

same device. Further, one of the rationalisations for utilising a tablet PC was that it is 

possibly more organic than using a joystick (Kraus, 2014), however it is still not necessarily 

ecologically valid as touching and dragging an object is not necessarily how approach-

avoidance would work in real-life. Studies using whole-body movements, such as Welsch et 

al., (2020), may be more realistic. 

 

9.2.2 Study Stimuli 

The reason why the AAT has been unsuccessful at measuring sexual interest in this 

thesis may be due to an issue with the stimuli used. This possibility was raised in the thesis 

and explored in detail in Study Five (Chapter Seven). In this study, 515 participants rated the 

attractiveness of the adult images (used in the previous four studies) on scale ranging from -

10 (most sexually unattractive) to (+)10 (most sexually attractive). The aim was to explore if 

the images used in the study were rated as attractive, and if any of these images were rated as 



 

316 
 

more or less attractive than others. Where the attractiveness of these images did differ 

significantly from each other, these ratings were then used to reanalyse the prior study data 

(from Studies One, Two, and Four).  

For men, it was anticipated that as image attractiveness of preferred sex images 

increased, then RTs would increase (Lippa et al., 2010). However, for women, RTs would 

increase as attractiveness increased for both preferred and non-preferred sex images (Lippa et 

al., 2010), in line with non-category specificity (Chivers, 2010). For the MT and compounded 

score, it was unclear exactly how attractiveness ratings may affect reactions due to a lack of 

prior research. Thus, this analysis was more exploratory. Results showed that both men and 

women rated their preferred sex (i.e., female images and male images, respectively) as 

relatively more attractive than their non-preferred images. However, in absolute terms, these 

values were not close to the most sexually attractive end of the scale.  For instance, men’s 

mean attractiveness rating to the erotic female images in Study 4 was 5.89 (SD = 2.07), and 

women’s mean attractiveness rating to the erotic male images in Study 4 was 2.42 (SD = 

2.78). As these are both preferred sex images, it would be expected that they would be rated 

higher in terms of sexual attractiveness. When the image ratings were used to reanalyse the 

study data, image attractiveness generally did not have a consistent impact on participants 

AAT reactions. This suggests that attractiveness of the image does not have an impact on 

subsequent ratings. However, image attractiveness cannot be ignored, especially when the 

attractiveness ratings are not particularly high on the scale.  

The images used in the present study were not particularly diverse. They were 

generally all young, white, non-modified (i.e., tattoos or piercings) and slim individuals. 

Attractiveness is not homogenous, meaning what one individual finds attractive cannot 

necessarily be generalised to other individuals. For instance, some studies have found that 

ratings of attractiveness decreased for individuals with tattoos (e.g., Resenhoeft et al., 2008). 
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However, other studies have found that ratings did not differ between someone with or 

without tattoos (e.g., Wohlrab et al., 2009). Similarly, a study by Wang et al. (2018) found 

tremendous individual variability in attractiveness ratings of images varying in ‘fatness’. 

Some participants favoured the leanest images, some intermediate ‘fatness’, some rated obese 

images at most attractive, and others were indifferent. There have also been studies that have 

looked at attractiveness judgements that include race, including an ‘own-race’ bias (e.g., 

Burke, Nolan, Hayward, Russell, & Sulikowski, 2013; Rhodes et al., 2005). Thus, the 

stimulus set used in the present studies was not representative of a diverse population. The 

race of the individuals participating in the current studies were not recorded and so could not 

be analysed to see whether this had an impact. Similarly, participants’ preferences (e.g., body 

type, hair/eye/skin colour, etc.) were also not recorded, meaning that it cannot be said with 

certainty whether these images were or were not attractive to the participants. 

The erotic content of the images in the present study also needs to be considered. 

Though the images in the present thesis are described in terms of being ‘erotic’ and ‘non-

erotic’, as described in Chapter Four, it needs to be considered what this actually means. 

‘Erotic’ imagery is that which “shows naked people or sexual acts and is intended to produce 

feelings of sexual pleasure” (Collins Dictionary, 2020), which is not the case for the present 

stimuli. The stimuli set used consists of adult men and women in black swimwear (see 

Appendix G). Also as described in Chapter Four, these terms were used in this thesis despite 

knowing that the images did not necessarily meet the threshold for ‘erotic’ as this 

terminology had been consistently used throughout the study materials, instructions, and 

advertisements. However, the semantics of this terminology is important, and it is not 

necessarily synonymous with ‘unclothed’, ‘partially dressed’, ‘nude’, or any other 

terminology used to describe images used in sexual interest studies. These different terms 
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will correspond with stimuli that evoke ‘feelings of sexual pleasure’ but to different 

magnitudes.  

Generally, sexual interest studies use images of adults who are not wearing clothes, 

though these vary in terms of what this actually means (see Chapter Four for an overview of 

different types of stimuli). Erotic images are typically used as erotic content is processed 

differently to non-erotic stimuli. Erotic stimuli are processed rapidly (Anokhin et al., 2006), 

although latencies are usually longer to erotic content compared to non-erotic content 

(Santtila et al., 2009). It is suggested that this is because of ‘cognitive monitoring’ and is 

termed the sexual content induced delay (SCID; Mokros et al., 2013). Imhoff, Barker, and 

Schmidt (2020) suggested that sexual stimuli seem to trigger internal processes that are 

distracting or attention-costly. Thus, more attention is paid to them causing reactions to be 

longer. In the SCID literature, it has been reported that the delay effects appear only after 

presenting sexually explicit content (pornographic images), whereas no SCID was found after 

presenting mere erotic images or pictures of nude models (Spiering et al., 2004). This may go 

some way to explain why the expected effects were not found. However, many other studies 

have used non-erotic images and found longer reactions for preferred images, including 

stimuli that were composite images (e.g., Dombert et al., 2013; Rönspies et al., 2015). 

Therefore, although the stimuli may not have necessarily been ‘erotic’, this cannot be the sole 

explanation for the non-significant effects found in the present studies, as significant effects 

have been previously found with erotic images (of various types), as well as non-erotic 

images. 
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9.2.3 Study Sample 

Another possibility that the AAT has been unsuccessful at assessing sexual interest 

pertains to the participant sample. The samples for the studies in this thesis (presented in 

Chapters Five, Six, and Eight) were recruited via opportunity sampling, mainly from the 

university’s pool of students. These were made up mostly of psychology students. The exact 

number is not known as it was not recorded, but a large majority of the participants were 

recruited via the School of Psychology’s participant recruitment system. There have been 

many issues raised with using students as participants in psychological research (Moyer & 

Franklin, 2011). One reason that must be mentioned is that it is possible that, with regard to 

the current thesis, some students may have participated in more than one of the present 

studies. This could have unintentional effects such as ‘training’ and thus potentially biasing 

results. Though this is unlikely as these studies were conducted over many years, it is still a 

possibility and thus must be noted here. Further, although students are used primarily for 

convenience and cost-effectiveness, the generalisability of results from this population is 

questionable (Stolp, 2017). It has been said that undergraduates are a ‘unique’ population, as 

they represent a transition period between adolescence and adulthood, therefore generalising 

results from these is not advisable (Berzonsky & Kuk, 2000). Peterson (2001) conducted a 

meta-analysis and found that nearly half of the effect sizes differed significantly between 

students and non-student subjects. Moreover, students are often credited for their 

participation, usually by course credit, which can be problematic. For instance, Padilla-

Walker, Zamboanga, Thompson, and Schmersal (2005) found that students who chose to 

participate in psychological research for extra course credit scored significantly higher on 

measures of academic performance, thus demonstrating that self-selecting student 

participants differ. Further, students are not an ideal population as they may not put in as 

much effort as non-student participants, primarily because participation is often expected 



 

320 
 

from them. In an examination of performance on neuropsychological experiments, An, 

Zakzanis, and Joordens (2012) and found that over half of participants in the first session and 

nearly a third of participants in the second session exerted poor effort on at least one 

neuropsychological experiment. This poor effort was significantly correlated with poor 

performance on these tests. An et al. (2012) concluded that suboptimal effort in 

undergraduate participants was quite high. DeRight and Jorgensen (2015) supported An et al. 

