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UNIVERSITY OF SOUTHAMPTON

ABSTRACT

DEPARTMENT OF ELECTRONICS AND COMPUTER SCIENCE

Doctor of Philosophy

by Anastasia Eleftheriou

Sexually transmitted infections (STIs) are ongoing concerns. The best method for pre-

venting the transmission of these infections is the correct and consistent use of condoms.

The main aim of this thesis was to investigate the use of serious games and computer

simulations for sexual health issues and, in particular, to explore the use of simulations

to access and influence attitudes to sexual behaviour and risk. Judgements of attrac-

tiveness have previously been shown to influence the character of social interactions.

This thesis sought to better understand the relationship between perceived attractive-

ness, perceived sexual health status and condom use intentions in both heterosexual

male and heterosexual female populations. Both samples’ perceptions of attractiveness

influenced their condom use intentions. In particular, the more attractive a partner was

judged to be on average, the more likely participants would be willing to have sex with

them and the less likely they were to intend to use a condom during sex. Therefore,

this work suggests that such risk biases should be incorporated into sexual health ed-

ucation programmes and condom use interventions. Few studies have explored the use

of computer games in interventions for increasing condom use by challenging the false

sense of security associated with judging the presence of an STI based on attractiveness.

The studies reported in this thesis extend the literature by investigating the potential

of computer simulations in serious games for sex education. Engaging in the simula-

tions and games developed for this research had an impact on participants’ confidence

in evaluating sexual risks. The interventions’ efficacy was associated with individual

propensity for sexual sensation seeking and sexual excitation seeking. Moreover, the

findings of this research work indicate that computer simulations could be an effective

sex education intervention, in reducing the barriers to condom use.

http://www.soton.ac.uk
http://www.ecs.soton.ac.uk
mailto:ae2n12@soton.ac.uk
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Chapter 1

Introduction

The main aim of the interdisciplinary research described in this thesis was to investigate

the use of serious games and computer simulations for public health issues and, in

particular, to explore the use of simulations to access and influence attitudes to sexual

behaviour and risk. Subsidiary questions through which I explored this were whether

the perceived attractiveness of an individual is regarded as being a reliable signal of

their sexual health status and, more specifically, whether people use this signal when

they have to make a decision about whether they will use a condom when engaging in

sexual intercourse.

The reason I chose to develop simulations and serious games as part of this PhD is

because they offer enormous potential for young people’s sex education, a generation

very familiar with computer and video game playing. Simulation models could give

young people the potential to engage with a simulated world of people and their sexual

interactions within which they can come to better understand the ramifications of their

risk-taking sexual behaviour. The implications of risky sexual behaviour are hard for

people to understand because this behaviour takes place in a complicated network of

interacting people. By using a simulation of this setting, we aimed to enable users and

practitioners to gain insights into the implications of risky sexual behaviour. As this

network of interactions is an example of a complex system, it is hard for people to

intuitively understand and therefore, simulations can help them in achieving a better

understanding of the implications of risky sexual behaviour.

Further discussion on serious games is included in Chapter 2, that also discusses attrac-

tiveness, sexual health issues and sex research methodologies. Chapter 3 discusses the

first steps towards building a simulation of STI spread in a sexual population. The main

aim of the study described in Chapter 3 was to get familiar with the new concepts and

methodologies (Health Psychology and Gaming), as at the time they were completely

new areas for me.

1



2 Chapter 1 Introduction

Chapters 4 and 5 present work carried out on attractiveness and condom use decisions.

This work received big media and academic impact. Researchers have contacted me

with comments and questions and a few have already tried to replicate it. Thousands

of people posted and contacted us with interesting and important information regarding

their own sexual behaviours and strategies, which was a result of their self-reflections

from our published material.

Chapter 6 explains the work carried out on the design and implementation of the sim-

ulation which was used for the serious game in our second simulation experiment and

chapter 7 presents a comparison study between an improved simulation intervention and

three other conditions. Chapter 8 provides a summary and a discussion of these studies,

acknowledges limitations and makes suggestions for further development in this field.

The interdisciplinary research work carried out for the current thesis has effectively

linked Computer Science and Healthcare. Chapter 4 was published in BMJ Open, which

is a medical journal, chapter 5 was also submited in BMJ Open (received minor cor-

rections, has been reviewed and resubmitted in January 2018), chapter 6 was published

in JMIR Serious Games, which is a journal on gaming and chapter 7 was submitted in

Computers in Human Behavior, which is a journal dedicated to examining the use of

computers from a psychological perspective. Additionally, the work was presented in

various national and international conferences, in particular:

• The Society for the Scientific Study of Sexuality Annual Meeting, Atlanta, United

States, November 2017. (Chapter 7)

• Canadian Sex Research Forum Annual Meeting, Quebec City, Canada, September

2016 (Chapter 6)

• The Society for the Scientific Study of Sexuality Annual Meeting, New Mexico,

United States, November 2015 (Chapter 4)

• Student Conference on Complexity Science, Granada, Spain September 2015 (Chap-

ter 4)

• Student Conference on Complexity Sciences, Brighton, United Kingdom, August

2014 (Chapter 3)

Finally, I received the Research Mobility Program (RMP) award for a research visit in

the University of Western Australia, where I spent a month (October 2014) working

with Professor Leigh Simmons (Director/ARC Professorial Fellow in the Centre for

Evolutionary Biology) and I presented my research work (Chapter 3) in the Computer

Science, Psychology and Biology departments of UWA.

The key contributions of this thesis are:
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• Better understanding of the relationship between perceived attractiveness, per-

ceived sexual health status and condom use intentions in a heterosexual male

population. Male perceptions of attractiveness influence their condom use inten-

tions; such risk biases could profitably be discussed during sex education sessions

and in condom use promotion interventions. (Chapter 4)

• Exploration of the relationships between perceived attractiveness, perceived sex-

ual health status, condom use intentions and condom use resistance in women.

Women’s perceptions of men’s attractiveness influence their condom use intentions;

such risk biases should be incorporated into sexual health education programmes

and condom use interventions. (Chapter 5)

• Investigation of the potential use of serious games for sex education. Engaging

in the Term on the Tides game had an impact on participants’ confidence in

evaluating sexual risks. (Chapter 6)

• Better understanding of the potential of computer simulations for sex education.

Computer simulations could be an effective sex education intervention that reduces

the barriers to condom use. The interventions’ efficiency was associated with

individual propensity for sexual sensation seeking and sexual excitation seeking.

(Chapter 7)





Chapter 2

Review of the Relevant Literature

This thesis intended to use computer science in order to address a sexual health issue.

Therefore, the tasks were designed and implemented in such a way that the issue was

identified, well understood and defined, the proposed solutions were thoroughly investi-

gated and new ideas and suggestions were illustrated.

Discussions with senior researchers in the area of sexual health and the review of the

previous literature presented in this section, pointed in the same direction; one of the

major problems that young people still face is contracting STIs, mainly because they

fail to judge the risks that they take during sexual encounters. Hence, the challenge

was to find the best way to apply what is currently known in computer science to tackle

this problem and to ascertain what tools we could further develop to assist towards this

direction.

This investigation started by isolating one factor that causes inaccurate judgements of

sexual health risk; perceived attractiveness. Therefore, this literature review is presented

in four sections; the first discusses the association between perceived attractiveness and

perceived health status, the methodological issues in this area of research and comments

on the effectiveness of some current sex education interventions. The second presents

serious games and simulation. In the third section, the opportunities for serious game

simulations to contribute to sex education are explored and finally, the research questions

of the thesis are introduced.

2.1 Attractiveness and Sexual Health

2.1.1 The Concept of Attractiveness

Physical attractiveness has been the subject of extensive research in the human be-

havioural sciences as it dramatically influences the social experience [Scott et al. (2013)],

5



6 Chapter 2 Review of the Relevant Literature

especially mate choice [Valentine et al. (2014)]. The impressions that a person’s appear-

ance makes can strongly influence their interaction with the social environment. For

example, studies have shown that accurate judgments of unfaithfulness (sexual trust-

worthiness, cheating) can be made on the basis of perceived attractiveness alone, without

considering any behavioural cues [Buckingham et al. (2006); Rhodes et al. (2013)].

Several studies have examined the correlation between facial symmetry and attractive-

ness [Perrett et al. (1999); Scheib et al. (1999)]. Symmetry is believed to reflect health

[Peters et al. (2007)]. Although symmetry appears to positively affect facial attractive-

ness [Scheib et al. (1999)], the magnitude of this effect is not generally agreed [Thornhill

and Gangestad (1999); Lewis (2017)], as some studies found that asymmetry sometimes

is preferred when the face exhibits a healthy status and has signals of immunocompetence

(i.e., having a strong immune response).

Also, according to Little et al. [Little et al. (2014)], men tend to prefer novel faces,

whereas women prefer familiar ones. These researchers examined sex differences in pref-

erences for familiarity by exposing 83 women and 63 men to the same faces twice. They

found that faces were judged as more attractive on the second rating by women and

less attractive by men. In another study by the same group [DeBruine et al. (2008)],

women’s attraction to faces was positively related to self-rated similarity to their current

partner’s face, while the effect was significantly weaker for men. The authors’ explana-

tion of this phenomenon is that men tend to pursue more partners than women, as this

dramatically increases their reproductive success, whilst women do not have the need to

do so as they can be inseminated by only one man at a time.

Another theory suggests that faces are perceived as attractive when their configuration

approximates the mathematical average facial configuration of the population [Trujillo

et al. (2014)]. Hence, faces that deviate from this average configuration are perceived as

relatively unattractive. It is claimed that this preference for mathematical averageness

is common across cultures [Apicella et al. (2007)]. Studies suggest that the averageness

of a face is both a necessary and sufficient condition to determine facial attractiveness

[Langlois et al. (1994)].

As mentioned above, a number of traits have been proposed as being important in

human mate choice and have been extensively independently analysed in order to ex-

plain why they have survived evolution. Currie and Little [Currie and Little (2009)]

presented a study on the combination of these traits and their relative contribution to

physical attractiveness. In one study they experimentally observed how the integration

of traits such as symmetry, waist-to-hip ratio, body fat, etc., produced real mate choice

behaviour. The study involved 127 men and 133 women, who were shown pictures of ten

people of the opposite sex and rated them for their attractiveness for both a potential

short-term relationship and a long-term relationship. Participants had to rate pictures

of the face and the body independently. Finally, they were asked to rate the combined
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pictures. For both genders and relationship types, face ratings were found to be the best

predictor of the ratings of combined images. Men tended to rely more on female body

ratings for short term relationships than long-term relationships but women showed no

significant difference between ratings in the short and long-term conditions [Currie and

Little (2009)].

Peters et al. [Peters et al. (2007)] addressed an important issue in their studies. They

identified the fact that, if there is an interaction between facial and bodily attractiveness,

faces and bodies cannot meaningfully be studied separately. Therefore, to ensure that

previous results of mate choice studies based on only either face or body attractiveness

were valid, they conducted the following experiment. Male and female participants were

asked to rate opposite-sex, full-body photographs for overall attractiveness and were also

asked to provide separate face and body ratings [Rhodes et al. (2005)]. The interaction

between face and body attractiveness did not predict overall attractiveness and both

made independent contributions to overall attractiveness [Peters et al. (2007)].

As this literature review focuses on the association between perceived attractiveness

and sexual health it is worth discussing first how general health status is related to

attractiveness. The following subsection explores relevant work in this area.

2.1.2 The Association between Perceived Attractiveness and Perceived

General Health

Attractiveness can provide important information about characteristics that men and

women value in a potential mating partner, such as their health and reproductive value

[Maestripieri et al. (2014)]. Attractiveness itself is a component of reproductive value if

it is heritable, as there is selection for raising attractive offspring who will find it easier

to secure a mate.

According to Miller [Miller and Todd (1998)], sexual cues are signals of health and

phenotypic quality that play an important role during mating. For example, a lower

waist-to-hip ratio in women seems to be attractive to men. The suggested reason for

this is that it indicates good hormonal levels and health. Women who are sexually

immature, obese, post-menopausal, pregnant etc., have higher waist-to-hip ratio and are

least preferred by men. Additionally, male sex hormones produce wider jaws, cheekbones

and noses [Grammer and Thornhill (1994)]. Hence, these characteristics and many more

used in Miller’s study (such as height and facial averageness) are considered attractive,

as they constitute hormonal balance and health indicators.

Leivers et al. [Leivers et al. (2014)] examined whether men’s own phenotypic traits and

female attractiveness together influence semen quality. Eighty-one heterosexual male

participants collected semen samples while viewing images of highly attractive women

and women with low attractiveness ratings. Both the male and female phenotypes
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(attractiveness) interacted to influence semen quality in men. Highly attractive males

produced better quality semen than less attractive men when responding to pictures

of highly attractive women. This supports previous evidence that shows higher male

investment in ejaculate quality when they mate with attractive women [Delbarco-Trillo

(2011); Kelly and Jennions (2011)].

Rupp et al. [Rupp et al. (2009a)] used fMRI to measure the brain activity of twelve

single heterosexual women, between 23-28 years old who were not using any hormonal

contraception, while they viewed photos of men’s faces. Stimuli were shown together

with information regarding the potential risk of each man as a sexual partner in the form

of the number of sexual partners and the frequency of condom use. Participants indicated

their sexual preference towards low risk men compared with high risk men. In a similar

study [Rupp et al. (2009b)] from the same research group, the twelve aforementioned

female participants perceived masculinised faces to be both riskier and more attractive

than feminised faces.

Evidence indicates that people not only believe they are able to recognise risky situa-

tions and avoid STIs [Bandura (1990); Poppen and Reisen (1997)] but also that they

hold stereotypical beliefs about who is most likely to be infected with STIs. In par-

ticular, if the image of a sexual partner is not consistent with the image of someone

who is infected with an STI, the possibility that the partner could be infected may be

underestimated [Van der Pligt (1996)]. Implicit personality theories suggest that a set

of assumptions or beliefs held by an individual about the characteristics of a person in-

dicate whether the person is infected with an STI [Clark et al. (1996); Gold and Skinner

(1996)] and often people tend to rely on these to evaluate risk. For example, a person

met in a club may be judged to be more likely to be infected with an STI than someone

met at a family dinner, or a person appearing to be fit and healthy might be assumed

to not be infected with an STI. Additionally, people tend to believe that it is possible

to evaluate a partner’s level of STI risk based on their visible or inferred personal char-

acteristics, such as appearance, education, and occupation, or the type of relationship

that they have with that partner (such as short/long term, hooking-up, exclusive, open)

[Pulerwitz et al. (2002)]. Perceived attractiveness has also been shown to induce good

mood [Kenrick et al. (1993)] which encourages reliance on the use of stereotypes when

forming impressions and condom use strategies [Park and Banaji (2000)].