(2012), finding that 1 in 10 undergraduates that completed cognitive tests showed inadequate 

effort, which was then associated with poor performance. Thus, students may not be the ideal 

population to test sexual attention in the current studies. 

The main issue regarding study sampling is that psychology courses often have a 

large proportion of female compared to male students. This is reflected in all five of the 

present thesis studies, in that, there was a very small number of males compared to female 

participants. Despite a considerable effort to recruit as many male participants as possible, 

particularly in the fifth and final studies, the numbers remained small. Apart from a lack of 

availability of male participants, there may be other reasons why men choose not to 

participate in sexual interest studies. Though it is only my speculation, men appear less 

willing to participate in these studies. This could be due to generally embarrassment around 

sharing sexual thoughts, feelings, and tendencies. It has been found that many sex-related 

topics, such as sexual (in)experience, libido, and pornography use can be sources of sexual 

shame in men (Gordon, 2018). Also, it could be that men may think that sexual interest 

researchers may unwittingly unveil they have gay tendencies (even if they consider 

themselves as completely heterosexual). This likely stems from the longstanding 

stigmatisation of LGBTQI+ individuals. There is some empirical support for this. For 

instance, Adams, Wright, and Lohr (1996) found that homophobic men showed genital 

arousal to gay stimuli. These results were also somewhat replicated in a more recent study 
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(Weinstein et al., 2012). Though I am not suggesting that the men who chose not to 

participate in this study did so because they are homophobic or have hidden gay tendencies, I 

am suggesting that they may have chosen not to participate for fear of being labelled this 

way. An example of this (though much more extreme than I am proposing) is Sexual 

Orientation Obsessive-Compulsive Disorder, which is characterised by intrusive thoughts, 

images, and/or urges related to one’s sexual orientation. For instance, a heterosexual man 

scared that he is secretly in denial of being gay (Melli, Moulding, Gelli, Chiorri, & Pinto, 

2016). Again, this is not suggesting all males who declined participation experience this 

disorder, however this is perhaps an extreme version of some men’s worry of being perceived 

as gay when they are heterosexual. A news article (Milton, 2020) based on a Reddit thread 

which asked men what they think every man should try even though they are stigmatised as 

‘gay’. This refers to this fear of being branded as ‘gay’ when they are not, as there is still a 

social stigma towards gay individuals (e.g., Stonewall, 2017). This could potentially go some 

way to explain the lack of male participation. 

Due to the distinct lack of male students, female students were included as the 

comparison group for these studies. Apart from being convenient to include females because 

of their prevalence, there were also other reasons to include them. These were originally 

noted in Chapter Two, and centre around the importance of understanding of women’s non-

category specific responding. However, women are not usually the comparison group in 

sexual interest studies. Generally, studies looking at typical (rather than deviant) sexual 

interest use heterosexual and gay men. This is because sexual offenders are primarily male 

and are more category specific (Pohl et al., 2015), as well as being more easily aroused to 

visual sexual stimuli (Santtila et al., 2009). Women, however, are different because of their 

non-category specificity (Chivers, 2017). Due to this, it is difficult to establish a precise 

pattern of behaviour for women, and women often have results that are akin to men (e.g., 
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preferential responding to female images [Chivers, 2010]). Thus, heterosexual men and 

women are not as polarised as heterosexual and gay men. As mentioned in Chapter Six, this 

creates issues for predictive validity, such as using ROC analysis to establish group 

membership. As women may respond in a similar way to men, the ROC analysis then 

struggles to classify individuals into their respective groups. Generally, studies classify 

participants into their sexual orientation (i.e., heterosexual, gay) (e.g., Rönspies et al., 2015), 

or participant group (e.g., sex offender, non-sex offender) (e.g., Mokros et al., 2010). This is 

unfortunately a caveat of omitting non-heterosexual identifying participants as a comparison 

group due to low sample sizes. However, even with the small sample sizes, other studies have 

found effects (e.g., Bourke & Gormley, 2012; Ó Ciardha & Gormley, 2013). Therefore, 

though sample size will obviously have an impact on power, an expected trend should still be 

seen if it is there. It is thus unlikely that only the sample (size and configuration) has caused 

the task to not work as expected. 

 

9.2.4 Task Instructions 

It is possible that the instructions in the present studies may have contributed to the 

results (or lack thereof) that have been found. In Chapter Three of this thesis, the potential 

issues with the instructions in MAAB were outlined.  

 

9.2.4.1 Re-categorisation 

One of the primary problems is the issue of re-categorisation. This is where the same 

motion (i.e., pulling the joystick/swiping the image towards oneself) can be interpreted as 

either approach or avoidance depending on the reference point (Seibt et al., 2008). This is 

obviously problematic as, although the experimenter is construing the instructions one way, 
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the participant may have understood them in a different manner, leading to unexpected or 

mixed results. Rinck and Becker (2007) found that increasing and decreasing image size (as 

the stimulus is moved towards or away from participant, respectively) was resilient to re-

categorisation. This is because the ‘zooming’ of the image mimicked actual distance change. 

Further, Seibt et al. (2008) found that verbal instructions indicating that participants should 

move the stimulus towards/away from themselves ensured the correct reference point was 

taken. It is important to state that the tablet PC AAT did not use a ‘zooming’ function. Thus, 

the lack of this ‘zooming’ function should be considered whether this contributed to the task 

not working as expected. However, Kraus (2014) suggested that using a tablet PC was 

already less likely to lead to the re-categorisation that the ‘zooming’ of the feedback-joystick 

is resilient against. This is because participants are physically touching the stimulus in order 

to move it. This was echoed by Meule et al. (2019a), who chose not to use a ‘zooming’ 

function due to the “naturally occurring distance change” (p. 146). To support the omission of 

the ‘zooming’ function, some studies have successfully employed AATs without it and found 

expected effects. For instance, Kraus (2014) tested a swipe AAT using positive and negative 

images and found that, for negative images, participants were quicker to swipe the image 

away from themselves (as expected). Also, Meule et al. (2019b) investigated the ‘zooming’ 

function using a tablet PC and found that using this did not have an impact on reactions. 

Further, in Study Six of this thesis, the comparative joystick task did use the ‘zooming’ 

function and expected effects (i.e., faster approach/avoid of preferred/non-preferred sex 

stimuli) were not found. Therefore, the omission of the ‘zooming’ function that is popular 

with AATs cannot be solely responsible for the failing of the present task. 
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9.2.4.2 Standardised Movements 

 Explicit instructions were given in Study Four and Six indicating exactly how to make 

a swipe movement on the tablet PC. In the earlier studies, participants were just told to 

‘swipe’ the images on the tablet. However, it was thought that this might have contributed to 

the level of variance and thus errors in the data. Therefore, akin to Kraus (2014), verbal 

instructions and a demonstration were provided. The instruction was to use the middle finger, 

with a straight wrist, and moving the lower arm (rather than ‘flicking’ the wrist). Though this 

seems like a sensible modification that was in line with prior research, on reflection, this may 

have unknowingly introduced some unintended variance. Today’s society is so accustomed to 

using touchscreen devices. Enforcing a rule that was against their natural ‘swiping’ behaviour 

may have increased the cognitive load or been a distraction from the actual task at hand. If 

participants had to actively think about the position of their hand, this may have also delayed 

responses (and thus lengthened RTs), which are critical for the assessment of this task. 

However, this is purely speculative as the participants were not observed as they performed 

the task. Thus, it cannot be said that they kept to this ‘swiping’ rule for the entirety of the 

study, if at all. Nevertheless, this possibility cannot be discounted. 

 

9.2.4.3 Implicit vs. Explicit Instructions 

A further consideration is the use of explicit versus implicit instructions. Both explicit 

and implicit instructions were tested in the present thesis. Explicit instructions involve asking 

the participant to evaluate the stimulus content (e.g., ‘approach the images you find sexually 

attractive, and avoid the images you find sexually unattractive’). Implicit instructions require 

participants to react to a task-irrelevant feature, such as stimulus orientation or stimulus 

background colour. Implicit instructions may appear more favourable because they deliver a 
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standardised set of rules (Kraus, 2014) and are more indirect as per the ‘self-assessment’ 

external criterion for indirect measures (De Houwer and Moors, 2010). However, this may 

not be the case as some studies do not show the crucial stimulus-response compatibility 

effects when the stimulus valence is not a task-relevant feature (e.g., Lavender & Hommel, 

2007). Also, a recent meta-analysis (Phaf et al., 2014) identified that stimulus-response 

compatibility effects were only found when participants explicitly categorised the stimulus 

valence. This use of explicit instructions also maps onto indirect measures in general. Indirect 

measures can either be categorised as ‘task-relevant’ or ‘task-irrelevant’. The former refers to 

explicit categorisation of targets, whereas the latter involves the detection of an irrelevant 

characteristic of the target, such as colour (Schmidt et al., 2015). Task-relevant indirect 

measures have generally superior performance compared to task-irrelevant measures 

(Rönspies et al., 2015).  

Both types of instructions were assessed in the present thesis. However, it is difficult 

to disentangle the contribution of the instructions over other elements due to multiple changes 

each time. For instance, the first two studies (Studies One and Two) used explicit 

instructions, with Study One using all non-erotic stimuli and Study Two using both non-

erotic and erotic stimuli. Studies Three, Four, and Six then employed implicit instructions, 

but used all erotic stimuli. Although Studies One and Two did find more significant results 

than the latter three studies, it cannot be said with confidence that this is because of the task 

instructions. Further, implicit instructions were favoured in the present studies from a 

practical point-of-view. With explicit instructions, participants were instructed to approach 

stimuli they found sexually attractive and avoid stimuli they found sexually unattractive in 

the congruent condition (in the incongruent condition the instructions were reversed). It was 

then assumed that all heterosexual men would find all female images sexually attractive but 

all male images sexually unattractive, and that all heterosexual women would find all male 
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images sexually attractive but all female images sexually unattractive. However, women 

demonstrate non-category specific responding (Chivers, 2010), meaning this rule was 

unlikely to work all of the time. Thus, any response not consistent with this assumption 

would be classified as an ‘error’. Also, if a heterosexual participant did respond favourably to 

a same-sex image, it may have just been in relation to that particular image. This is not 

unfeasible, especially as previously discussed that attraction is not homogenous. This an issue 

because it makes it unclear which errors were ‘genuine’. Moreover, it may have resulted in a 

large amount of missing data. Thus, implicit instructions were favoured to counteract these 

problems and ensure there was a response for every stimulus in each category (i.e., approach 

and avoid). However, it may have been better to use explicit instructions but instruct 

participants to ‘approach men (/women) and avoid women (/men)’. This way, participants 

would still be evaluating the content while providing data for all images. 

 

9.2.4.4 Implicit Instruction Cues 

It is also important to consider the method of delivery for the implicit instructions that 

were used. Given the existing literature, it is not surprising that explicit instructions had 

greater success. However, many approach-avoidance studies have also had success using 

implicit instructions (e.g., Klein, Becker, Rinck, 2011; Kraus, 2014). The implicit instructions 
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in this thesis were in the form of arrows (Study Three) and isosceles triangles that gave the 

appearance of arrows (Studies Four and Six) (see Figure 9.1). 

 

 

 

The arrows in Study Three were used for clarity, though perhaps they were too 

obvious for an ‘implicit’ cue. Thus, the isosceles triangles were adopted for the subsequent 

studies. This methodology was taken from Piqueras-Fiszman et al. (2014), where it was 

successfully implemented. However, most AATs using implicit instructions have used other 

methods, such as picture orientation (e.g., Wiers et al., 2011), colour of the frame around the 

stimulus (Lender, Meule, Rinck, Brockmeyer, & Blechert, 2018), indication of a target area 

(e.g., Kraus, 2014), a symbol presented alongside the stimulus (Meule et al., 2019a), or 

picture colour (Luo, Rinck, Bekkering, & Becker, 2019). Thus, the actual implicit instruction 

used may also have played a role in the failure of the current task, in that, it may have been 

too ‘obvious’ as a cue. Less obvious cues (like the ones previously listed) may increase 

cognitive demand, as participants need to remember what they are attending to and when they 

need to attend to it (e.g., which way to react when the image is portrait or landscape). As the 

instruction is cognitively demanding, it then allows for a more automatic reaction to the 

stimuli, as cognitive resources are being used elsewhere. The influence of cognitive demand 

via task instruction has been previously investigated in sex preference/interest research 

a) 

 

b) 

 
Figure 9.1: Image a) presents the arrows used in Study Three (height: 8cm, width: 0.5cm) and b) presents 

the directional cues (isosceles triangles) used in Studies Four and Six (height: 2cm, width: 20cm). 
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(Bartels et al., 2019), finding RTs to be longer when task instructions were more cognitively 

demanding. Arrows are well-known directional cues said to exert strong influences on 

responses (Hermens et al., 2017). This could mean that the cognitive demand of the task was 

relatively low, allowing participants to simply attend to the cue (arrow) without any 

interference from the stimulus.  