2.1.3 Methodological Issues in Sexuality Research

Other than the rare laboratory studies in which sexual behaviour is directly observed

by the researcher, sexuality research relies heavily on self-reported sexual behaviour

[Catania et al. (1990a); Brener et al. (2003)]. This section focuses on some of the

methodological challenges associated with self-report data.
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First, as sex is a highly private activity, participants in studies have to overcome their

fear of embarrassment in order to reveal to a stranger their sex-related thoughts, feelings,

ideas, experiences and issues [Herold and Way (1988); Brener et al. (2003)]. Therefore,

concerns are raised regarding the validity of such self-reported data. Evidence of people’s

negative attitudes towards revealing details about their sexual lives has been presented in

the past [Catania et al. (1990b); Brener et al. (2003)]. However, Wiederman [Wiederman

(1999)], in his study of volunteer bias in sexuality research, reported only discomfort in

a minority of the participants, even though the content of the study was unknown to

them before the session. Discomfort was unrelated to gender.

Another issue concerns over- or under-reporting of sexual activity by participants. This

can happen for various reasons. For example, individuals in a relationship report differ-

ent frequencies of sexual activity with their partner depending on their levels of sexual

satisfaction [Catania et al. (1990a)]. Sexually satisfied partners report higher levels of

activity than their less satisfied partner [Clark and Wallin (1964)]. Moreover, young men

often have a tendency to over-report their sexual experiences as this can be an indication

of their sexual power and/or value [Marsiglio (1988); Catania et al. (1990a); Papadopou-

los (2010)]. Similarly, young women may under-report [Schroder et al. (2003)], as people

are often more accepting of certain sexual behaviour (e.g. casual sex) for men than for

women (sexual double standard) [Sprecher et al. (2013)]. In other words, reporting bias

in sex research may occur due to social desirability [Catania et al. (1990a); Tourangeau

and Yan (2007)] as participants tend to give responses that are socially acceptable within

their peer and social groups.

In order for participants to feel more comfortable reporting their sexual experiences,

methods such as self-completion anonymous questionnaires (SAQ), telephone interviews

or computer assisted interviews may be better than face to face interviews (FTFI) [Fen-

ton et al. (2001); Jiang et al. (2006); Nguyen et al. (2012)]. On the other hand, FTFIs

minimise non-responding and enable explanation of unfamiliar terms and clarification

of questions [Weinhardt et al. (1998)]. Although telephone interviews can provide more

privacy than FTFIs, some high risk people are homeless or transient and they cannot be

reached by phone [Weinhardt et al. (1998)]. Durant [Durant et al. (2002)] investigated

the difference between “anonymous” and “confidential” data collection. Participants in

the anonymous condition did not provide any personal information, whilst participants

in the confidential condition were asked to provide their name and date of birth, although

they were assured of confidentiality. The results suggested the benefits of anonymity;

all dropouts and the majority of nonresponses occurred in the confidential condition

[Schroder et al. (2003)].

However, even when participants in studies are willing to be honest and accurate, they

may fail to do so due to the difficulty of recalling details about their sexual activity

[Catania et al. (1990a); Fenton et al. (2001)]. Memory accuracy can be influenced
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by the “complexity” of the individual’s sexual life. In other words, people in long-

term monogamous relationships can potentially find it easier to recall certain sexual

details than people who engage in sexual activities with multiple partners [Catania

et al. (1990a); Fenton et al. (2001)]. Moreover, memory errors are affected by the length

of the reference interval and also by the frequency of the sexual behaviour in question

e.g., activity that may occur infrequently (such as anal intercourse) compared with more

frequent activities (such as penile-vaginal intercourse) [Graham et al. (2003)]. For this

reason, in studies relying on retrospective reports researchers often justify intervals of

up to three months (when self-administered questionnaires are used) as intervals longer

than that lead to a decline in accuracy [Wiederman (1999); Schroder et al. (2003)]. This

issue can be resolved with the use of diaries from the participants, in which they record

the sexual activity in question for a specified time (depending on the specific interests

of the study) [Leigh et al. (1998); Graham et al. (2003)]. However, this method requires

considerably more commitment and effort from the participant [Weinhardt et al. (1998)].

Low literacy is another issue for sexual health research, especially in high-risk popula-

tions in which STI transmission is more common [Schroder et al. (2003)]. Therefore,

the assessment method should be adapted accordingly, in order to reduce errors due

to misunderstandings and uncertainty. Good examples of assessments for low-literacy

populations are the audio-presentations of the research questions; however, if these are

administered by an interviewer rather than audio-assisted, this would make participants

no longer anonymous [Weinhardt et al. (1998); Schroder et al. (2003)].

The next section focuses on possible sex education interventions.

2.1.4 Sex Education and Sexual Health Interventions

More than one million sexually transmitted infections are acquired every day worldwide

[WHO (2016)]. The best method for preventing the spread of these infections is the

correct and consistent use of a condom [Jemmott et al. (1992); Holmes et al. (2004)].

However, people, especially young people [Cooper (2002); Chanakira et al. (2014)], are

engaging in risky sexual behaviours such as having sex with multiple partners, having

condomless sex, or using condoms incorrectly or inconsistently [Crosby et al. (2005);

Baxter et al. (2011)]. For this reason, there are several strategies and intervention

programs in place to encourage consistent and correct condom use and safer sexual

behaviours.

There are two main categories of intervention programs used by various different coun-

tries over the last few decades: comprehensive sex education programs that include

information about the benefits and consequences of sex, STIs and contraception to

abstinence-only programs that attempt to delay sexual debut. Abstinence-only mes-

sages teach that sex should be delayed until marriage, abstinence is the only morally
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correct option and acceptable behaviour, and discussion of contraception methods is

typically limited to statements about ineffectiveness [Kohler et al. (2008)]. On the

other hand, comprehensive programs include abstinence messages (such as abstinence

being the best method for avoiding STIs), but also provide information on contraception

methods to prevent pregnancy, condoms to prevent STIs and information on a variety

of sexuality related topics (such as sexual expression, human development, relationships

etc.) [Kohler et al. (2008)].

There is a concern amongst some people that sex education programs will encourage

teenagers to start engaging in sexual activities earlier. Cohen et al. [Cohen et al. (2012)]

and Kirby et al. [Kirby (2001)], however, provided evidence that this fear is not justified;

their studies revealed that teenagers who participated in sex education programs did not

have earlier onset of sexual activity. Some parents reported that they believed that sex

education programs should start early at school and give age-appropriate information

to the students, such as differences in male and female bodies, sexual assault and the

correct names for genitalia [Cohen et al. (2012)]. As students progress from primary

school to secondary school, their sex education should develop more and give them more

information, based on the foundation they have received earlier on. In support of this,

Ku et al. [Ku et al. (1992)] found that adolescents who received sex education had

adopted a safer sexual behaviour such as more frequent condom use and fewer sexual

partners. Similarly, Jemmott et al. [Jemmott et al. (1992)] found in their studies that

those adolescents who received a sexual risk reduction intervention reported engaging in

less risky sexual behaviour after the intervention, than those who received the control

intervention.

Research by Kantor et al., [Kantor et al. (2008)] shows that abstinence programs not only

raise concerns about human rights, as they give very limited information on contracep-

tion and STD prevention, but they do not reduce sexual activity in adolescents. Further-

more, fewer young people report using a reliable contraceptive method after they have

received abstinence-only education. Previous studies have suggested that abstinence-

only programs could give rise to serious sexual health problems [Santelli et al. (2006);

Kantor et al. (2008); Kohler et al. (2008)]. Similarly, virginity pledges that encourage

adolescents to make pledges to remain virgins until marriage, have been shown to be

largely ineffective in preventing STI acquisition [Bruckner and Bearman (2005)]. One

reason for this is that virginity is very often culturally associated only with vaginal sex

and, consequently, pledgers tend to engage in other risky sexual activities such as oral

or anal sex (mostly without a condom) [Bruckner and Bearman (2005); Bearman and

Bruckner (2001)].

But what makes an effective sex education program? Kirby et. al [Kirby (2001)] sug-

gested that ineffective sex education programs are generally too broad and are unfocused.

On the other hand, effective programs focused on key issues such as contraception, infor-

mation on risks and how to avoid them through experimental activities, acknowledged
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the social and media influences and practiced negotiation skills. Kirby et al. [Kirby

et al. (2007)] noted that it is important for sex education programs to meet the needs

of the audience taking into account participants’ different backgrounds and community

values and including a variety of activities to involve the audience and present a logical

sequence of topics.

The following section introduces a new method for sex education which makes use of

computer simulations.

2.2 Serious Games and Simulation

Games are designed in many different forms, such as single-player/multiplayer, story-

based/no story, score/no score, short/long/very long, challenging the body/mind/both,

and computer games are developed for various platforms, such as personal computer,

console, tablet, mobile phone, internet etc. [McGonigal (2010)]. McGonigal [McGonigal

(2010)] suggested four defining features for a game: (1) a goal/purpose/challenge, (2)

rules/limitations, (3) feedback system and (4) voluntary participation. The voluntary

participation is not always included in scholarly definitions of a game, but it is added in

the current one to emphasise the fact that the users of the game knowingly and willingly

accept the goal, the rules, and the feedback. Additionally, computer games are described

as being interactive [Wouters et al. (2013)].

A simulation is software that attempts to represent a real or imaginary environment

or system [Reigeluth and Schwartz (1989); Alessi (2000)] and has either a scientific or

educational purpose. In both cases, there is usually some inherent reason or benefit for

not experiencing the real system directly, such as high cost, high risk, danger, scarcity

of events, inaccessibility, available resources and time [Ke (2009)]. Scientific simulations

help scientists to study a particular system, such as a doctor studying the effect of

a vaccine in a population. These simulations help to test, establish and enhance an

existing theory and understanding of a proposed system by easily modifying various

variables involved and exploring the resultant changes in the model’s behaviour. On the

other hand, educational simulations are designed to teach someone about a system by

allowing them to observe the consequences of the actions performed through feedback

generated by the simulation in real-time and at their own pace [Rieber (1996)].

A serious game (sometimes termed e-learning or game-based learning) is a game devel-

oped for a primary purpose other than pure entertainment [Michael and Chen (2005);

Djaouti et al. (2011)]. Although the words serious and game sound contradictory, the

first refers to its educational purpose and not to its content [Johnson et al. (2005)].

This kind of game is used by industries like defence [Zyda (2005)], education [Kebritchi

et al. (2010)], scientific exploration [Kelly et al. (2007)], engineering [Ruppel and Schatz

(2011)], health care [Kato (2010)], management [Susi et al. (2007)], city planning [Poplin
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(2012)] and politics [Djaouti et al. (2011)]. Serious games, in contrast with just normal

computer games, introduce the concept of pedagogy through entertainment (making

learning fun) [Kirriemuir and McFarlane (2004)]; they are training and teaching vehicles

[Susi et al. (2007)].

Simulation games are defined as instruction delivered via a computer program that

immerses users in a decision-making exercise in an artificial environment in order to

experience the consequences of their decisions [Sitzmann (2011)]. Moreover, simulation

games are described as being very motivating and people have reported experiencing

a loss of time when engaging with them [Wood et al. (2007)]. A characteristic feature

of simulations is that they are reality based, but they can also integrate certain game

features such as constraints and competition [Tobias and Fletcher (2007)]. A simulation

game functions as a dynamic model of one or more aspects of the real world [McCall

(2014)]. For example, the commercial game Civilization, invites players to explore and

manipulate digital worlds defined by representations of real-world geography, structures

and institution in order to colonise a digitally rendered landscape [Sqire (2005)]. Addi-

tionally, simulations are used as interactive trainers with a primary function to prepare

the users to act effectively in real-life tasks such as flight simulations, air traffic control,

surgery and business simulations [McCall (2014)]. The use of serious game simulations

permits the innocuous simulation and exploration [Westera et al. (2008)] of many rare

and dangerous physical situations, natural phenomena and environments, which cannot

be easily re-produced for training purposes (such as natural disasters, the spread of in-

fections, astronomical phenomena and emergencies) [Girard et al. (2013)]. A simulation

game is an analogous but simplified model of a real system that provides a source of ex-

perience of the real system in order for the users to realise the impacts of their decisions

and motives [Zeigler et al. (2000)].

The difference between a game and a simulation is that a game involves competition. If

a simulation enables a learner to compete against themselves by comparing scores over

successive attempts at the simulation, or has a game structure imposed on the system,

it may be regarded as a kind of game. According to Ke et al., [Ke (2009)] if the focus

of a simulation involves the completion of an event only, the simulation will not be

considered a game.

Many simulation models are based on a set of differential equations, and examples in-

clude disease epidemics [Sirakoulis et al. (2000)], crowd behaviour [Braun et al. (2003)]

and traffic management [Klugl and Bazzan (2004)]. However, these kinds of models have

disadvantages when an extension needs to be made or when they need to handle heteroge-

neous populations or entities [Rahmandad and Sterman (2008)]. An alternative popular

approach is the agent-based modelling (ABM), where individual entities (autonomous

agents) and their interactions within a system are explicitly simulated computationally

[Crossley and Amos (2011)]. Each agent is assigned a set of rules which determine



14 Chapter 2 Review of the Relevant Literature

their behaviour. The microscopic actions and interactions of agents give rise to macro-

scopic,“emergent” system-level behaviour [Sudeikat and Renz (2008)]. ABM improves

extendibility, ease of understanding, consideration of structure and population variety

[Macy and Willer (2002)]. ABM’s drawback is the significant amount of computational

resource needed to compute the results of a big model [Crossley and Amos (2011)].

There have been many arguments in support of the effectiveness of computer games in

learning, such as ease of accessibility and modifying content, low cost per person served

together with high level of user-tailoring, high level of interactivity and engagement and

ability to use attractive graphics [Hainey et al. (2011); Girard et al. (2013)]. Today’s

teenagers and young adults were born in a computerised world, in which they are used

to interacting with all kinds of software products and games [Girard et al. (2013)]. This

generation is known as the ‘net generation’ [Bekebrede et al. (2011)] and it therefore,

seems natural to think that this generation will be very receptive to game-based learning,

given that computer games have been part of their everyday lives since a young age.

Although many authors seem convinced of the effectiveness of serious games [De Freitas

and Oliver (2006); Girard et al. (2013)], there is not enough experimental evidence to

support them [Boyle et al. (2016)].

However, simulation serious games are more expensive to develop than other forms of

technology-delivered training, with complex simulation games costing between $5 and

$20 million to develop [Sitzmann (2011)]. Evidence suggests that traditional online train-

ing takes an average of 220 hours to create each hour of instructional content, whereas

online simulations require 750 to 1,500 hours to create each hour of instructional content

[Summers (2004),Bell et al. (2008)]. If the benefits of simulation games for training are

real, people and organisations may realise that investing in simulation games is a sound

use of their training budget. However, more research is needed to investigate the ac-

tual results and return on investments of simulation games relative to other educational

methods [Sitzmann (2011)].

2.3 Simulation for Serious Games and Health

Stapleton [Stapleton (2004)] argued that education through games is more efficient and

pleasant than classroom teaching for a number of reasons. Firstly, it is predominantly

the player who directs activity in games, whilst it is predominantly the teacher who

directs activity in school. This is why serious games suggest a learner-centred approach

to learning, in which learners are involved in the learning process (learning through

doing) [Kirriemuir and McFarlane (2004)], in contrast with traditional education which

suggests a teacher-centred approach where learners are relatively passive. Children and

teenagers often find it difficult to properly engage with school exercises [Korteling et al.