 

9.2.4.5 Stimulus-Driven vs. Goal-Driven 

A further possible explanation as to why the AAT may have failed is that participants 

were not evaluating the stimuli when the instructions were implicit. When using the explicit 

instructions, the aim was to explicitly evaluate the stimuli as either sexually preferred or 

sexually non-preferred. However, when the instructions are implicit, the goal was no longer 

stimulus evaluation but rather a signal to move it in the specified direction. Due to this, the 

stimulus content can almost be ignored. Indeed, the results of Study Three (or lack thereof) 

suggested that the participants were not focusing on the stimuli, but rather on the direction of 

the arrow that was presented. As previously noted, Heitz and Engle (2007) said that an 

efficient visual attention system will “eliminate the effects of items in the visual field that are 

irrelevant, particularly if those items are incompatible with current goals”  (p. 217). Thus, the 

goal in the studies with implicit instructions was to move the image (whatever it may be) in a 

specific direction; not to evaluate it. This is somewhat supported by the literature.  

Traditional theoretical accounts of emotional behaviour take a dual-process approach, 

focusing on stimulus-driven and goal-directed processes. Stimulus-driven processes are 

thought to be responsible for initial action tendencies, whereas goal-directed processes refine 

or correct this initial action tendency. Thus, the former is automatic and the latter is more 

considered (Moors, Boddez, & De Houwer, 2017). However, a parallel-competitive 
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architecture dual-process model has been proposed, whereby stimulus-driven and goal-

directed processes operate automatically and potentially simultaneously, competing with each 

other to determine behaviour (Moors & Boddez, 2017). Empirical support has been provided 

by Moors et al. (2019), who found evidence for goal-directed over stimulus-driven 

mechanisms when looking at fight or flight responses. Also, Fischer, Fini, Brass, and Moors 

(2020) set up an AAT that rewarded participants for avoiding positive/approaching negative 

stimuli and punishing them for the opposite behaviour. This is at odds with a stimulus-driven 

account and theories of approach-avoidance behaviour. Results showed stronger avoidance to 

positive stimuli and stronger approach to negative stimuli, confirming a goal-directed 

response. This not only questions the instructions used in the present thesis, but also raises 

questions about the utility of approach-avoidance studies generally. 

 

9.3 Wider Considerations 

9.3.1 Is Sex Not Enough? 

Given the identified limitations with the stimuli in this thesis, it could be argued that 

using AATs to assess sexual interest is not possible, as the ‘sex’ aspect is not evocative 

enough to produce an effect. Strong effects that have been found using MAAB are generally 

related to addiction (e.g., Cousijn et al., 2011; Machulska et al., 2015; Zhou et al., 2012), fear 

(e.g., Klein et al., 2011; Rinck & Becker, 2007), or clinical conditions (Heuer, Rinck, & 

Becker, 2007; Najmi et al., 2010; Woud, Anschutz, Van Strien, & Becker, 2011). The stimuli 

in these studies are all strongly polarising for the individual. For instance, an arachnophobe 

being confronted with an image of a spider (e.g., Rinck & Becker, 2007) is very evocative. 

The movement to avoid them removes the fear-provoking stimuli and, in turn, the negative 

emotional response that accompanies it. Similarly, for AATs that assess addiction, the 
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substances presented are evocative (e.g., heroin in Zhou et al.’s [2012] study). Chronic 

exposure to drugs abnormally increases their incentive value due to raised dopamine activity, 

leading drug-related cues to be particularly salient. Thus, similar to fearful stimuli, images of 

addictive substances are likely to be very emotive. In contrast, the sex-stimuli used 

throughout this thesis appeared to not have quite the same effect. Though this type of stimuli 

capture attention, particularly if they are explicit (pornographic) in nature, it could be that 

they are not quite potent enough to lead to an approach-avoidance effect. Other contextual 

factors must also be considered when using sex-related stimuli. As previously discussed, 

image attraction is a factor in decision-making. Sex drive, sexual desire, and sexual excitation 

are also important considerations, as distinctions have been found between individuals who 

were high and low on one or more of these measures when using other indirect measures 

(Conaglen, 2004; Giargiari, Mahaffey, Craighead, & Hutchinson, 2005; Imhoff et al., 2020; 

Prause, Janssen, & Hetrick, 2008). None of these were accounted for in the present thesis, 

and thus this may have contributed to the lack of expected effects. 

There is also support in the literature for the claim that ‘sex’ is not evocative enough 

to use with MAAB. For example, a study by Snagowski and Brand (2015) assessed cybersex 

addiction with an AAT using pornographic images and found that participants did not have 

an attentional bias towards pornographic (versus neutral) stimuli. Stark et al. (2017) also used 

an AAT to explore problematic use of sexually explicit material on the internet. However, 

there was no effect of sex-stimuli versus their other categories of stimuli (positive, negative, 

neutral). In contrast, Sklenarik, Potenza, Gola, and Astur (2020) used an AAT with erotic and 

neutral stimuli with women who used pornography. They found a significant approach bias 

towards erotic compared to neutral stimuli, which was also significantly positively correlated 

with problematic pornography usage. Though the latter results were expected, the former two 

were not. While it could be suggested that the stimuli used in these studies (Snagowski & 
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Brand, 2015; Stark et al., 2017) were not explicit enough to produce a reaction in the 

unsuccessful studies mentioned above (Spiering et al., 2004), it should be noted that Stark et 

al. (2017) used images of “oral, anal, or vaginal intercourse” (p. 184) and that Snagowski and 

Brand (2015) used images of “heterosexual intercourse as vaginal sex and fellatio, 

homosexual intercourse between two women […] and oral sex” (p.4). Thus, these would 

constitute explicit sexual images that should bring about feelings of sexual arousal, i.e., they 

were potent enough to produce an effect. 

A few studies have also used MAAB to assess sexual interest more generally, rather 

than problematic usage of sexual images. Weidacker et al. (2018) looked at sexual interest in 

children and adults using paedophilic participants and non-paedophilic controls. They found 

greater approach responses to child images for the paedophilic participants (as expected). 

However, ambiguous results emerged for the non-paedophilic controls in relation to the 

images of adults. A study by Turner et al. (2019) also looked at approach-avoidance 

behaviour to adult and child stimuli. They only found an approach bias to neutral images, and 

an avoidance bias to all other images, including their preferred sex stimuli. A study further by 

Rodriguez, Sack, Dewitte, and Schuhmann (2018) examined sexual inhibition using an AAT 

involving sex-related and neutral stimuli, alongside fMRI and transcranial magnetic 

stimulation. For the AAT, no significant differences between the sex and neutral stimuli were 

observed. Further, Welsch et al. (2020) examined the influence of sexual orientation on 

locomotor approach-avoidance behaviour (i.e., physically stepping towards or away from a 

stimulus) using virtual reality. They found that participants initiated stepping towards their 

preferred sex faster than stepping away from their preferred sex. While promising, Welsch et 

al. (2020) noted that this new way of administering an AAT warranted further exploration for 

reliability and validity purposes. In summary, when combining published findings with the 
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results produced the studies in this thesis, it is reasonable to conclude that it is not possible to 

measure sexual interest using MAAB. 

 

9.3.2 Have Researchers Tried (& Failed) Before? 

So far, a number of theoretical and methodological considerations have been 

discussed to explain the non-significant and unexpected findings produced in the doctoral 

research. However, a larger and more prominent issue may be at play. It is well-documented 

that a there is a ‘replication crisis’ in psychology, whereby results are notoriously difficult to 

reproduce (Wiggins & Chrisopherson, 2019). Often, an initial study produces significant and 

expected results. This is then followed by a string of subsequent studies that fail to replicate 

to the results (Maxwell, Lau, & Howard, 2015). It is possible that this issue is also prominent 

within the approach-avoidance literature, particularly in relation to assessing sexual interest. 

Hofmann et al. (2009) found significant differences between images of women and neutral 

(art) stimuli, whereby men showed greater approach response to the women stimuli versus art 

stimuli. However, Studies Four and Six of this thesis (which used images of women and 

neutral stimuli) could not replicate this finding. Also, further attempts to measure sexual 

interest using MAAB tend to produce non-significant results. Thus, the ‘replication crisis’ 

may be an issue in this area also.  

A related issue is publication bias, whereby significant results have a greater chance 

of being published than non-significant results (Kühberger, Fritz, & Scherndl, 2014). Though 

the studies looking at MAAB and sexual interest generally find non-significant results when 

looking at the AAT alone, a few have found other significant effects, which may the reason 

why the paper was published. The terminology used in reporting is also important, as it can 

sometimes give the impression of desirable results when they were not actually achieved. For 
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instance, Olsson-Collentine, van Assen, and Hartgerink (2019) examined 44,200 articles 

across 70 journals in psychology between 1985 and 2016 for results reported as ‘marginally 

significant’. They found that 40% of p values between p = .05 and p = .10 were reported as 

‘marginally significant’. This demonstrates how the wording of results can be manipulated in 

order to give the appearance of significant findings. Further, it has become a widespread issue 

that some researchers selectively report results that are confirmatory for their hypotheses and 

subsequently the literature is published (Franco, Malhotra, & Simonovits, 2016). This has 

been termed the ‘file-drawer explanation’, where non-significant results are archived but 

significant results are submitted for publication (Bergkvist, 2020). I am not suggesting that 

any of these studies have done this, but it is important to consider that selective reporting and 

publication bias is a global issue within psychological research.  

Due to these biases, some individuals have tried to move towards an Open Science 

approach. Open Science refers the “social and epistemological movement […] to make the 

publication of scientific concepts together with the protocols and data […] readily accessible” 

(Hesse, 2018, p. 126). Data sharing is said to be the cornerstone of Open Science, allowing 

other researchers to view the evidence on which conclusions are based on, and enabling 

replication with the dataset if necessary (Hagger, 2019). Moving towards Open Science and 

pre-registering reports online may not stop researchers from falsifying data or selective 

reporting necessarily, but it can help avoid obvious data manipulation (e.g., HARKing and p-

hacking) (Bergkvist, 2020). It can also hopefully go some way to avoiding the ‘file-drawer’ 

problem. 

So, why do I consider it a feasible explanation that applying MAAB to sexual interest 

research has been a victim of the ‘file-drawer’ issue? The history of AATs and MAAB were 

explored in Chapter Three. It detailed the seminal work conducted by Solarz in 1960, 

followed by Cacioppo et al. in 1993 and then Chen and Bargh in 1999. The first published 
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approach-avoidance study that addressed sexual orientation (although not diagnostic of 

sexual interest) was by Hofmann et al. in 2009, which was prior to this thesis starting (in 

2014). No other published work of this nature could be identified. It seems unlikely (though it 

is possible) that no other studies have attempted to apply MAAB to sexual interest before 

then, leaving a near-50 year gap. It is important at this point to explore the timeframe for 

application to sexual interest of other indirect measures. For instance, the IAT was first 

introduced by Greenwald et al. (1998), and then applied to sexual interest ten years later by 

Snowden et al., (2008). Similarly, the IRAP was developed by Power, Barnes-Holmes, 

Barnes-Holmes, and Stewart (2009) and then applied to sexual interest nine years later by 

Rönspies et al., (2015). Possibly one of the longer time frames is that of the Priming Task, 

first applied by Fazio, Sanbonmatsu, Powell, and Kardes (1986), but only being used in the 

sexual/preference interest domain more than two decades later (Snowden et al., 2008). 

Thus, it could be possible that other researchers have attempted to apply MAAB to 

sexual interest but were unsuccessful in doing so. Due to publication bias, these results have 

then been ‘file-drawered’ and the non-significant results have not been reported. This means 

that myself, and possibly many others like me have tried to apply MAAB to sexual interest 

with little published prior research and are thus surprised when results are not as expected. It 

should be noted that non-significant does not necessarily mean not significant. If the task or 

measure theoretically should work and does not, this is still informative.  

 

9.4 Implications & Future Directions 

There are numerous theoretical implications that are derived from this thesis. The 

utility of applying approach-avoidance measures to the assessment of sexual interest has been 

discussed at length, with little evidence to support its efficacy. As such, it was proposed that 



 

335 
 

sexual interest may not be potent enough to activate approach-avoidance responses, rendering 

the task invalid. From this lengthy analysis, the evidence points to a futility in further 

pursuing applying MAAB to sexual interest. Further, the use of approach-avoidance 

procedures more generally has come under scrutiny in this discussion, with the failings of the 

AATs (in the present thesis) being largely attributable to the type of instructions used and the 

mode in which these instructions were conveyed (i.e., the directional cues used). Though 

issues with instructions have already been explored in prior research, highlighting the 

ineffectiveness of implicit instructions (e.g., Phaf et al., 2014), researchers continue to use 

these types of instructions. However, the suggestion to use explicit instructions has 

implications for classifying approach-avoidance procedures as both implicit (De Houwer & 

Moors, 2010) and indirect (Gawronski et al., 2011). In De Houwer and Moors’ (2010) list of 

external criteria for implicit measures, the ‘self-assessment’ criterion is key for distinguishing 

direct and indirect measures. This references whether participants self-assess the to-be-

measured attribute. Though the sexual interest AAT may not be entirely a direct measure due 

to response latencies being used as the measurement outcome, rather than an explicit 

evaluation of the stimuli (i.e., Likert scale rating of sexual attractiveness), it is not entirely 

indirect either. This is because participants are explicitly evaluating the stimulus content and 

are, thus, aware of the construct being measured. This potentially makes the task susceptible 

to social desirability and deception in a way that other implicit and indirect measures are not 

(De Houwer, 2006). This potential susceptibility to social desirability questions the usage of 

the sexual interest AAT in an applied environment where accurate measurement is 

imperative.  

Another issue that can impact the ability for AATs to be used in an applied setting 

that has been highlighted is the lack of evidence for utilising a tablet PC to execute AATs. 

This has not only been found from the present thesis, but also from other research 
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investigating the utility of tablet PCs in approach-avoidance research (e.g., Dondzilo et al., 

2021; Meule et al., 2019a;b). The rationale for utilising a tablet PC to execute AATs in this 

thesis centred around the portability and adaptability of the tablet PC, which is particularly 

advantageous for applied environments, especially due to the restrictions place on what 

equipment can be used in forensic settings. However, with the existing data indicating that a 

tablet PC AAT is not valid, this rationale becomes redundant.  