(2013)] in which the challenge level may not be well adjusted to their individual level
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of skill. Sometimes the level is too low and sometimes too high, as in one class there

are many students with different skills and it is challenging for the teacher to manage

to make all students in the class engage. On the other hand, video games challenge the

players appropriately, by adjusting the difficulty level gradually as the player progresses

in the game [Dondlinger (2007); Korteling et al. (2013)]. Game developers know well that

a game becomes very successful when it is simultaneously not too easy or too difficult

for the players. Both of these conditions are very important to take into account when

developing a game.

Additionally, students are sometimes discouraged by the school system as they get pe-

nalised for the mistakes they make (i.e., they get bad grades). However, players in games

are expected to take some wrong decisions and then modify their strategy to do better,

re-evaluate the information they have and act more methodically without being discour-

aged (ideally - unless the game is poorly designed) [Korteling et al. (2013)]. Another

important characteristic of educational games is the constant real-time feedback to the

user [McGonigal (2010, 2011)]. Gamers know almost instantly how well a certain move

or strategy worked towards the goal of the game. It can take the form of points, lives,

prizes, levels, score, rank or progress bar. Real time feedback ensures that users are

motivated throughout the game by promising that the goal is achievable.

Thaler and Sunstein [Thaler and Sunstein (1975)] explained the concept of using different

methods of improving the decisions people make about health, wealth and happiness.

This is relevant to the aim of the current research, which was to influence peoples’

sexual attitudes towards risky sexual behaviour. Thaler and Sunstein described how

people possess two different and distinct psychological systems; the automatic and the

reflective. The first one refers to peoples’ “gut reaction” and the second one to their

conscious thought. “Gut feelings” can be accurate, but people often make mistakes

because they rely too much on them [Thaler and Sunstein (1975)]. For example, the

automatic system could suggest that “This person is very attractive. She is definitely

healthy and trustworthy, as she takes care of herself and has self-respect” while the

reflective system responds, “Very attractive women have the chance to have sex with

more people! I believe you should use a condom”. A similar psychological process that is

linked to this theory is the idea of hot and cold cognitions [Schaefer et al. (2003)], which

represent the reasoning influenced by the person’s emotional state and the cognitive

processing that is independent of emotional involvement, respectively. Condom use

decisions are often affected by the “heat of the moment” [Ariely and Loewenstein (2006)],

making it difficult for people to involve logical and critical thinking.

Sabido [Sabido (2004)] made use of an interesting term that encapsulates a similar idea

to the one described in this section: edutainment [Charsky (2010)]. After observing

the influence of communities caused by the drama they viewed on television, he defined

edutainment as the action of using media to entertain as well as convey an educational

message to an audience. Very often edutainment is used to inform individuals of ways
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to deal with situations or suggest suitable precautions to take [Green and McNeese

(2007)]. A very good example of edutainment is how South Africa adopted Sabido’s

idea to develop the TV soap opera called ‘Soul City’ [Peltzer and Promtussananon

(2003)]. HIV prevention messages are central to its storylines, something extremely

important for a country like South Africa, which has more than six million people living

with HIV [Hiv and aids estimates south africa (2013)]. Soul City was one of South

Africa’s most popular soaps for more than a decade (11 seasons since 1994) [Peltzer and

Promtussananon (2003)].

Verran et al. [Verran et al. (2014)] explored the idea of using their computer simu-

lation called SimZombie, for educational activities (e.g., workshops in festivals) about

the epidemiology of an infectious disease. SimZombie makes use of the fact that both

genders show interest in zombies and, therefore, its main focus on outbreaks of vam-

pires, zombies and werewolves helps the public engage more than they would do with a

“one-way” mode of communication, such as a leaflet explaining the epidemiology of real

disease outbreaks [Verran et al. (2014)]. In the game, ten teams of four to six people

(university staff and students, adults, families and young people) had to answer three

rounds of questions about monsters, microbiology and general scientific knowledge. Af-

ter each round their answers were marked by being inputted into the simulation. The

simulation is agent based, developed in Java and makes use of three basic classes of

individual: susceptible, removed and zombified [Crossley and Amos (2011)]. Zombified

individuals attack susceptible individuals who are nearby. Susceptible individuals might

defeat a zombified individual with some probability and they might eventually die of

natural causes and enter the removed class. These fictional characteristics were used to

parallel true disease outbreaks, such as swine flu and HIV. Participants gave feedback

to the researchers via a questionnaire afterwards, in which they ranked enjoyment (4.5),

organisation (4.1), learning of science (3.5) and likelihood of attending a repeat event

(4.5), on a scale from 1 to 5.

PlayForward: Elm City Stories was an important influence to the work carried out for

this thesis. It is a recent serious role-playing adventure video game played on the iPad,

designed by researchers at Yale School of Medicine and Schell Games, that engages

youth with a variety of challenges and choices in fictional, realistic and risky life sit-

uations (such as having condomless sex with HIV positive people, substance use etc.)

[Fiellin et al. (2017)]. PlayForward consists of an interactive world of avatars where

the user creates their own avatar and travels through a series of narratives presenting

common social situations whose outcomes bring different risks and benefits (such as de-

ciding whether to join a challenge game played at a party or not). The ultimate goal

of the game is to prevent HIV acquisition, gain knowledge and healthier attitudes, by

allowing the participants to observe the impact of individual choices made within their

social environment of life. In the study, 333 teenagers (between 11-14 years old) were
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recruited from 12 urban community-based settings, such as school-based afterschool pro-

grams and summer camps. A hundred and sixty six students participated in the game

for 12 months and 167 participated in the control condition. Participants who played

PlayForward, irrespective of gender and age, demonstrated greater improvements in

sexual health attitudes, knowledge, intention to initiate sex, and sexual activity than

participants who played other non-intervention games (such as Angry Birds, Dragonbox

and Subway Surfer). The findings suggested that serious games can act as an acces-

sible and portable tool to engage and educate young people on sexual health issues.

Moreover, the research team of PlayForward highlighted the benefit of extensibility and

maintainability of such technology-based interventions, as their design allows for rapidly

and inexpensively modifying their content when an update is needed.

The Source [Bouris et al. (2016)] is an alternative reality game that was delivered over 5

weeks to young people aged between 13 and 18 years. Each week focused on a different

topic (including sexual health) that was taught using various methods, such as puzzles,

board games, digital media tasks, and scavenger hunts. No behavioral outcome data

were reported. However, participants enjoyed the tasks and some of them reported

that The Source reinforced their decisions to engage in safer sex, although many of

them commented that they found the board games boring and not as interactive as the

computerised tasks.

Shegog et al [Shegog et al. (2014)] developed a stand-alone web-based game of 13 lessons,

called It’s Your Game (IYG). IYG lessons, which target early adolescents, include ac-

tivities like interactive 2D exercises, quizzes, animations, and peer video. An evaluation

of this game [Peskin et al. (2015)] showed no significant difference in the delay of sex-

ual activity between intervention and control students; however, there was a significant

positive between-group difference on psychological variables related to STI and condom

knowledge, perceived norms about sex and condom use self-efficacy.

Re-Mission is an action 3D video game developed in HopeLab California [Beale et al.

(2007)] designed to be played by young people undergoing treatment for cancer. The user

manipulates an avatar to accomplish missions inside the virtual bodies of 19 different

young patients being treated for seven different cancers. Players win by destroying

cancer cells and other enemies in the body (such as bacteria, mucositis lesions, stool

jags), but they need to be careful not to waste ammunition or cause secondary damage

to the body. The authors claim that the efficiency of the game is based on a well-

established extension of a social learning theory known as “self-modelling”, i.e., the

form of observational learning in which individuals observe themselves performing a

behaviour successfully on a video/game and then try to imitate the targeted behaviour

[Kehle et al. (2002)]. Additionally, the authors note that the self-modelling in Re-Mission

is “symbolic”, due to the fact that the model is not the learner per se, but an avatar that

the learner controls during game play. The player could potentially acquire knowledge

from observing the consequences (desired and undesired) of the avatar’s actions, and
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may apply it to the player’s own behaviour in the real world. Patients given access to

Re-Mission over a 3-month period showed more improvement on various measures of

attitudes and behaviours (such as quality of life, self-efficacy for self-care and adherence

to prescribed medication) than did a control group assigned to play a non-cancer game

over the same period. Age, gender, video game experience before the study, and baseline

knowledge test score were not found to be significantly associated with the degree of

knowledge improvement following the intervention.

2.4 Research Question

This thesis aimed to address the following research question: How effective can simula-

tion serious games be as a sex education intervention, and in particular, in influencing

condom use intentions and affecting the association between perceived attractiveness

and perceived risk?

Therefore, the focus of the design of the interventions in this thesis was to encourage

people to use their reflective system more, when making decisions that affect their sexual

health (see section 2.3). Agent based models were considered in the following studies, for

the benefits they offer compared to alternative simulation models (see section 2.2). These

simulation models could give young people the potential to engage with a simulated world

of people and their sexual interactions and they could better understand how easy it

is for diseases to spread. Attractiveness has tended to be studied from an evolutionary

perspective and there is some evidence of gender differences (see section 2.1). Hence,

this study experimentally explored the role of attractiveness in sexual health and it

was anticipated that men and women might need to be considered separately for better

understanding of the underlying associations.



Chapter 3

Feasibility study: Simulation of

STI Spread in a Sexual

Population

3.1 Motivation

Computer games are today an important part of most young people’s leisure times and

an increasingly important part of our culture as a whole (see also Chapter 2). Today’s

children and young adults are extensive users of technology, with 97% of adolescents,

from all racial/ethnic groups playing video games, with 50% playing for at least one

hour or more per day [Fiellin et al. (2017)]. Although video games have been considered

a distraction from more “worthy” activities, such as homework or playing outside, today

researchers and teachers are investigating how this powerful new medium can be used

to support education at all levels and topics [Kirriemuir and McFarlane (2004)].

According to McGonigal [McGonigal (2011)], the average “gamer” today in a country

with a strong gaming culture will have spent 10,000 hours gaming, by the age of 21. By

comparison, children in the U.S. spend 10,080 hours in school from fifth grade to high

school graduation, if they have perfect attendance. So, there is an entire parallel track

of education that could be used to effectively reach youth.

However, Sitzmann [Sitzmann (2011)] suggested that researchers and practitioners should

not assume that a simulation game in itself leads to learning. Simulation games should

not be used for education simply because the technology exists, but rather, careful

consideration is required to determine the training needs of the population and which

material should be included in the simulation game [Salas et al. (1998)].

The reason computer simulations and serious games were chosen for this feasibility study

was because they have already shown some potential that could be beneficial for some

19
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aspects of young people’s sex education (see Chapter 2). Therefore, the motivation and

aim for the feasibility study was to build a serious game based on a computer simulation

of infection spread.

This work was driven by the following research question; are serious games in the form

of computer simulations effective in influencing peoples’ sexual behaviour intentions?

3.2 Method

Sample and Recruitment

Men in Southampton and surrounding areas were recruited via social media (Facebook,

Twitter), posters at the University (see Appendix A), and community advertisement

boards. Potential participants were informed that data would be collected using an

electronic quiz in order to investigate the use of a sex education intervention. Inclusion

criteria were: heterosexual men, 18-69 years of age and English speaking.

Men who indicated their interest in taking part in the project and who met the eligibility

criteria were contacted by e-mail to arrange a time and location for the session. Par-

ticipants who were ineligible were contacted to explain the reasons they were ineligible

and to thank them for their interest in the study.

Data were collected between June and August 2014. All participants were provided with

a study information sheet and indicated electronic informed consent (see Appendix A).

At the end of the session, participants received a printed copy of the debriefing sheet

(see Appendix A). The study took approximately 20 minutes.

There was a very small risk that some participants may have felt uncomfortable or

embarrassed answering the questions (although, apart from one question about sexual

orientation on the screening questionnaire, there was no question related to their own

actual sexual behaviour). For this reason, participants were informed that they did not

have to answer all of the questions or use the simulation and could withdraw at any

time, without giving reason and without any consequences. Taking part in the study

could have raised some participants awareness regarding their own sexual health and

about aspects of their sexual behaviour that could put them at risk of contracting STIs.

Therefore, in the debrief sheet, participants received information regarding access to

services providing advice and support on issues related to sexual health (see Appendix

A). The contact details for the researchers and study supervisors were also provided in

the study information sheet and debriefing sheet.

The sessions were conducted in private rooms at the University of Southampton to

ensure participants comfort and confidentiality. All participant data were confidential

i.e., each participant was assigned a code that was used during data analysis.
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3.3 Study Design

The Questionnaire and Procedure

The steps of the session’s procedure are shown in 3.1. First, the participants filled in

the questionnaire (which was in a desktop application format programmed in Java). A

screenshot from the questionnaire is shown in Figure 3.2 (see also Appendix B). After

that the participants interacted with a game (described below) which showed how STIs

can spread in a population, using the same computer. After three trials of using the

simulation, the participant completed a further set of questions (to enable before-after

comparison) and they were invited to write a few comments on the screen about their

experience.

Figure 3.1: The session’s procedure

In more detail, the brief screening questionnaire included questions related to demo-

graphics (age and sexual orientation). Participants were asked to rate the facial at-

tractiveness of 5 women by looking at one facial photograph for each woman. All par-

ticipants saw the pictures in the same (fixed) order. The pictures were obtained via

personal communication with Prof. Cynthia Graham. They were asked whether they

think each woman has an STI, whether they (the participant) would have sex with her
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without a condom and to estimate the percentage of men like themselves that would

have sex with her without a condom. After this, participants interacted with the simu-

lation, which involved watching simulated interactions between people (represented by

different coloured dots on the screen, with colours representing STI status and gender,

see Figure 3.3 and next section for more details), observed how quickly their own “self”

acquired an STI (set according to their reported anticipated level of risk), completed

some of the questionnaire items again and then left some written feedback about the

experiment on the screen. Observation by the researcher was also used to complement

the data gathered through sessions, as it provides contextual data allowing clarification

of ambiguous statements. Observation of the participant by the researcher also allows

the opportunity to record data that might otherwise be missed. However, as partici-

pants completed the study in the presence of a female researcher, their responses may

have been influenced [Schroder et al. (2003)]. The Ethics Committee of the University

of Southampton approved the protocol (ERGO ref: 11645).

Figure 3.2: Screenshot from the questionnaire

The Simulation

As briefly explained above, one of the aims of this study was to develop a serious game,

with the main purpose being to educate people about the results of risky sexual be-

haviours. The game developed for this study did not require a lot of time for the user

to play, to reduce the likelihood of participants not completing the study.

Consequently, the user’s interaction with the model was kept minimal, but still fun, en-

tertaining and useful. The answers that the user gave during the first round of questions

explained above were used to initialise the world of the game.