From these implications, particularly the latter two, which concern the applicability of 

using the sexual interest AAT in an applied (i.e., forensic) setting, it is important to consider 

future directions for this area of research. After collating the findings of other researchers in 

the area of both sexual interest AATs (e.g., Turner et a., 2018, Weidacker et al., 2018) and 

tablet AATs (e.g., Meule et al., 2019 a;b), along with the studies in the present thesis, it is 

apparent that there is little evidence for the effectiveness of either of these tasks. Thus, the 

key question is: Should research on this method be continued with a forensic population? 

Two studies have, thus far, used child stimuli in their sexual interest AAT. Turner et al. 

(2018) used typical (i.e., non-paedophilic) subjects and presented them with adult, child, and 

neutral stimuli. However, their results found an approach bias to only neutral images, and an 

avoidance bias to all other images. Their results did not distinguish a sex- nor age-preference. 

However, it is of note that this study did not use paedophilic participants.   

It has been noted previously that different indirect measures have varying success 

rates for different samples. For instance, one such measure that shows divergence between 

typical and paedophilic participants is the Choice Reaction Time Task (CRT). As noted in the 

systematic review presented in Chapter Two, more recent CRT studies have found no 

evidence of an interaction between stimulus characteristics (i.e., the stimulus sex) and CRT 

latencies (e.g., Ó Ciardha & Gormley, 2013; Rönspies et al., 2015). However, CRT studies 

using paedophilic men and men who have sexually abused a child have been more successful. 
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That is, these participant groups evidence longer response latencies to images of children 

relative to images of adults (Dombert et al., 2015; Mokros, Dombert, Osterheider, Zappalà, & 

Santtila, 2010; Poeppl et al., 2011). Thus, can it be said for certain that an age-preference 

AAT would not work? Study One of this thesis did include child stimuli and there was some 

evidence that men demonstrated more avoidance to child stimuli versus preferred (female) 

adult stimuli (see Table 4.10). However, the men in this study were typical (i.e., non-

paedophilic). One study so far (Weidacker et al., 2018) has investigated approach-avoidance 

procedures using paedophilic participants. They found greater approach responses to child 

images compared to adult images, as expected. Thus, there may be grounds for further 

investigating the use of AATs for assessing age- rather than sex-preferences.   

 

9.5 Concluding Remarks 

This thesis tested whether the AAT (utilising a tablet PC) can be used to successfully 

measure sexual interest. Both the sexual interest AAT and utilisation of a tablet PC were 

novel at the beginning of this thesis, highlighting its originality. The sexual interest AAT has 

been thoroughly tested across six studies, varying the methodology (i.e., instructions, stimuli) 

in order to find the optimal task for assessing sexual interest. However, the studies have 

largely shown that the tablet (and joystick) AAT cannot accurately assess sexual interest. The 

general discussion chapter has attempted to explain why this may have happened when, 

theoretically speaking, the task should have worked. The explanations covered a range of 

limitations, both procedural and also applicable to sex interest assessment and psychological 

research more generally. However, it cannot be said for certain which, if any, of these 

explanations are responsible for the unexpected findings, or if, indeed, it is a combination of 

two or more of them.   
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This thesis has contributed greatly to the literature of both approach-avoidance behaviour 

and measurement of sexual interest. Though the AAT has been rigorously tested in the 

current thesis, as well being tested and published in peer-reviewed articles by others, caution 

should still be taken with this measure. It has been noted that there are no commonly 

accepted procedural details for approach-avoidance tasks, such as the acceptable number of 

trials and treatment of outliers. There are also very few reports of reliability of approach-

avoidance tasks (Gawronski et al., 2011). Moreover, the AAT applied to measurement of 

sexual interest is still very much in its infancy. Thus, whilst the recommendation is that there 

may be utility in testing the AAT as a measure of age-preference, this should be approached 

with caution. 
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Appendix C 

Quality Assessment Tool for Systematic Review 
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 Author(s):  
 Year:  
 

Title: 
 

 Aims of Paper 
  YES SOMEWHAT NO UNCLEAR N/A COMMENTS 

1 Were the aims clearly stated?       

1.1 Do these aims relate to the 
assessment of an individual’s 
sexual preference? 

      

2 Were hypotheses clearly 
stated? 

      

3 Was an indirect measure 
included? 

      

3.1 Was this indirect measure 
accurately and adequately 
described? 
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 Sample 
  YES SOMEWHAT NO UNCLEAR N/A COMMENTS 

4 Was the recruitment described 
for participants? 

      

4.1 Was there an 
inclusion/exclusion criteria? 

      

5 Was the sample size justified?       

5.1 Did the study include a report 
of power analysis? 

      

5.2 If the study did include a report 
of power analysis, was the 
sample size large enough 
according to this? 

      

6 Was there a control group?       

6.1 Was the control group 
recruitment described? 

      

7 Was gender reported?       

8 Was sexual preference 
reported? 
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8.1 Was sexual preference 
measured using a validated 
scale? 

      

 Study Design 
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9 Was a pilot study included?       

9.1 If there was a pilot study, were 
the conclusions drawn from it 
adequate enough to continue to 
a full study? 

      

10 Was there a control condition?       

11 Were possible confounds 
controlled for? (E.G. 
counterbalancing for order 
effects) 

      

12 Were stimuli appropriate for 
the study? 

      

12.1 Were stimuli standardised e.g. 
attractiveness ratings obtained, 
used in many other studies? 
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12.2 Were control stimuli used?       

 Results 
  YES SOMEWHAT NO UNCLEAR N/A COMMENTS 

13 Was missing or incorrect data, 
and/or outliers reported? 

      

14 Was the statistical test 
reported? 

      

15 Were hypotheses directly 
tested? 

      

16 Were hypotheses supported?       

17 Were effect sizes reported?       

18 Were exact p values reported?       

19 Were confidence intervals 
reported? 

      

20 Was the measure determined as 
an apt measure of sex interest 
assessment? 

      

21 Was reliability tested?       

22 Was validity tested?       
23 Were limitations identified?       
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Prisma Flow Diagram Indicating Article Selection Process for Systematic Review 
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Appendix E 

Systematic Review Full List of Included Articles 
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Quinsey, Ketsetzis, Earls & Karamanoukian 
(1996) 
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Fromberger, Meyer, Kempf, Jordan & Müller 
(2015) 
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Engage in Sexual Interactions with Fa’afafine 
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Lalumière, Babchishin, & Ebsworth (2018) The Use of Film Clips in a Viewing Time 
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Han, Sun, Sun, Gao, Zie, & Jou (2020) Reactions and gender differences to online 
pictures of covered sexual organs among 
heterosexual young adults—Studies based on 
behavior, eye movement and ERP 

Implicit Association Test Camperio Ciani & Battaglia (2014) Implicit measurements of sexual preference 
in self-declared heterosexual men: a pilot 
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Dot Probe Snowden, Curl, Jobbins, Lavington & Gray 
(2016) 

Automatic Direction of Spatial Attention to 
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Wright & Adams (1999) The Effects of Stimuli that Vary in Erotic 
Content on Cognitive Processes 