Specifically, twenty copies of each woman were created (stimuli used in the questionnaire)

in order to have one hundred women (five times twenty) in the population. Then one
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hundred men were created and they adopted the sexual risk level that the user described

in his answers. For example, if the user specified that for woman number 1, 70% of men

would have condomless sex with her, then 70% of the male agents were initialised with

this property. Therefore, when this 70% of men met with woman number 1, they had sex

with her without a condom. The user’s behaviour towards the women was also recorded

and it was taken into account during simulation e.g., when the user met a woman in

the simulation that he said he would be prepared to have unprotected sex with, the

simulated agents had sex without a condom and if that woman happened to have an

STI then the user had a very high chance (equal to 90%) of getting the infection. If a

condom was used, no infections were transmitted. A similar procedure was followed with

the rest of the men in the population, so as time went by, the number of infected people

increased, as at each time step new interactions were made (randomly). Agents had no

information about the health status of other agents. No agents left the simulation (died)

and no new agents joined the simulation.

Every time the simulation ran, the initial configuration was randomly initialised. In

particular, each time, different people got the infection. Also, the percentage of initially

infected people was random (when individuals were initialised, there was a 2% chance to

become infected). These assumptions were made to make the simulation more interesting

and unpredictable, as the users were asked to play three times and compare the different

runs. Each simulation run took approximately 60 seconds. More information regarding

the agents is presented in the following section.

Representation

Figure 3.3 shows what the model looks like. Unattractive people were represented with

squares and attractive people with circles. Infected people were red (see figure 3.3).

The user was the blue dot. Whenever two shapes of the opposite gender met at the

same position on the screen, they had sex. The decision about whether a condom was

used was based on the answers of the user, as explained above. When a grey shape

contracted an infection it turned red. When the user got an infection, it turned red,

too. The shapes moved randomly in the space provided there. A collision detection

algorithm was used in order to update the population with the sexual events that took

place and repainted the population at every time step.

The squares and the circles were also determined by the answers that the user gave on

the questionnaires. Specifically, the woman with the highest attractiveness score given

by the user and the woman with the second highest score are represented as circles. The

rest are represented as squares.

This kind of representation was used for the feasibility study in order to make it simple

and easy to understand in a few seconds. Although it is not complicated, this represen-

tation conveys the main messages of the study; for example, that individuals can get an

STI both from attractive and unattractive people (even though they might have initially
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Figure 3.3: Screenshot of the simulation, a few seconds after it started running.

assumed that the risk is very low for one of these groups during the initial questionnaire

completion, i.e. before interacting with the simulation). Moreover, it shows users that

they can actually be at risk (and can possibly turn red) even though they thought that

based on their answers they were quite safe.

All the answers from the first questionnaire, the time at which the user got an STI (if

they did during any of the three simulation runs), and the answers from the second

questionnaire were automatically saved in a log file by the game. There was one log file

for each participant, having their unique participant code as a filename. Comments and

feedback received during the sessions regarding the model will also be discussed below.

The Code

The code was developed in Java and it was structured in a way (see Appendix C) such

that it will be easy to extend in the future with more features, and also it has the po-

tential to be easily converted into a web or mobile application. The code is also publicly

available on Bitbucket (https://bitbucket.org/ae2n12/simulations/src/master/).

In order to ensure that the interface was user friendly and easy to understand, we did

extensive beta testing with men who meet the eligibility criteria and their feedback was

taken into account during the final stage of development.
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Table 3.1: Mean (SD) scores (n=20) elicited for each of five women, for attractiveness,
STI risk, and the willingness of the participant to have sex with the woman without a

condom.

Woman Attractiveness Likelihood of STI Sex Without a Condom
1 4.40 (0.88) 0% (0%) 20% (41%)
2 4.60 (0.82) 35% (49%) 25% (44%)
3 2.55 (0.95) 10% (31%) 10% (31%)
4 3.45 (1.4) 35% (49%) 20% (41%)
5 5.60 (0.82) 35% (49%) 50% (51%)

3.4 Results

Twenty one men between 22 and 45 years old participated in this study. One participant

was excluded from the analysis, because of their sexual orientation (homosexual), as the

current study was focused only on heterosexual men.

Table 3.1 shows how important women’s attractiveness was for participants’ condom use

intentions. Woman number 5 seems to have been the most popular across the partici-

pants and she also had the highest likelihood of STI score according to the participants

(together with women 2 and 4). However, she also had the highest likelihood of no

condom use irrespective of the fact that participants believed that she had a high like-

lihood of having an STI. Additionally, the percentage of men that would have sex with

her without a condom according to the users was also the highest. The same trend can

be observed with the second most attractive woman (woman 2). This suggests a trend

worth investigating further with more participants and more stimuli (see chapters 4 and

5).

The results also suggest that the simulation can potentially help to reduce the risk

intention of the participants, as 40% of the participants indicated lower risk (increased

condom use intentions) after they watched the simulation, 55% of the participants kept

it the same and 5% indicated increased risk when they were asked about their condom

use intentions. These results suggest that this kind of simulation could possibly be used

for sexual education purposes with a larger audience in the future (see chapters 6 and

7).

During the sessions with the participants, interesting comments, ideas and feedback

were collected which were used to design subsequent studies and understand trends.

For example, for an average-attractiveness-ratings woman, men said that they would

not like to risk having unprotected sex with her but they believed that the majority

of men would because “men are men” as a few of them said. Additionally, eliciting

participants’ judgements regarding the condom use intentions of other men like them-

selves may address possible demand characteristics of the study situation, which can
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encourage participants to provide a “correct” response to questions directly targeting

their own sexual behaviour [Catania et al. (1990a); Tourangeau and Yan (2007)].

Another popular theory that came up from the majority of the participants was that

women who were pictured smiling look friendlier, and are more trustworthy and less

likely to have an STI. It is therefore something worth investigating and considering

when choosing the pictures for similar studies. Additionally, participants tended to

judge the STI status of the women based on how white their teeth were or how tidy

their hair was. Moreover, men sometimes associated the stimuli with women they knew.

For example, “she reminds me of my boss, I do not think she has an STI” or “she

reminds me of a movie star who is a bit dodgy” or “she reminds me of someone I used

to know that definitely had no STIs”. There is evidence in the literature that suggests

familiarity leads to judgements of lower STI risk and lower condom use intentions [Kelly

and Kalichman (1995)].

Other phrases reported by the participants included “She looks very bossy, I won’t

have sex with her in general”, “I assume that they would tell me if they had an STI”,

“She looks the kind of person to be safe”, “She looks like a hippie, she might have an

infection”, “She looks very confident - she probably had a lot of sex”, “She is too posh

to have an STI”, “No cold sores, no STI!”, “My answers depend on when I had sex

last”, “Old-fashioned, not adventurous, therefore, no diseases”, “She is a safe bet as she

is less attractive and a bit older”, “She looks very happy to have health problems”, “She

looks well groomed, so I dont think she has infections”, “she seems more promiscuous

from her eyes”, “Pure face - no experiences!”, “I can’t tell by the picture”, “Because she

is a 10, I will have sex with no condom, even if she looks like she has an STI”. These

comments support previous studies, which indicated that people not only believe they

have control over avoiding STIs (optimistic bias), but they also hold stereotypical beliefs

about the people infected with an STI [Weinstein (1989)].

Many participants characteristically said that they usually base their condom use de-

cision on the discussion they have with the woman, on the way she behaves in general

or even how well she maintains her home. Many of them also acknowledged that their

judgements and decisions are affected a lot by the amount of alcohol they have consumed

[Cooper (2002)].

A common complaint from the participants was that they could not see the body of

the woman as they said that this could potentially change their condom use decision.

However, previous studies suggested that for both genders and different relationship

types, face ratings were found to be the best predictor of the ratings of combined images

with face and body [Currie and Little (2009)] (see also Chapter 2 for more details).

Additionally, one participant reported that he found it difficult to concentrate on a

fast-moving simulation of dots that represented a population of people.
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3.5 Discussion

Evaluation

To a large extent this first study successfully accomplished its goal, i.e. to serve as a

feasibility study for subsequent research and to investigate whether using serious games

in the form of computer simulations for sexual health issues is something that has poten-

tial. An additional aim that was successfully accomplished was to identify improvements

that needed to be made to the questionnaire and to the interview procedure. We did

obtain very useful feedback and some helpful insights from both the sessions with the

participants. As discussed above, there was a change in hypothetical sexual risk that

participants reported before and after watching the simulation. Future studies aim to

increase the percentage of participants who lower their risk.

Furthermore, the following studies described in the next chapters aim to address a very

important question born from this study. Did the simulation affect participants’ opinions

on sexual risk or did this happen because of the nature of the session (questionnaire,

information sheets etc.) that made them reflect on their behaviour? Will an educational

video achieve the same results? What does the simulation have to offer as an extra to

the above? In order to answer the above questions we might need to separate the

participants’ sample into two groups and perform a social experiment with a simulation

for the first group and without a simulation (or with any other intervention) for the

second group (see chapter 7 for more details).

Future Work

In summary, interesting patterns emerged from this study. However, in order to be

able to infer trends and correlations on this topic the experiment needed to be repeated

with a larger sample. In order to do this, the next aim was to transform the desktop

application used for this study into a web application (see chapter 6). By doing this

participants were able to complete the session wherever they wanted without the need

for the researcher to be present.

Additionally, more stimuli were required to make sure that the patterns observed are not

biased by the particular choice of women’s pictures (see chapter 4). A very important

future step is repeating the social experiment with heterosexual women (using male

stimuli - see chapter 5), bisexual men and women (using male and female stimuli) and

homosexual men and women (with male and female stimuli, respectively).

Further, questions were rephrased to capture more accurate responses. For example,

instead of asking “Would you have sex with this woman without a condom?” we asked

“How likely are you to have sex with this woman without a condom?” and provided the

participant with a visual analogue scale instead of a yes/no button (see chapters 4 and
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5). Also, this study used a scale of 1 to 7 for attractiveness, which seemed to confuse

the participants who preferred to rate women on a scale from 1 to 10 or from 1 to 100.

Furthermore, many improvements could be made to the simulation model such as the

representation/visuals in order to be more attractive (see chapters 6 and 7); and the way

that simulated sex events were taking place. In this model, individuals were wandering

around in the simulation world in a random fashion and when they met at the same

position with another individual they had sex with them. We could possibly implement

a more sophisticated walk, based on attractiveness, for example. Another interesting

extension of the simulation would be to represent different STIs with different colours

(for example, chlamydia with yellow, HIV with red colour etc.) and also introduce

different probabilities of infection based on real STI transmission rates (low realism of

current simulation). Moreover, the order of the pictures in the questionnaire could be

randomised to remove any response bias that might arise from the current arrangement.

It is believed that for the think aloud sessions where the researcher is present the results

are affected by the gender of the researcher [Yardley et al. (2010)]. Therefore, it would

be interesting to repeat the sessions with a male researcher present, rather than a female

and observe the potential differences in the answers [Pini (2005)].

Finally, more questions about the participants’ sexual lives in future research may be

worth including in the screening questionnaire as previous studies [Albarracin et al.

(2001)] suggested associations between the participants’ intentional sexual behaviour

and the participants’ sexual life (if they are sexually active, how often they have sex,

when was the last time they had sex, if they are happy with their sex life, if they are in

a relationship, use of condoms, etc. - see chapters 4-7)

Conclusion

In summary, this feasibility study aimed to explore the viability of using simulations as

an intervention to show the implications of risky sexual behaviour. A questionnaire was

designed and used to recruit 21 participants in order to examine how attractiveness is

related to sex with and without a condom. Findings indicated a potential trend between

attractiveness and intentions to have condomless sex. The simulation did not require

a lot of time for the user to understand and interact with. For the initialisation of the

simulated world, the answers that the user gave during the questionnaire completion

were used. A primary aim of this work was to examine peoples’ reactions to the simu-

lation intervention developed. This happened by observation but also by asking them

questions about their hypothetical sexual behaviour afterwards. Approximately half of

the participants changed their hypothetical sexual behaviour (condom use intentions)

after using the simulation.



Chapter 4

Does Attractiveness Influence

Condom Use Intentions in

Heterosexual Men? An

Experimental Study

4.1 Introduction

The impression that a person’s appearance makes strongly influences their interactions

within their social environment. Facial attractiveness, in particular, has been the subject

of extensive research in the human behavioural sciences as it dramatically influences

social experience [Lorenzo et al. (2010)], including decisions about sexual behaviour

[Hong et al. (2006); Weeden and Sabini (2007); Hennessy et al. (2007)].

Recent evidence by Nedelec and Beaver [Nedelec and Beaver (2014)] supported the

hypothesis that there is an association between perceived physical attractiveness and

health. Specifically, their findings, which were consistent across men and women, showed

that the more attractive a person was rated by participants, the less likely they were to

be diagnosed with a neuropsychological disorder or a chronic disease. Although some

chronic diseases can affect an individual’s attractiveness directly (by affecting the skin,

for example), other conditions, such as the majority of sexually transmitted infections

(STIs), might not necessarily be expected to impact on a person’s attractiveness directly.

Despite this, it has been shown that people feel that they are able to judge the presence

or absence of an STI/HIV on the basis of visual appearance alone [Clark et al. (1996)].

Fishbein et al. [Fishbein et al. (2004)] and Henderson et al.[Henderson et al. (2005)],

focused on the association between romantic attraction and health risks by asking male

and female participants to rate attributes that are often used to describe romantic

29
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partners, such as “physical build” or “emotionality”, on their importance for partner

selection. They reported that the more a participant was attracted to a person with

“risky” features, the less likely they were to consider that the person presented a health

risk. Also, high sensation seekers rated potential partners as more attractive and less

risky than low sensation seekers did. However, these studies did not address the effect of

the participants’ own perceived attractiveness on their judgements of risk and attraction

and did not consider how these judgements related to condom use intentions in the

context of casual sex.

Although there is consistent evidence of links between attractiveness and sexual be-

haviour, the mechanisms underlying these relationships have not been elucidated. An-

other unexplored issue is whether the relationships between attractiveness and sexual

behaviour differ by gender. The current study focused on how the perceived facial at-

tractiveness of women by heterosexual men affected their willingness to have condomless

sex and perceptions of STI risk. Similar work by Dijkstra et al. [Dijkstra et al. (2000)]

found that 72 male undergraduates asked to rate pictures of women and consider a

brief description of their personality were more motivated to have sex with a physically

attractive woman even though they believed that she was more likely to have an STI.

However, condom use intentions were not evaluated. Agocha et al. [Agocha and Cooper

(1999)] did address this issue directly, finding that physical attractiveness was not a

direct predictor of condom use intentions in a sample of psychology undergraduates.

However, path analysis revealed that the total indirect effects of physical attractiveness

on intentions to use condoms were five to six times larger than those for sexual health

information about the target. More recent work by Epstein et al. [Epstein et al. (2007)],

which involved an internet study displaying a picture and a biography for a randomly

assigned target, also supported the hypothesis that a potential partner’s physical attrac-

tiveness has an impact on intentions to have sex in both men and women. However, no

significant direct effects of physical attractiveness on intentions to have condomless sex

or on perceived STI risk were found.