Santtila, Mokros, Viljanen, Koivisto, 
Sandnabba, Zappalà & Osterheider (2009) 
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reaction time task and priming: A feasibility 
study 

Dombert, Antfolk, Zappalà, & Mokros (2017) Identifying pedophilic interest in sex 
offenders against children with the indirect 
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Pictorial Modified Stroop Ó Ciardha & Gormley (2012) Using a Pictorial-Modified Stroop Task to 
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Offenders Against Children 

Dual Target Rapid Serial Visual 
Processing 

Mac Conaill (2012) The Attentional Blink as an Indicator of 
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Zappalà, Antfolk, Bäckström, Dombert, 
Mokros & Santtila (2013a) 

Using a Dual-Target Rapid Serial Visual 
Presentation Task (RSVP) as an Attention-
Based Measurement Procedure of Sexual 
Preference: Is it Possible to Fake? 
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variant of the Affect Misattribution Procedure  
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in Heterosexual Men 

Weidacker, Kärgel, Massau, Weiß, Kneer, 
Krueger & Schiffer (2018 

Approach and Avoidance Tendencies Toward 
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Welsch, von Castell, Rettenberger, Turner, 
Hecht & Fromberger (2020) 
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distance and approach-avoidance movements 
towards virtual agents in males 

Mousetracking Bartels, Lister, Imhoff, & Banse (2019) Tracking Mouse Trajectories Related to 
Decisions About Sexual Interest 

Sexual Distractor Mental Rotation Task Jordan, Wieser, Methfessel, Fromberger, 
Dechent & Müller (2018) 

Sex attracts - neural correlates of sexual 
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Eye-Tracking Dawson & Chivers (2016) Gender-specificity of initial and controlled 
visual attention to sexual stimuli in 
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Dawson & Chivers (2019) The effect of task demands on gender-
specificity of visual attention biases in 
androphilic women and gynephilic men 

Fromberger, Jordan, von Herder, Steinkrauss, 
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(2012) 
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Sexually Mature and Immature Stimuli 
Between Heterosexual Sexual Offenders, 
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visual attention patterns to sexually preferred 
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Rönspies, Schmidt, Melnikova, Krumova, 
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Comparison of Priming Techniques and the 
Implicit Association Task 

Pictorial Modified Stroop, Implicit 
Association Test & Choice Reaction Time 

Ó Ciardha & Gormley (2013) Measuring sexual interest using a pictorial 
modified Stroop task, a pictorial Implicit 
Association Test, and a Choice Reaction 
Time task 

Implicit Associations Test & Priming Task Snowden & Gray (2013) Implicit sexual associations in heterosexual 
and homosexual women and men 

Snowden, Fitton, McKinnon, & Gray (2020) Sexual Attraction to Both Genders in 
Ambiphilic Men: Evidence from Implicit 
Cognitions 

Pictorial Modified Stroop & Viewing Time Bourke & Gormley (2012) Comparing a pictorial stroop task to viewing 
time measures of sexual interest. 

Viewing Time & Choice Reaction Time Gress, Anderson & Laws (2013) Delays in attentional processing when 
viewing sexual imagery: The development 
and comparison of two measures 

Cued Pro- and Antisaccade Paradigm & 
Viewing Time 

Oberlader, Ettinger, Banse, & Schmidt (2017) Development of a cued pro-and antisaccade 
paradigm: An indirect measure to explore 
automatic components of sexual interest. 
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Appendix F 

Initial Systematic Review Articles (conducted between November 2015 and June 2016) 

Articles containing one indirect measure 
Indirect Measure Author & Year Article Title 
Viewing Time Pohl, Wolters & Ponseti (2015) Investigating the Task Dependency of 

Viewing Time Effects 
Imhoff, Schmidt, Nordsiek, Luzar, Young & 
Banse (2010) 

Viewing Time Effects Revisited: Prolonged 
Response Latencies for Sexually Attractive 
Targets Under Restricted Task Conditions 

Imhoff, Schmidt, Weiβ, Young & Banse 
(2012) 

Vicarious viewing time: Prolonged response 
latencies for sexually attractive targets as a 
function of task- or stimulus-specific 
processing 

Lippa (2012) Effects of Sex and Sexual Orientation on 
Self-Reported Attraction and Viewing Times 
to Images of Men and Women: Testing for 
Category Specificity 

Lippa (2013) Men and Women with Bisexual Identities 
Show Bisexual Patterns of Sexual Attraction 
to Male and Female ‘‘ Swimsuit Models ’’ 

Lippa, Patterson & Marelich (2010) Looking at and Longing for Male and Female 
‘‘ Swimsuit Models ’’: Men Are Much More 
Category Specific Than Women 

Israel & Strassberg (2009) Viewing time as an objective measure of 
sexual interest in heterosexual men and 
women 

Harris, Rice, Quinsey & Chaplin (1996) Viewing Time as a Measure of Sexual 
Interest Among Child Molesters and Normal 
Heterosexual Men 
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Articles containing one indirect measure 
Indirect Measure Author & Year Article Title 

Quinsey, Ketsetzis, Earls & Karamanoukian 
(1996) 

Viewing Time as a Measure of Sexual 
Interest 

Fromberger, Meyer, Kempf, Jordan & Müller 
(2015) 

Virtual Viewing Time: The Relationship 
between Presence and Sexual Interest in 
Androphilic and Gynephilic Men 

Ebsworth & Lalumière (2012) Viewing Time as a Measure of Bisexual 
Sexual Interest 

Petterson, Dixson, Little & Vasey (2015) Viewing Time Measures of Sexual 
Orientation in Samoan Cisgender Men Who 
Engage in Sexual Interactions with Fa’afafine 

Implicit Association Test Camperio Ciani & Battaglia (2014) Implicit measurements of sexual preference 
in self-declared heterosexual men: a pilot 
study on the rate of androphilia in Italy. 

Implicit Relational Assessment Procedure Timmins, Barnes-Holmes & Cullen (2016) Measuring Implicit Sexual Response Biases 
to Nude Male and Female Pictures in 
Androphilic and Gynephilic Men 

Rönspies, Schmidt, Melnikova, Krumova, 
Zolfagari & Banse (2015) 

Indirect Measurement of Sexual Orientation: 
Comparison of the Implicit Relational 
Assessment Procedure, Viewing Time, and 
Choice Reaction Time Tasks 

Dot Probe Snowden, Curl, Jobbins, Lavington & Gray 
(2016) 

Automatic Direction of Spatial Attention to 
Male Versus Female Stimuli: A Comparison 
of Heterosexual Men and Women 

Choice Reaction Time Wright & Adams (1994) Assessment of Sexual Preference Using a 
Choice Reaction Time Task 

Wright & Adams (1999) The Effects of Stimuli that Vary in Erotic 
Content on Cognitive Processes 

Santtila, Mokros, Viljanen, Koivisto, 
Sandnabba, Zappalà & Osterheider (2009) 

Assessment of sexual interest using a choice 
reaction time task and priming: A feasibility 
study 
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Articles containing one indirect measure 
Indirect Measure Author & Year Article Title 
Pictorial Modified Stroop Ó Ciardha & Gormley (2012) Using a Pictorial-Modified Stroop Task to 

Explore the Sexual Interests of Sexual 
Offenders Against Children 

Dual Target Rapid Serial Visual 
Processing 

Mac Conaill (2012) The Attentional Blink as an Indicator of 
Sexual Interest 

Zappalà, Antfolk, Bäckström, Dombert, 
Mokros & Santtila (2013a) 

Using a Dual-Target Rapid Serial Visual 
Presentation Task (RSVP) as an Attention-
Based Measurement Procedure of Sexual 
Preference: Is it Possible to Fake? 