Although the above studies give some insight into the relationships between facial at-

tractiveness, perceived risk and condom use intentions, their findings were not entirely

consistent, in many cases only one or two pictures of the opposite sex were rated by

participants, and not all of the studies considered the context of demographic variables

and sexual history. The current study extends research in this area by eliciting men’s

condom use intentions towards 20 women, and evaluating these not only with respect to

the perceived attractiveness of the women, but also the participants’ perceptions of their

own attractiveness, their sexual history, including their typical condom use behaviour,

and their perceptions of other men’s condom use intentions.

It is important to consider participant’s self-rated attractiveness when analysing condom

use intentions, since self-perceived attractiveness may influence sexual preferences [Lit-

tle et al. (2001)], perceived STI risk [Dijkstra et al. (2000)], and also mating decisions,
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as individuals tend to choose partners who physically resemble them or appear to have

similar facial features [Little et al. (2006)]. Moreover, eliciting participants’ judgements

regarding the condom use intentions of other men like themselves may address possi-

ble demand characteristics of the study situation, which can encourage participants to

provide a “correct” response to questions directly targeting their own sexual behaviour

[Catania et al. (1990a); Tourangeau and Yan (2007)]. Finally, in order to consider the

possible influence of demographics and sexual experience on condom use intentions, the

possible effects of participant age, satisfaction with their sex lives, their number of sex-

ual partners and the age of their first sexual intercourse should be explored. All of the

aforementioned variables were addressed in the current study.

The primary purpose of the current study was better to understand the relationship

between perceived attractiveness and condom use intentions in heterosexual men and

to gain insight into the relationship between perceived attractiveness, demographics,

sexual history and perceived sexual health status. The research questions were: 1. Does

the perceived attractiveness of a potential sexual partner affect sex and/or condom use

intentions? 2. Does a participant’s own perceived attractiveness affect their sex and/or

condom use intentions? 3. Does heterogeneity in the association between perceived

sexual health status and perceived attractiveness influence condom use intentions? 4.

Do demographic or sexual experience variables predict condom use intentions?

4.2 Methods

Participants

Data were collected at the University of Southampton between January and May 2015.

Men in Southampton and surrounding areas were recruited via social media (Facebook,

Twitter), posters at the University and on community advertisement boards, and ad-

vertisements on the University’s online participant recruitment site (eFolio). Potential

participants were informed that data would be collected using questionnaires in order

to investigate the influence of attractiveness on sexual attitudes and intentions and they

were screened for eligibility via email. Inclusion criteria were: 18-69 years of age; English

speaking; heterosexual male. Fifty-one men, attended the study, they were screened and

all met the inclusion criteria. All of them agreed to participate in a face-to-face session

in a university location and provided electronic informed consent.

Measures

The study employed an electronic questionnaire to collect all participant data. A draft

questionnaire was initially trialled on five pilot study participants and was then refined

on the basis of their feedback during individual think aloud sessions, in which they

explained what they could and could not understand and also how participation made
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them feel. The final questionnaire comprised three sections (see also Appendix D):

(1) participants’ demographic information and judgement of their own attractiveness,

(2) information regarding the participant’s own sex life, (3) five judgements on each of

twenty women on the basis of a single full frontal facial photograph (enough women to

give variability and not too many in order for the session to be very long and tiring for

the participants). The order of the 100 test items in section 3 was fully randomised for

each participant.

In the rest of the paper, we use a series of single-letter labels to identify key variables

associated with six categories of questionnaire items introduced in parentheses on their

first mention below.

Demographics and own attractiveness

Participants were asked about their age and ethnicity, and then asked to rate their own

attractiveness (O) on a scale from 0 to 100, with 0 indicating ‘very unattractive’ and

100 indicating ‘very attractive’.

Sexuality Variables

Participants’ satisfaction with their sex life was assessed by the following item, ‘Thinking

about your sex life in the last year, how much do you agree or disagree with the following

statement: “I feel satisfied with my sex life” ’. Response options ranged from ‘1’ (strongly

agree) to ‘5’ (strongly disagree).

Participants also indicated whether they were attracted to men, women, neither or both,

their relationship status, and how many lifetime sexual intercourse partners they had

had. Three further yes/no questions were asked: ‘As far as you know, have you ever had

an STI?’, ‘As far as you know, do you currently have an STI?’ and ‘As far as you know,

are you allergic or sensitive to latex, non-latex condom and/or lubricants?’. Finally,

participants were asked: “Which one of the following percentages describes better the

proportion of occasions of intercourse you have not used a condom in your lifetime?”,

“Which one of the following percentages describes better the proportion of occasions of

intercourse you have not used a condom in the past twelve months?” and “How easy

would it be for you to identify whether a woman has an STI, without asking?”. Answers

ranged from 0% to 100%, in six intervals with boundaries at 10%, 30%, 50%, 70%, 90%,

and 100%.

Ratings of facial photographs

Participants were asked to provide five ratings for each of 20 women on the basis of a

single black and white photograph of the woman’s face taken from the Extended Cohn-

Kanade (CK+) database [(Lucey 2010)]: ‘Please rate the attractiveness of the following

woman’ (A); ‘If you were single, how likely would you be to have sex with this woman

should the opportunity arise?’ (S); ‘If you were single and you were to have sex with
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this woman, how likely is it that you would use a condom?’ (C); ‘Out of 100 men like

you, how many would have condomless sex with this woman should the opportunity

arise?’ (M); and ‘How likely is this woman to have an STI?’ (I). Participants indicated

their answer to each question by moving a slider between 0 and 100. These 100 items

were presented in fully randomised order, i.e., the five questions regarding a particular

woman were not presented together or in a particular order, and, similarly, the twenty

questions regarding a particular rating (e.g., attractiveness) were not presented together

or in a particular order. Prior to commencing the task, a simultaneous presentation of

all 20 faces was shown to enable the participants to anchor their judgements.

Stimuli selection and procedures

The Extended Cohn-Kanade (CK+) database [Lucey et al. (2010)] includes facial image

data from 210 men and women aged 18-50 years. The dataset includes 81% Euro-

American, 13% Afro-American, and 6% “other” participants. For this study, 20 female

faces with neutral expression were chosen at random and were displayed in black and

white.

Procedure

After providing electronic informed consent, each participant completed the self-administered

electronic questionnaire on a university computer (taking between 25 and 30 minutes).

A researcher was present during the session in case the participant needed clarification

of any questions, but they were not able to see participants’ responses. Each participant

received £4 (≈ 6US$) at the end of the session. The Ethics Committee of the University

of Southampton approved the protocol (ERGO ref: 13607).

Data analysis

To identify factors influencing condom use and interactions amongst them, a series of

bivariate associations (Pearson’s correlation coefficients) were calculated, followed by a

multivariate test of associations (a repeated measures linear mixed model).

4.3 Results

Demographics

Fifty-one heterosexual men, mean age 26.41 years old (SD=7.91, min=19, max=61),

completed the session. Twenty participants were white British, seventeen were white

‘other’ (e.g., Italian), and the remainder identified as Indian, Chinese, any other Asian

background, Caribbean, Hispanic and other mixed background.

Sexual experience variables
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Table 4.1: The percentage of sexual intercourse episodes in which condoms were NOT
used reported by 47 participants (i.e., excluding four participants who had never had

sexual intercourse) during their lifetime and during the last 12 months.

% Condomless Sex <10% <30% <50% <70% <90% 100%
Lifetime 14 6 7 11 5 4
Past 12 Months 20 2 6 4 4 11

In response to the statement: “I feel satisfied with my sex life”, 5 (9.8%) participants

agreed strongly, 25 (49%) agreed, 10 (19.6%) neither agreed nor disagreed, 8 (15.6%)

disagreed, 2 (4%) disagreed strongly and 1 (2%) preferred not to say. All of the partici-

pants reported that they were exclusively attracted to women except one who reported

that he was attracted to both men and women. Twenty three (45.1%) participants were

single, 21 (41.2%) were in an exclusive relationship, 4 (7.8%) were in an open relation-

ship and 3 (5.9%) were married. None reported having an STI at the time of the session,

and 5 (9.8%) participants reported having an STI in the past. The average number of

lifetime sexual partners was 9.65 (SD=10.95, min=0, max=60) and the mean age at first

sexual intercourse was 18.3 years old (SD=3.4, min=14, max=30). None of the partici-

pants reported suffering from an allergy to latex, non-latex condoms and/or lubricants.

Reported rates of condomless sexual intercourse are presented in Table 4.1.

Participants’ ratings

In analysing participants’ ratings, we distinguished between considering the data asso-

ciated with each of the women being rated, aggregating over the participants’ ratings,

and considering the data associated with each participant, aggregating over the women

that he rated. For example, were some women judged to be more attractive than others

on average, considering the participants as a group? This set of values will be denoted

Aw (See Table 4.2 for ratings). Alternatively, did some participants find the set of 20

women in the study more attractive than other participants did, considering the women

as a group? This set of values will be denoted Cp.

Associations between participants’ ratings of the 20 women

First, we constructed average ratings for each woman and considered relationships

amongst these. The more attractive a woman was judged to be on average, Aw, the more

likely participants would be willing to have sex with her, Sw(r=0.985, df=18, p<0.0001).

Further, the more attractive a woman was judged to be, Aw, the less likely men were

to intend to use a condom during sex, Cw(r=-0.785, df=18, p<0.0001). Consequently,

average condom use intentions, Cw, tended to be lower for women that participants

were, on average, more willing to have sex with, Sw(r=-0.795, df=18, p<0.0001).

On average, participants judged that more men like themselves would have sex with-

out a condom, Mw, to a greater extent with women that the participants judged, on

average, to be more attractive, Mw(r=0.970, df=18, p<0.0001), and with whom the
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Table 4.2: The mean participant ratings for each female photograph (Scale 0-100).

Woman Aw Cw Iw Mw Sw

1 30.5 87.3 44.9 27.2 31.9
2 18.7 89.0 32.2 19.8 16.5
3 38.3 86.7 36.9 27.8 33.1
4 40.7 83.4 26.1 29.9 42.3
5 40.9 85.2 33.3 31.3 41.2
6 46.3 85.9 28.5 34.4 45.6
7 69.5 82.1 35.7 46.4 71.3
8 69.1 78.0 24.8 46.0 66.2
9 45.7 84.9 31.8 34.6 46.0
10 53.8 77.3 27.2 34.6 54.4
11 55.5 81.3 24.8 39.1 58.5
12 52.7 82.9 37.4 34.3 56.0
13 47.4 87.2 32.7 31.8 45.4
14 45.2 83.7 27.2 33.1 46.4
15 40.9 86.2 29.7 30.9 39.9
16 35.7 89.5 37.0 29.1 32.1
17 30.5 85.3 30.6 26.3 29.3
18 47.6 83.9 33.8 30.7 49.5
19 46.5 83.0 33.8 33.5 42.7
20 56.2 81.7 28.1 37.4 58.2

Table 4.3: Bivariate associations between mean ratings for twenty women (df=18)
of their attractiveness, Aw, condom use intentions towards them, Cw, their STI likeli-
hood, Iw, the extent to which men like the participants would be willing to engage in
condomless sex with them, Mw, and the willingness of the participants to have sex with
them, Sw. Pearson’s r values are shown in the upper right half of the table, Spearman’s

in the lower left: *=p<0.05, **=p<0.01, ***=p<0.001
ρ/r Aw Cw Iw Mw Sw

Aw - -0.785*** -0.358 0.970*** 0.985***
Cw -0.818*** - 0.553* -0.730*** -0.795***
Iw -0.299 0.517* - -0.348 -0.353
Mw 0.910*** -0.779*** -0.395 - 0.952***
Sw 0.963*** -0.844*** -0.362 0.917*** -

participants were, on average, more willing to have sex, Sw(r=0.952, df=18, p<0.0001).

Consequently, where the average judgement of the number of men willing to have con-

domless sex with a woman, Mw, was high, participants’ average condom use intentions

towards the woman, Cw, were lower (r=0.730, df=18, p<0.0001).

Although the average perceived STI likelihood for a woman, Iw, was positively corre-

lated with average condom use intentions towards her, Cw (r=0.553, df=18, p<0.05),

it had no significant association with her average perceived attractiveness, Aw, or with

participants’ average willingness to have sex with her, Sw. These bivariate associations

are summarised in 4.3.

Overall ratings of women
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Table 4.4: Bivariate associations (Pearson’s r) between 51 (df=49) participant’s over-
all ratings. Significance levels are indicated: *=p<0.05, **=p<0.01, ***=p<0.001

ρ/r Ap Cp Ip Mp Sp

Ap - -0.126 0.094 0.067 0.855***
Cp -0.018 - -0.041 -0.313* -0.14
Ip 0.068 -0.003 - -0.544*** 0.154
Mp 0.009 -0.300 0.494** - 0.102
Sp 0.837*** -0.089 0.178 0.057 -

Next, for each participant we averaged over their ratings of the 20 women and considered

relationships amongst these overall ratings. Participants who tended, overall, to rate the

twenty women as more attractive, Ap, tended to be more willing to have sex, overall,

Sp(r=0.855, df=49, p<0.0001). Participants who judged that men like themselves were

more willing, overall, to have condomless sex with the twenty women, Mp, also tended

to believe that, overall, the twenty women had a higher likelihood of having an STI,

Ip(r=0.544, df=49, p<0.001) and themselves had higher overall condom use intentions,

Cp(r=0.313, df=49, p<0.05). However, overall judgement of STI likelihood was not

related to overall condom use intentions. These relationships are summarised in Table

4.4.

Influence of perceived own attractiveness and ability to detect STIs

The more attractive a participant judged himself to be, Op, the more he believed

that, overall, other men like him would not use a condom during sex, Mp(r=0.491,

df=40, p=0.001) and the less likely he was, overall, to intend to use a condom himself,

Cp(r=0.355, df=40, p=0.02).

Participants’ confidence in their ability to detect whether a potential sexual partner had

an STI without asking was significantly negatively correlated with their overall tendency

to rate women as more attractive, Ap(r=0.295, df=49, p=0.036), and more likely to have

an STI, Ip(r=0.323, df=49, p=0.02), and was also associated with overall lower condom

use intentions in themselves, Cp(r=0.403, df=49, p=0.003), and men like themselves,

Mp(r=0.292, df=49, p=0.038). Participants who were more confident in their ability to

detect STIs without asking also tended to rate themselves as more attractive (r=0.612,

df=40, p<0.0001).