Zappalà, Antfolk, Bäckström, Dombert, 
Mokros & Santtila (2013b) 

Differentiating sexual preference in men: 
using dual task rapid serial visual 
presentation task. 

Semantic Misattribution Procedure Imhoff, Schmidt, Bernhardt, Dierksmeier & 
Banse (2011) 

An inkblot for sexual preference: A semantic 
variant of the Affect Misattribution Procedure  

 

 

 

Articles containing more than one indirect measure 
Indirect Measure(s) Author & Year Article Title 
Implicit Relational Assessment Procedure, 
Viewing Time & Choice Reaction Time 

Rönspies, Schmidt, Melnikova, Krumova, 
Zolfagari & Banse (2015) 

Indirect Measurement of Sexual Orientation: 
Comparison of the Implicit Relational 
Assessment Procedure, Viewing Time, and 
Choice Reaction Time Tasks 

Implicit Associations Test & Priming Task Snowden, Wichter & Gray (2008) Implicit and Explicit Measurements of Sexual 
Preference in Gay and Heterosexual Men: A 
Comparison of Priming Techniques and the 
Implicit Association Task 
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Articles containing more than one indirect measure 
Indirect Measure(s) Author & Year Article Title 
Pictorial Modified Stroop, Implicit 
Association Test & Choice Reaction Time 

Ó Ciardha & Gormley (2013) Measuring sexual interest using a pictorial 
modified Stroop task, a pictorial Implicit 
Association Test, and a Choice Reaction 
Time task 

Implicit Associations Test & Priming Task Snowden & Gray (2013) Implicit sexual associations in heterosexual 
and homosexual women and men 

Pictorial Modified Stroop & Viewing Time Bourke & Gormley (2012) Comparing a pictorial stroop task to viewing 
time measures of sexual interest. 

Viewing Time & Choice Reaction Time Gress, Anderson & Laws (2013) Delays in attentional processing when 
viewing sexual imagery: The development 
and comparison of two measures 
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Appendix G 

Thesis Stimuli (separated by study) 

 

Study One 

Female Image 1 

Study One 

Female Image 2 

Study One 

Female Image 3 

Study One 

Female Image 4 
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Study One 

Female Image 5 
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Study Two 

Non-Erotic Female 
Image 1 

Study Two 

Non-Erotic Female 
Image 2 

Study Two 

Non-Erotic Female 
Image 3 

Study Two 

Non-Erotic Female 
Image 4 
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Study Two 

Non-Erotic Female 
Image 5 

Study Two 

Erotic Female 
Image 1 

Study Two 

Erotic Female 
Image 2 

Study Two 

Erotic Female 
Image 3 
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Study Two 

Erotic Female 
Image 4 

Study Two 

Erotic Female 
Image 5 
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Study Three, Four, 
& Six 

Erotic Female 
Image 1 

Study Three, Four, 
& Six 

Erotic Female 
Image 2 

Study Three, Four, 
& Six 

Erotic Female 
Image 3 

Study Three, Four, 
& Six 

Erotic Female 
Image 4 
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Study Three, Four, 
& Six 

Erotic Female 
Image 5 

Study Three, Four, 
& Six 

Erotic Female 
Image 6 

Study Three, Four, 
& Six 

Erotic Female 
Image 7 

Study Three, Four, 
& Six 

Erotic Female 
Image 8 
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Study Three, Four, 
& Six 

Erotic Female 
Image 9 

Study Three, Four, 
& Six 

Erotic Female 
Image 10 

Study Three, Four, 
& Six 

Erotic Female 
Image 11 

Study Three, Four, 
& Six 

Erotic Female 
Image 12 
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Study Three, Four, 
& Six 

Erotic Female 
Image 13 

Study Three, Four, 
& Six 

Erotic Female 
Image 14 

Study Three, Four, 
& Six 

Erotic Female 
Image 15 

Study Three, Four, 
& Six 

Erotic Female 
Image 16 
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Study Three, Four, 
& Six 

Erotic Female 
Image 18 

Study Three, Four, 
& Six 

Erotic Female 
Image 19 

Study Three, Four, 
& Six 

Erotic Female 
Image 17 

Study Three, Four, 
& Six 

Erotic Female 
Image 20 
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Study Four & Six 

Erotic Female 
Image 21 

Study Four & Six 

Erotic Female 
Image 22 
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Study One 

Male Image 1 

Study One 

Male Image 2 

Study One 

Male Image 3 

Study One 

Male Image 4 
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Study One 

Male Image 5 
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Study Two 

Non-erotic Male 
Image 1 

Study Two 

Non-erotic Male 
Image 2 

Study Two 

Non-erotic Male 
Image 3 

Study Two 

Non-erotic Male 
Image 4 
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Study Two 

Non-erotic Male 
Image 5 

Study Two 

Erotic Male Image 1 

Study Two 

Erotic Male Image 2 

Study Two 

Erotic Male Image 3 
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Study Two 

Erotic Male Image 4 

Study Two 

Erotic Male Image 5 
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Study Three, Four, 
& Six 

Erotic Male Image 
1 

Study Three, Four, 
& Six 

Erotic Male Image 
2 

Study Three, Four, 
& Six 

Erotic Male Image 
3 

Study Three, Four, 
& Six 

Erotic Male Image 
4 



 

438 
 

 

Study Three, Four, 
& Six 

Erotic Male Image 
5 

Study Three, Four, 
& Six 

Erotic Male Image 
6 

Study Three, Four, 
& Six 

Erotic Male Image 
7 

Study Three, Four, 
& Six 

Erotic Male Image 
8 
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Study Three, Four, 
& Six 

Erotic Male Image 
9 

Study Three, Four, 
& Six 

Erotic Male Image 
10 

Study Three, Four, 
& Six 

Erotic Male Image 
11 

Study Three, Four, 
& Six 

Erotic Male Image 
12 
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Study Three, Four, 
& Six 

Erotic Male Image 
13 

Study Three, Four, 
& Six 

Erotic Male Image 
14 

Study Three, Four, 
& Six 

Erotic Male Image 
15 

Study Three, Four, 
& Six 

Erotic Male Image 
16 
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Study Three, Four, 
& Six 

Erotic Male Image 
17 

Study Three, Four, 
& Six 

Erotic Male Image 
18 

Study Three, Four, 
& Six 

Erotic Male Image 
19 

Study Three, Four, 
& Six 

Erotic Male Image 
20 



 

442 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study Four & Six 

Erotic Male Image 
21 

Study Four & Six 

Erotic Male Image 
22 