Influence of age, ethnicity and sexual experience variables

Participants more satisfied with their sex life tended to provide lower overall attrac-

tiveness ratings, Ap(r=0.373, df=49, p=0.006). Neither a participant’s age, ethnicity,

number of lifetime sexual partners, nor their relationship status, had an association with

their overall ratings. Of the 47 participants who had indicated that they had experienced

sexual intercourse, those that reported having had an STI gave higher overall ratings

of attractiveness, Ap(r=0.346, df=45, p=0.017), willingness to have sex, Sp(r=0.308,

df=45, p=0.035), and rates of condomless sex in men like themselves, Mp(r=0.312,
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Table 4.5: Bivariate associations (Pearson’s r) between 51 (df=49) participant demo-
graphic and sex experience variables (left column) and their mean ratings of 20 women.
(Four participants indicating that they had not had sexual intercourse were excluded
from the bottom four analyses, i.e., df=45.) Significance levels are indicated: *=p<0.05,
**=p<0.01, although r is significant (at p<0.05) for Age by Sp, Spearman’s ρ (0.04)
is not significant (p=0.78) suggesting outlier participants have had a disproportionate

influence on the association.
r Ap Cp Ip Mp Sp

Age 0.212 -0.249 0.156 0.270 0.276
Satisfaction with Sex Life -0.373** 0.086 -0.193 -0.154 -0.178
No. Sex Partners -0.193 -0.084 0.274 0.197 -0.044
Relationship Status 0.163 -0.056 -0.075 0.152 0.207
Past STI 0.346* -0.256 -0.080 0.312* 0.308*
Age at First Intercourse 0.211 0.183 -0.125 -0.142 0.180
Condomless Sex In
Lifetime

-0.038 -0.301* -0.228 -0.047 -0.201

Condomless Sex In
Last 12 Months

0.050 -0.201 -0.099 0.150 -0.094

df=45, p=0.016). Age at first sexual intercourse and rate of condomless sex over the

last 12 months were not significantly related to the participants’ overall ratings, but par-

ticipants’ lifetime rate of condomless sex was negatively associated with overall condom

use intentions towards the women that they rated in the study, Cp(r=-0.301, df=45,

p=0.04). These relationships are summarised in Table 4.5.

Linear Mixed Model

A linear mixed model with repeated measures was constructed in order to carry out a

multivariate analysis addressing the question: what linear combination of factors best

explains the variation in participants’ condom use intentions across the twenty women

rated. The main benefit of a linear mixed model is that it enables repeated measures to

be handled (in this case the twenty women rated), and deals with the possibility that

participants may vary in the overall level and variability of their condom use intentions.

The set of participant condom use intention ratings (Cp) was the outcome variable, with

the repeated measures being the individual women rated. Four participants who had

indicated that they had not had sexual intercourse were excluded in order to include

sexual experience variables related to sexual activity (e.g., age at first sexual intercourse).

All demographic and sexual experience variables and ratings variables were included as

main effects except those for which there was no variation in the participant sample (i.e.,

allergy to latex and current STI) . Willingness to have sex ratings were excluded from

the model due to their very strong collinearity with attractiveness ratings (r=0.8). The

model thus attempted to identify a single set of relationships that could account for all

participants’ patterns of condom use intentions.
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Variables significantly associated with higher condom use intentions towards a woman

were lower ratings of her attractiveness, Ap(p<0.0005), higher ratings of her STI like-

lihood, Ip(p<0.0005), and lower estimates of the number of men who would have con-

domless sex with her, Mp (p<0.0005). Demographic and sex experience variables that

were significantly associated with a participant’s reporting higher condom use inten-

tions were being either married or in an exclusive relationship (p=0.002), being less

satisfied with sex life (p=0.016), lower age (p=0.001), higher number of sexual partners

(p=0.001), higher age of first intercourse (p=0.003), lower lifetime rates of condomless

sex (p<0.0005) but higher rates of condomless sex in the last 12 months (p<0.041), and

lower confidence in their ability to determine, without asking, whether a woman had an

STI (p=0.001). The participant’s STI history was not significant.

Participant heterogeneity analysis

Note that while the above analyses have revealed relationships between average ratings,

they are quite insensitive to between-participant heterogeneity. This means they are

not suited to answering questions such as: do the condom use intentions of participants

that are more attracted to women that they regard as at higher risk of an STI differ

from those of participants that are attracted to “safe” women? The following analyses

address this deficiency by considering within-participant correlations between ratings

(e.g., the correlation between condom use intentions and STI risk for each participant).

Some within-participant correlations were very consistent, e.g., the average correlation

between a participant’s attractiveness ratings and their willingness to have sex ratings

was rAS=0.76, with 45 participants exhibiting a correlation greater than 0.8. However,

in other respects, participants were more heterogeneous. In particular, while the average

correlation between a participant’s attractiveness ratings and their STI likelihood ratings

was close to zero, 21 participants had strong preferences for either “safe” or “risky”

women, with rAI correlations either greater than 0.4 or less than -0.4.

The extent to which a participant was attracted to more risky sexual partners (i.e.,

the correlation between a participant’s attractiveness ratings and their STI likelihood

ratings) had no influence on the correlation between their condom use intentions ratings

and their willingness to have sex ratings. Men who were attracted to high risk women

and men who were attracted to low risk women both had lower condom use intentions

towards the women that they were attracted to (cf. the flat distribution of points in

the lower half of Figure 4.1A). Consequently, participants more willing to have sex with

safer women had lower condom use intentions towards safer women, whereas participants

more willing to have sex with riskier women tended to have lower condom use intentions

towards those high risk women (cf. the diagonal distribution of points in Figure 4.1B,

with risk seekers in the bottom right quadrant).
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Figure 4.1: Scatterplots showing trends in the ratings of individual participants. Each
point represents data from one participant: (A) the extent to which a participant tended
to be attracted to women whom he judged to be likely to have a sexually transmitted
infection (horizontal axis) had no influence on the extent to which he intended to use
condoms with women he was willing to have sex with. (B) The extent to which a
participant tended to be more willing to have sex with women whom he judged to be
more likely to have asexually transmitted infection (horizontal axis) was significantly
associated with his tendency to have lower condom use intentions towards those high-

risk women (R2=0.3646, df=49, p<0.0001).

4.4 Discussion

This study suggests that there is a strong correlation between perceived attractiveness

and condom use intentions in heterosexual men. Participants are more willing to have

sex with attractive women, but are less inclined to use condoms when they do so. Agocha

et al. [Agocha and Cooper (1999)] found that male participants perceived women of high

attractiveness as less risky and reported that they were less likely to discuss risk-relevant
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topics with them. Conceivably, such men might believe that attractive women take care

of themselves more than less attractive women do, and therefore that they are healthier

and pose less of a health risk, legitimising their reduced condom use intentions. However,

this hypothesis is undermined by Dijkstra el al.’s finding [Dijkstra et al. (2000)] that

participants perceived highly attractive women to be more promiscuous and more likely

to have an STI than less attractive women. Conversely, Epstein et al. [Epstein et al.

(2007)] did not find a significant effect of perceived attractiveness on condomless sex

intentions or perceived STI likelihood.

It seems possible that these diverse findings stem from genuine diversity in the male

population. The current study found no overall relationship between judgements of STI

likelihood and judgements of attractiveness. On average, men are not more attracted to

women they judge to be at lower risk of STI. Instead, participants varied significantly in

this respect, with some men significantly more attracted to women they judged to be free

of STIs and some men significantly more attracted to women that they judged to be more

likely to have an STI. If condom use intentions in men reflect their judgements of STI

risk, then we might expect these intentions to differ along this risk-seeking/safe-seeking

dimension. This is, however, not the case. Men who are more attracted to ‘riskier’

women are just as disinclined to wear a condom when they have sex with these women

as men who are more attracted to ‘safer’ women. This leads to behaviour that appears

irrational from the perspective of avoiding infection: men attracted to riskier women are

more inclined to use condoms with the safer women who they are less attracted to, rather

than the risky women who they are more willing to have sex with. This underlines the

fact that people are often fully aware of the ‘rational’ responses (in a health promotion

sense) but their actual behaviour does not necessarily follow suit [Ingham (1994)].

The tendency of participants to have reduced condom use intentions towards women

with whom they are willing to have sex is surprising in the light of their judgement that

a greater number of men like themselves would be willing to have condomless sex with

these women, which implies that these women are at high risk of STIs. This observation

did not translate into higher perceived risk, either in terms of increased overall con-

dom use intentions towards more ‘attractive’ women or increased overall expectations

of infection in ‘attractive’ women. This finding agrees with Fishbein et. al [Fishbein

et al. (2004)], who found that risk information about a partner is sometimes ignored

when the partner is attractive. Previous studies on this concept [Downing-Matibag and

Geisinger (2009)] refer to the idea that people who under normal circumstances would

take the necessary precautions against STIs might make poor judgments because of

high levels of sexual arousal or alcohol use [Aguinaldo and Myers (2008)]. Additionally,

there is plenty of evidence that participants across a variety of populations [Herrmann

et al. (2014, 2015)] reliably indicated that they would be less likely to use immediately

available condoms with those whom they most want to have sex with (versus those

whom they least want to have sex with) [Herrmann et al. (2016)]. Moreover, the fact
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that people often underestimate their personal probability of facing unpleasant events

or outcomes (such as contracting an STI) could be interpreted in terms of unrealistic

optimism [McKenna (1993)] and should be considered when designing a sex education

intervention.

This study also sheds some light on the sexual risk taking of men based on their own

perceived attractiveness. Men who judged themselves to be more attractive were less

likely to intend to use a condom, and also estimated higher rates of condomless sex in

men like themselves. This is unlikely to be due to these men having had more sexual

experiences than men who are less confident of their attractiveness, since reporting

a high number of sexual partners was associated with higher condom use intentions.

Alternatively, attractive men may feel that they can influence their partner not to use

a condom to a greater extent than less attractive men, who might be more worried that

if their partner does not agree to condom use, they might not have a high chance of

success with them or other women.

People form beliefs about STI risk during first encounters [Schmalzle et al. (2011)].

These judgements can be made within milliseconds [Renner et al. (2012)], and they are

based on a wide variety of factors [Masaro et al. (2008)]. However, prior to this study,

the influence on condom use intentions of participants’ confidence in their judgements

had not been thoroughly investigated. Participant confidence in their ability to judge

whether a potential sexual partner had an STI on the basis of appearance was found to

be significantly positively correlated with participants’ tendency to rate women as less

attractive and as more likely to have an STI, and with lower condom use intentions in

themselves and men like themselves, and higher self-perceived attractiveness.

Condom use intentions were positively correlated with reported lifetime condom use,

which suggests that participants responded to the hypothetical survey scenarios in a

manner that reflected to some extent their real sexual behaviour.

Although we might have expected to find little variability in participants’ ratings in a

study with strong normative demand characteristics (for example, participants might

feel that they are expected to use condoms when they have sex with women), the data

revealed a wide variety of behaviour and intentions, organised around strong trends

and patterns despite the relatively small sample. Moreover, men varied considerably in

their attitudes to sexual behaviour, condom use and risk. This suggests that tailored

sex education interventions, to target particular groups of people might be useful; for

example, a message that is appropriate for men who report that they are attracted to

women who are likely to be free from infection may not be effective for men who are

attracted to women that they believe are more likely to have an STI (see Figure 4.1A

and Figure 4.1B). More generally, it may be profitable to explore interventions that

target the tensions between some of the beliefs exhibited by the participants here; for

instance, the fact that participants believed that many men like themselves would most
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like to have unprotected sex with the kind of women that the participants themselves

find attractive. This intervention could take the form of a computer game, which adapts

its content based on the target group or individual. As younger people are very familiar

with computer and video game playing, they may find it easier to engage with this kind

of sex education intervention and, therefore, they could better understand the risks and

their misconceptions [Dondlinger (2007)]. Education through games can be effective

as it is predominantly the player who directs activity and therefore the learners are

involved in the learning process, in contrast with traditional education, which suggests

a teacher-centred approach where learners are relatively passive.

Future research could also investigate whether individual differences in variables known

to influence risk taking, such as sexual sensation seeking [Kalichman and Rompa (1995)]

and sexual excitation/inhibition [Bancroft et al. (2009)], might mediate the relationship

between attractiveness and condom use intentions.

Limitations

Participants completed the study in the presence of a female researcher which may have

influenced their responses as has been shown in previous studies [Schroder et al. (2003)].

Future studies should control for this possible confounding effect. Also, the degree

to which participants were sexually aroused was not recorded during the study. Sexual

arousal could dramatically influence their condom use intentions [Ariely and Loewenstein

(2006)]. Another limitation was the small and relatively homogeneous sample; however,

51 men and 20 stimulus women provided over 1000 data points for each measure. Finally,

participants’ reported condom use intentions in this study may or may not resemble

their actual usual condom use behaviour since condom use behaviour may not correlate

highly with condom use intentions [Sheeran and Orbell (1998)] due to the influence of

contextual factors such as alcohol.

Notwithstanding these limitations, this study is the first to explore the relationship be-

tween perceived attractiveness and condom use intentions in heterosexual men, including

their self-ratings of attractiveness and previous sexual experiences.

Conclusions

In summary, this study extends the literature by investigating the association between

own perceived attractiveness, sex and condom use intentions. Additionally, the asso-

ciations between age, sex life satisfaction, STI history, reported condom use with sex,

and condom use intentions were explored. Male perceptions of attractiveness influence

their condom use intentions; such risk biases could profitably be discussed during sex

and relationships education sessions in educational settings.

Contributors:



Chapter 4 Does Attractiveness Influence Condom Use Intentions in Heterosexual Men?

An Experimental Study 43

AE led the study design, conducted the research and prepared early drafts of the article.

SB, CAG and RI helped with the design of the study. SB and NS helped with the sta-

tistical analyses. All authors read and commented on drafts of the article and approved

the final version.





Chapter 5

Does Attractiveness Influence

Condom Use Intentions in

Heterosexual Women? An

Experimental Study

5.1 Introduction

In Chapter 4 a strong correlation between the perceived facial attractiveness of women

and the condom use intentions of heterosexual men was presented. Participants in

this study were more interested in having sex with more attractive women, but they

also reported lower condom use intentions towards the women that they found more

attractive. Additionally, condom use intention was higher when participants estimated

that it was more likely that women had an STI. Women that were rated as less attractive

were also rated as more likely to have an STI. Further, the more confident participants

were in their judgements or the more attractive they judged themselves to be, the lower

their condom use intentions were overall.

Sparling and Cramer [Sparling and Cramer (2015)] found that participants showed

greater risk-taking intentions with hypothetical partners they had rated as more appeal-

ing. However, this study did not address the effect of one’s own perceived attractiveness

on judgements of risk and attraction. Considering participants’ self-rated attractiveness

when analysing condom use intentions could be useful, because self-perceived attrac-

tiveness may influence sexual preferences [Little et al. (2001)], perceived STI risk [Di-

jkstra et al. (2000)], and also mating decisions, as individuals tend to choose partners

who physically resemble themselves and/or appear to have similar facial features [Little

et al. (2006)]. In Chapter 4 the findings indicated that men who judged themselves to be

45
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more attractive reported lower condom use intentions overall and also estimated higher

rates of condomless sex amongst “men like themselves”. This observation is associated

with research related to the Information-Motivation-Behavioural Skills model [Fisher

and Fisher (2002)], which suggests that people’s perceptions of condom use norms in

their own social group relate to their own condom use intentions. It is worth deter-

mining whether the same is true among women, particularly since heterosexual women,

as receptive partners, are at greater risk for STI/HIV transmission, [Hernandez et al.

(2006)].

The current study investigated how heterosexual women’s perception of men’s facial

attractiveness was associated with their perception of STI risk and their willingness to

have condomless sex. Similar work by Lennon and Kenny [Lennon and Kenny (2013)]

reported that women’s physical attractiveness ratings of men were a strong positive

predictor of their willingness to have unprotected sex, even when they believed that

attractive men were more likely to have an STI. Women reported higher willingness to

have sex with attractive partners, despite any potential risk to their sexual health. As

an alternative to simple ratings of attractiveness and willingness to have sex, Rupp et al.

[Rupp et al. (2009a)] used fMRI techniques to measure the brain activity of twelve single

heterosexual women, none of whom was using any hormonal contraception, while they

viewed photographs of male faces. These stimuli were paired with information regarding

the potential health risk posed by each man as a sexual partner, operationalised as

the number of sexual partners and frequency of condom use. Women reported that

they would be more likely to have sex with low-risk men rather than high-risk men.

However, in a similar study from the same research group [Rupp et al. (2009b)], the

female participants judged men with masculinised faces to be both riskier and more

attractive than men with feminised faces. Therefore, women want to have sex with low

risk men, but they also want to have sex with more attractive men, even though they

also believe more attractive men to be higher risk.

Although these studies give some insight into the relationships between facial attrac-

tiveness, perceived risk, and condom use intentions, the findings have not been entirely

consistent and have not considered the possible impact of demographic variables and

sexual histories of the raters. The current study extended research in this area by elicit-

ing women’s condom use intentions towards 20 men and evaluating these, not only with

respect to the perceived attractiveness of the men, but also the participants’ perceptions

of their own attractiveness, their own sexual history, including their typical condom use

behaviour, and their perceptions of their peers’ (other women’s) normative condom use

intentions.

Finally, in order to consider the possible influence of demographics and sexual experience

on condom use intentions, the effects of participant age, sexual satisfaction, number of

sexual partners and age of sexual debut should be explored. These variables indicated

interesting correlations for heterosexual men [Eleftheriou et al. (2016)] and they should
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also be investigated for women, as they may also initiate condom use conversations. The

current study also aimed to explore the deployment of condom use resistance tactics

[Davis et al. (2014)] as another factor to indicate sexual risk taking in our sample.

Wegner et al [Wegner et al. (2017)] found that heterosexual women who endorsed condom

use resistance tactics were more likely to see themselves as lower risk for STIs, while

simultaneously objectively reporting greater incidence of infection in their history. This

is well aligned with other past research which has also indicated that perceptions about

condoms and their use strongly predict consistency of condom use [Crosby et al. (2013)].

The primary purpose of the current study was to expand our understanding of the

relationship between perceived attractiveness and condom use intentions in heterosex-

ual women and to explore possible associations between perceived attractiveness, de-

mographics, sexual history, perceived sexual health status and condom use resistance

tactics. We sought to address the following research questions: 1. Does the perceived

attractiveness of a potential sexual partner affect sex and/or condom use intentions?

2. Does a participant’s own perceived attractiveness affect their sex and/or condom

use intentions? 3. Do demographic or sexual experience variables predict condom use

intentions?

5.2 Methods

Participants

Data were collected online between February and April 2017. Women in the United

Kingdom were recruited via social media (Facebook, Twitter), posters at the Univer-

sity of Southampton and on community advertisement boards, and advertisements on

the University’s online participant recruitment site (eFolio). Women in Canada were

recruited from the University of Guelph, using an advertisement posted on the course

website for a variety of first and second year courses. Potential participants were in-

formed that data would be collected using questionnaires in order to investigate the

influence of attractiveness on sexual attitudes and intentions. Eligible participants had

to be between 18 and 69 years of age, English speaking, and identify as heterosexual

female. Five hundred and seventy-four women attempted the questionnaire; 85 did not

complete the full study, so the final analytical sample was 489 participants.

Measures

All data were collected using an online questionnaire. A draft questionnaire was initially

trialled on eight pilot study participants and was refined based on their feedback [Yardley

et al. (2010)] (see also Appendix E). The final questionnaire comprised four sections:

1. Participants’ demographic information and judgement of their own attractiveness, 2.

Information regarding the participant’s own sexual experience and safer sex practices,
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3. Five judgements of each of twenty men using a single full frontal facial photograph.

The order of the 100 test items in section 3 was fully randomised for each participant.

4. The Condom Use Resistance Scale.

In the remainder of the paper, we use a series of single-letter labels to identify key vari-

ables associated with the six categories of questionnaire items introduced in parentheses

on their first mention below.

Demographics reporting and own attractiveness ratings

Participants were asked about their age, ethnicity, and occupation, and then asked to

rate their own attractiveness (O) on a scale from 0 to 100, with 0 indicating ‘very

unattractive’ and 100 indicating ‘very attractive’.

Sexuality Variables

Participants’ sexual satisfaction was assessed using the following item: “Thinking about

your sex life in the last year, how much do you agree or disagree with the following

statement: ‘I feel satisfied with my sex life’ ”. Response options ranged from 1 (strongly

agree) to 5 (strongly disagree).

Participants also indicated whether they were attracted to men, women, neither, or

both, their current relationship status, and their number of lifetime sexual partners.

Four further yes/no questions were asked: “As far as you know, have you ever had an

STI?”, “As far as you know, do you currently have an STI?”, “As far as you know, are

you allergic or sensitive to latex, non-latex condoms and/or lubricants?” and “Have you

used a condom the last time you had sex?” Finally, participants were asked: “Which one

of the following percentages describes better the proportion of occasions of intercourse

you have not used a condom in your lifetime?”, “Which one of the following percentages

describes better the proportion of occasions of intercourse you have not used a condom

in the past six months?” and “How easy would it be for you to identify whether a man

has an STI, without asking?”. Answers ranged from 0% to 100%, and were grouped into

six intervals: 0-10%, 11-30%, 31-50%, 51-70%, 71-90%, and 91-100%.

Ratings of facial photographs

Participants were asked to provide five ratings for each of 20 men on the basis of a single

photograph of the man’s face taken from the Psychological Image Collection at Stirling

(PICS) database [PICS (2014)]: “Please rate the attractiveness of the following man”

(A); “If you were single, how likely would you be to have sex with this man should the

opportunity arise?” (S); “If you were single and you were to have sex with this man,

how likely is it that you would use a condom?” (C); “Out of 100 women like you, how

many would have condomless sex with this man should the opportunity arise?” (M); and

“How likely is this man to have an STI?” (I). Participants indicated their answer to each

question by moving a slider between 0 and 100. These 100 items were presented in fully
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randomised order, i.e., the five questions regarding a particular man were not presented

in a particular order and, similarly, the twenty questions regarding a particular rating

(e.g., attractiveness) were not presented in a particular order. Prior to commencing the

task, a simultaneous presentation of all 20 faces was shown to enable participants to

anchor their judgements.

Stimuli selection and procedures

The Psychological Image Collection at Stirling (PICS) database [PICS (2014)] includes

various datasets. The dataset “Aberdeen” was used for this study, which includes 687

colour faces from Ian Craw at Aberdeen. The twenty pictures used for this study were

chosen at random to avoid biases.

Condom Use Resistance Tactics Scale

The Condom Use Resistance Tactics Scale (T) has obtained strong evidence of reliability

and validity [Davis et al. (2014)]. Thirty response items were used in order to answer

the question “Since the age of 14, how many times have you successfully avoided using

a condom with a man who wanted to use one by”. Example items include “Getting him

so sexually excited that he agreed to have sex without a condom” and “Telling him how

upset you would be if you did not have sex because you did not have a condom”. The

items describe a variety of resistance tactics and can be categorised into ten subscales,

each with three items: Reassurance (e.g., “Reassuring him that you were ‘clean’ so

that he would have sex without a condom”, α=0.80), Seduction (e.g., “Getting him

so sexually excited that he agreed to have sex without a condom”, α=0.89), Sensitivity

(e.g., “Telling him you didn’t want to use a condom because sex doesn’t feel as good with

one on”, α=0.92), Direct Request (e.g., “Asking him to not use a condom during sex”,

α=0.90), Relationship and Trust (e.g., “Telling him that you trusted each other so that

he would have sex without a condom”, α=0.82), Emotional Consequences (e.g., “Telling

him how angry you would be if he insisted on using a condom”, α=0.64), Deception (e.g.,

“Pretending that you had been tested and did not have any STDs”, α=0.73), Condom

Sabotage (e.g., “Agreeing to use a condom but intentionally breaking the condom when

putting it on”, α=0.90), Withholding Sex (e.g., “Refusing to have sex with him if you

had to use a condom”, α=0.98), and Physical Threat (e.g., “Preventing him from getting

a condom by staying on top of him”, α not available as two of the three elements were

not endorsed by participants).

Procedure

After providing electronic informed consent, each participant completed the self-administered

online questionnaire (taking between 25 and 30 minutes). University of Southampton

psychology students and University of Guelph students enrolled in the Couple and Family

Relationships course received 4 or 2 (respectively) course credits for their participation.
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This protocol was approved by the Ethics Committee of the University of Southampton

(Ergo ref: 25115).

Data analysis

To identify factors influencing condom use and interactions amongst them, a series of

bivariate associations (Pearson’s correlation coefficients ) were calculated, followed by a

multivariate test of associations (a repeated-measures linear mixed model).

5.3 Results

Demographics

Four hundred and eighty one heterosexual women, mean age 19.7 years old (SD=1.4,

range=18-32) completed the questionnaire fully. Of these, 361 (74%) participants were

Canadian, thirty-eight (8%) were British and the remainder identified as residents from

various European (e.g., France), South American (e.g., Colombia), African (e.g., South

Africa) and Asian (e.g., China) countries.

Sexual experience variables

In response to the statement: “I feel satisfied with my sex life”, 105 (21.4%) participants

agreed strongly, 197 (40.2%) agreed, 81 (16.5%) neither agreed nor disagreed, 72 (14.7%)

disagreed, 21 (4.3%) disagreed strongly and 9 (1.8%) preferred not to say. Four hundred

and twenty three (86.3%) participants reported that they were exclusively attracted to

men, 50 (10.2%) reported that they were attracted to both men and women, 9 (1.8%)

reported that they were attracted to women and 2 (0.4%) reported that they were not

attracted to either men or women. Two hundred and thirty-nine (48.8%) participants

were single, 231 (47.1%) were in an exclusive relationship, 7 (1.4%) were in an open

relationship, 1 (0.2%) was married and 5 (1%) chose ‘other’. One participant (0.2%)

reported currently having an STI, and 20 (4.1%) participants reported having had an

STI in the past. The majority of participants (89%) reported at least one sexual partner.

Of these, the median number of lifetime sexual partners was 2 (min=1, max=30) and the

median age at first sexual intercourse was 17 years old (min=12, max=23). Twenty-four

(4.9%) participants reported an allergy to latex, non-latex condoms and/or lubricants.

Reported rates of condomless sexual intercourse are presented in Table 5.1.

Condom Resistance Tactics

Half of the women (n=245) reported using at least one tactic. The four most frequently

reported condom resistance tactics were the following: “Getting him really aroused and

then starting to have sex without a condom” (n=132), “Getting him so sexually excited

that he agreed to have sex without a condom” (n=81), “Reassuring him that you were
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clean (i.e., did not have any STIs) so that he would have sex without a condom” (n=79)

and “Telling him you didn’t want to use a condom because sex doesn’t feel as good with

one on” (n=73).

Participants’ ratings

In analysing participants’ ratings, the data were considered in two ways: first, by con-

sidering the data associated with each of the male faces rated, aggregated over the

participants’ ratings, and, second, considering the data associated with each partici-

pant, aggregated over the men that she rated. For example, we first examined whether

some men were judged to be more attractive than others on average, considering the

participants as a group. This set of values is denoted by AM (see Table 5.2 for ratings).

Second, we assessed whether some participants found the set of 20 men in the study

more attractive than did other participants, considering the men as a group. This set

of values is denoted by AP .

Associations between participants’ ratings of the 20 men

We constructed average ratings for each man and considered relationships amongst these.

The more attractive a man was judged to be on average, AM , the more likely participants

would be willing to have sex with him, SM (r=0.987, df=478, p<0.001). Further, the

more attractive a man was judged to be, AM , the less likely women were to intend to use

a condom during sex, CM (r=-0.582, df=478, p=0.007). Consequently, average condom

use intentions, CM , tended to be lower for men that participants were, on average, more

willing to have sex with, SM (r=-0.57, df=478, p=0.009).

On average, participants judged that more women like themselves would have sex with-

out a condom, MM , with the men that they judged, on average, to be more attractive,

AM (r=0.992, df=478, p<0.0001), and with whom they were, on average, more willing to

have sex SM (r=0.981, df=478, p<0.0001). Consequently, where the average judgement

of the number of women willing to have condomless sex with a man, MM , was high,

participants’ average condom use intentions towards the man, CM , were lower (r=-0.572,

df=478, p=0.008).

However, the average perceived STI likelihood for a man, IM , had no significant associa-

tion with average condom use intentions towards him, CM , or with his average perceived

attractiveness, AM , or with participants’ average willingness to have sex with him, SM .

These bivariate associations are displayed in Table 5.3.

Overall ratings of men

For each participant, we averaged their ratings of the 20 men and evaluated relationships

amongst these overall ratings. Participants who tended, overall, to rate the twenty

men as more attractive, AP , also tended to be more willing to have sex SP (r=0.768,

df=487, p<0.001) and were less willing to use a condom CP (r=-0.157, df=487, p<0.001).
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Participants who judged that women like themselves would be more willing, overall, to

have condomless sex with the twenty men, MP , also tended to believe that the twenty

men had a higher likelihood of having an STI, IP (r=0.145, df=487, p<0.001) and

themselves had lower overall condom use intentions, CP (r=-0.304, df=487, p<0.001),

higher willingness to have sex, SP (r=0.643, df=487, p<0.001) and higher judgements

of attractiveness overall, AP (r=0.556, df=487, p<0.001). Overall judgement of STI

likelihood, IP , was also positively correlated with higher overall condom use intentions,

CP (r=0.113 df=487, p<0.05).

Influence of perceived own attractiveness and ability to detect STIs

The average value for own attractiveness ratings was 67.4 (SD=20.0). The more attrac-

tive a participant judged herself to be, OP , the more she believed that, overall, men are

likely to have a STI, IP (r =0.103, df=487, p=0.05).

Participants’ confidence in their ability to detect whether a potential sexual partner

had an STI without asking was significantly negatively correlated with their overall

willingness to have sex, SP (r =0.156, df=487, p=0.001), positively correlated with the

likelihood of having an STI, IP (r =0.122, df=487, p=0.007), and was also associated

with overall lower condom use intentions in themselves, CP (r=-0.218, df=487, p<0.001),

and women like themselves, MP (r=0.114, df=487, p=0.012).

Influence of age and sexual experience variables

Age did not correlate with attractiveness ratings, willingness to have sex, condom use

intentions or STI likelihood. However, sexual experience variables (such as reported

condom use) present significant trends. These relationships are displayed in Table 5.4.

Influence of condom resistance tactics

Of the 30 items considered, some showed significant correlations with attractiveness, sex

and condom use intentions, sexual health status and own perceived attractiveness; the

majority, however, did not show any strong associations. The relationships are displayed

in Table 5.5.

Linear mixed model

A generalised linear mixed model (GLMM) with repeated measures was constructed in

order to carry out a multivariate analysis addressing the question “What linear combina-

tion of factors best explains the variation in participants’ condom use intentions across

the 20 men rated?” The main benefit of a GLMM is that it enables an examination that

incorporates repeated measures (in this case the ratings of the 20 men) and individual

variance in participants’ condom use intentions.
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Participant condom use intention ratings was the outcome variable, with the repeated

measures being the individual men rated. All demographic and sexual experience vari-

ables and rating variables were included as main effects. The model thus attempted to

identify a single set of relationships that could account for all participants’ patterns of

condom use intentions.

It was found that women showed significantly higher condom use intentions with: men

who they rated as less attractive (p<0.0005), men who they rated as less likely to carry

or transmit an STI (p<0.0005), men with whom they were less interested in having

sex (p<0.0005) and when they estimated that fewer of their peers would also have

condomless sex with him (p<0.0005). Demographic and sexual experience variables did

not emerge as significant predictors, except for the relationship status of the participant:

women in steady relationships reported significantly lower condom use intentions (p

<0.05).

5.4 Discussion

The results of the current study demonstrated a strong association between perceived

attractiveness (of a potential partner and of self) and condom use intentions in hetero-

sexual women. Participants were more willing to have sex with more attractive men,

but were less inclined to use condoms when they do so. These findings are consistent

with those of the previous study (see chapter 4) [Eleftheriou et al. (2016)] on the influ-

ence of attractiveness on condom use intentions in a heterosexual male population. The

current study found no overall relationship between judgements of STI likelihood and

judgements of attractiveness, as was also the case for heterosexual men in the previous

study [Eleftheriou et al. (2016)]. This result was not consistent with the study by Rupp

et al. [Rupp et al. (2009a)], which suggested that women have a sexual preference for

high-risk men. Previous research has also highlighted the fact that people use unim-

portant or irrelevant factors, [Gold et al. (1992); Keller (1993)] such as personality or

attractiveness to judge partners’ relative safety.

It is worth noting that women showed similar response patterns as men did. Adding

to this, Skakoon-Sparling and Cramer’s findings [Skakoon-Sparling et al. (2016)] also

suggested that, in situations where there are strong sexually visceral cues, both men

and women experiencing strong sexual arousal may have lower inhibitions and exhibit

riskier behaviour.

People form beliefs about STI risk during first encounters [Schmalzle et al. (2011)], that

these judgements can be made within milliseconds [Renner et al. (2012)], and that they

are based on a wide variety of factors [Masaro et al. (2008)]. However, prior to this study,

the influence of women’s confidence in their judgements on condom use intentions had

not been thoroughly investigated. Participant confidence in their own ability to judge
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whether a potential sexual partner is infected with an STI on the basis of appearance

was significantly positively correlated with their tendency to be willing to have sex and

with overall lower condom use intentions than participants with lower confidence. A

similar pattern in heterosexual men’s confidence in their judgements and condom use

intentions was observed in the previous study [Eleftheriou et al. (2016)].

Moreover, in the current study, we found that participants reported lower condom use

intentions towards men with whom they were willing to have sex. This result (which

was also found for heterosexual men [Eleftheriou et al. (2016)]) was surprising when

we considered that these same women also judged that a greater number of women

like themselves would also be willing to have condomless sex with these men. This

judgement should imply that these men were at higher risk for STI transmission, since

they would presumably be engaging in more unprotected sex with more partners (other

women like the rater). However, this observation did not translate into higher perceived

risk in terms of increased overall condom use intentions towards more attractive men,

or a correlation between attractiveness and STI likelihood. This finding agreed with

Fishbein et al. [Fishbein et al. (2004)] and Williams et al. [Williams et al. (1992)], who

found that risk information about a partner is sometimes ignored when the partner is

attractive. Moreover, this finding also seemed more logical when we considered that

each participant perceived themselves as unlikely to currently be infected with an STI

(and in fact only 4% of our sample had ever been diagnosed with an STI) - thus, when a

participant imagined 100 women like herself, she possibly similarly estimated that these

women would also be unlikely to be an STI transmission risk [Downing-Matibag and

Geisinger (2009)]. This may have led to participants failing to use this concept as a risk

cue.

Understanding and considering the linkage between condom use and attractiveness al-

lows us to improve the design of a sex education intervention, which will aim to help

people recognise their misconceptions and reflect on their intentions compared to their

actual behavior. It may be useful to explore interventions [Eleftheriou et al. (2017)] that

target the tensions between some of the beliefs exhibited by the participants here; for

instance, the fact that participants believed that many women like themselves would

most like to have unprotected sex with the kind of men that the participants themselves

find attractive. The fact that people often underestimate their personal probability of

facing unpleasant events or outcomes could be interpreted in terms of unrealistic op-

timism [McKenna (1993)] and could be addressed appropriately using a sex education

intervention. For example, a virtual reality game that focuses on the users and their

immersion and engagement with a simulated population could potentially challenge the

users’ perception of invulnerability, as they face various people and scenarios that affect

their health throughout the game [Zeng et al. (2017)].

Future research could investigate whether individual differences in variables known to

influence risk taking, such as sexual sensation seeking [Kalichman and Rompa (1995)]
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and sexual excitation/inhibition [Bancroft et al. (2009)], might mediate the relationship

between attractiveness and condom use intentions.

Strengths and Limitations

The degree to which participants were sexually aroused was not recorded during the

study. Sexual arousal could dramatically influence condom use intentions [Skakoon-

Sparling et al. (2016)]. Moreover, the fact that some women might have been using hor-

monal contraception, which might affect condom use intentions [Cushman et al. (1998)],

was not investigated. Women who were not exclusively attracted to men, were also in-

cluded in the analysis. A one-item measure was used to rate sexual satisfaction, instead

of a validated scale. Another limitation was the relatively homogeneous sample and the

fact that this was primarily a student sample and their knowledge and attitudes may

not generalise to other populations. However, evidence suggests that student samples

do not intrinsically pose a problem for a study’s external validity [Druckman and Kam

(2009)] and also STIs and HIV pose a considerable and increasing health threat among

young people [Milhausen et al. (2013)]. Finally, participants’ reported condom use in-

tentions in this study may or may not resemble their actual usual condom use behaviour

[Sheeran and Orbell (1998)] due to the influence of contextual factors such as alcohol.

On the other hand, previous research has shown evidence that condom use was related

to intentions [Albarracin et al. (2001)] and therefore, intentions are worth investigating.

Notwithstanding these limitations, this study is the first to explore the relationship

between perceived attractiveness and condom use intentions in heterosexual women,

including their self-ratings of attractiveness, previous sexual experiences, and condom

resistance tactics.

Conclusions

In summary, this is the first study that extends the literature by investigating the asso-

ciation between own perceived attractiveness, sexual health status, condom resistance,

sex and condom use intentions in a female population. Additionally, the associations

between age, sex life satisfaction, STI history, reported condom use with sex, and con-

dom use intentions were explored. Female perceptions of attractiveness influence their

condom use intentions; such risk biases could profitably be considered and discussed

during sex and relationships education sessions in educational settings.
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Table 5.1: The percentage of sexual intercourse episodes in which condoms were
NOT used reported by participants excluding participants who did not respond to
these questions and those who have not had sex yet) during their lifetime, during the

last 6 months and the last time they had sex.

Lifetime 166 54 34 56 69 54
Past 6 Months 205 25 30 14 42 115

Condom Used Not Used
Last time 240 229

Table 5.2: The mean participant ratings for each male photograph (Scale 0-100). The
standard deviation is shown in parentheses.

Man AM CM IM MM SM
1 25.2 (24.8) 87.9 (26.4) 44.5 (22.9) 18.7 (23.4) 16.1 (23.3)
2 14.9 (19.8) 90.5 (24.3) 51.1 (25.3) 14.6 (21.8) 9.0 (18.9)
3 19.4 (21.2) 88.8 (25.3) 45.8 (24.2) 16.4 (22.7) 12.9 (19.8)
4 24.6 (23.8) 88.1 (25.5) 48.7 (23.1) 19.5 (23.3) 15.1 (21.0)
5 27.1 (25.2) 88.0 (24.6) 51.6 (24.0) 19.8 (23.3) 18.4 (24.1)
6 19.3 (22.4) 89.2 (25.5) 56.6 (26.4) 16.1 (22.8) 13.3 (21.7)
7 22.3 (22.0) 88.4 (24.9) 41.2 (23.0) 17.3 (22.0) 14.8 (21.4)
8 15.7 (21.0) 89.0 (26.0) 37.0 (24.3) 13.5 (20.5) 9.3 (18.0)
9 12.6 (18.1) 89.6 (26.1) 38.6 (25.5) 12.4 (19.9) 7.7 (16.4)
10 38.6 (26.6) 87.6 (23.5) 43.1 (22.2) 25.9 (26.3) 28.2 (27.8)
11 13.5 (19.1) 88.4 (27.2) 47.6 (24.3) 12.9 (20.3) 8.4 (17.4)
12 17.3 (19.2) 88.2 (26.1) 50.4 (25.0) 15.0 (21.3) 9.9 (18.4)
13 14.0 (18.4) 88.9 (26.1) 38.1 (24.0) 13.7 (20.6) 9.3 (18.2)
14 12.7 (17.5) 88.4 (26.9) 41.7 (24.5) 12.7 (19.5) 7.8 (16.1)
15 28.0 (24.8) 87.2 (25.2) 44.1 (22.8) 19.9 (23.1) 20.5 (25.5)
16 25.8 (24.4) 87.1 (26.4) 46.5 (23.6) 19.4 (23.6) 18.8 (24.6)
17 26.8 (24.2) 85.4 (27.9) 47.5 (22.9) 20.1 (24.4) 18.0 (23.2)
18 14.2 (19.4) 87.8 (27.8) 49.9 (24.3) 13.2 (20.3) 7.3 (15.6)
19 24.0 (24.1) 88.8 (24.9) 48.0 (23.3) 17.5 (22.2) 15.1 (21.9)
20 17.8 (20.5) 89.0 (26.0) 45.3 (24.5) 15.0 (22.2) 10.2 (17.2)

Table 5.3: Bivariate associations between mean ratings for twenty men (df=478)
of their attractiveness, AM , condom use intentions towards them, CM , their STI
likelihood, IM , the extent to which women like the participants would be willing to
engage in condomless sex with them, MM , and the willingness of the participants to
have sex with them, SM . Pearson’s r values are shown in the upper right half of the

table, Spearman’s in the lower left: *=p < 0.05, **=p < 0.01, ***=p < 0.001
ρ/r AM CM IM MM SM
AM - -0.582** 0.127 0.992*** 0.987***
CM -0.663** - -0.040 -0.572** -0.571**
IM 0.168 -0.090 - 0.158 0.084
MM 0.983*** -0.644** 0.188 - 0.981***
SM 0.970*** -0.611** 0.084 0.962*** -
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Table 5.4: Bivariate associations (Pearson’s r) between 489 (df=487) participant de-
mographic and sex experience variables (left column) and their mean ratings of 20 men.

Significance levels are indicated: *=p < 0.05, **=p < 0.01
r AP CP IP MP SP
Age 0.004 0.045 -0.089 -0.063 -0.030
Satisfaction with
Sex Life

-0.119** -0.001 0.043 -0.046 -0.121**

No. Sex Partners 0.011 -0.040 -0.022 0.089 0.038
Relationship Status -0.059 -0.116* -0.005 -0.074 -0.051
Past STI -0.025 0.04 0.033 0.016 -0.010
Present STI -0.041 0.029 0.011 -0.021 -0.035
Age at First Intercourse 0.018 0.118* -0.100* -0.062 -0.037
Condomless Sex In
Lifetime

0.012 -0.140** 0.081 0.128** 0.054

Condomless Sex In
Last 6 Months

-0.055 -0.129** 0.058 0.075 -0.010

Condomless sex with
more than 2 partners
in the past 6 months

0.008 -0.158** 0.098* 0.119** 0.093

Condom use last time
you had sex

0.066 0.062 -0.099* -0.022 0.016

Latex allergy -0.070 0.001 0.012 -0.009 -0.068

Table 5.5: Bivariate associations (Pearson’s r) between 489 (df=487) condom resis-
tance tactics factors (left column) and their mean ratings of 20 women. Significance

levels are indicated: *=p < 0.05, **=p < 0.01
r AP CP IP MP SP OP

Seduction -0.123** 0.015 0.062 0.084 0.092* 0.176**
Reassurance -0.026 -0.011 0.046 0.037 0.083 0.086
Sensitivity -0.010 0.000 0.000 0.039 0.039 0.066
Direct Request -0.038 0.010 0.066 0.062 0.015 0.048
Relationship Trust -0.075 -0.028 0.001 0.051 0.103* 0.083
Emotional Consequences 0.019 0.020 0.041 0.045 0.075 0.066
Deception -0.052 0.037 0.069 0.057 0.028 0.017
Sabotage -0.085 0.113* 0.136** 0.100* 0.056 -0.014
Withholding sex -0.096* 0.127** 0.135** 0.108* 0.065 -0.010
Physical Threat -0.113* 0.085 0.121** 0.073 -0.013 0.104*





Chapter 6

Using Computer Simulations for

Investigating a Sex Education

Intervention: An Exploratory

Study

6.1 Introduction

Background

STIs are ongoing concerns and therefore, many strategies and intervention programs have

been developed to encourage consistent and correct condom use; these interventions have

met with varied levels of success [Scott-Sheldon et al. (2011)].

There are several reasons for variation in the impact of interventions. First, a “one-size-

fits-all” approach is unlikely to be effective with all the intended recipients, given that

they will vary in age, sexual preferences, sexual experience, and sexual attitudes [Shegog

et al. (2007); Kirby and Laris (2009); Eleftheriou et al. (2016)]. Kirby and Laris [Kirby

and Laris (2009)] noted that it is important for a sex education program to meet the

needs of the audience, taking into account different backgrounds and community values.

Recent research has shown that personality traits, as well as perceived attractiveness, can

significantly affect the perception of sexual risk [Henderson et al. (2005)]. Henderson et al

[Henderson et al. (2006)] demonstrated how individuals high in Sensation Seeking (SS),

compared with those lower in SS, rate potential partners as more attractive and are more

willing to have sex with those partners, but they feel that they are less likely to contract

an STI. Results of a similar study showed that participants who were engaged in a wider

range of potentially risky sexual behaviors were characterised by higher Sexual Sensation

Seeking Scale (SSS) [Gutiérrez-Mart́ınez et al. (2007)]. These results support the idea
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that sex education programs may benefit from the inclusion of components aimed at

teaching young people to satisfy their preferences for SSS through sexual behaviors

involving minimum risk.

In addition to SSS, another measure that might be relevant is Sexual Inhibition (SI),

particularly a subscale from the Sexual Inhibition/Sexual Excitation Scales (SIS/SES),

which assesses sexual inhibition due to performance consequences (Sexual Inhibition

Subscale 2, SIS2). In a sample of gay men, Bancroft et al [Bancroft et al. (2003)]

showed that condomless anal sex was more likely among those who scored lower on

sexual inhibition due to the “threat of performance consequences” (eg, threat of an

STI). In samples of both heterosexual men and women, research has supported the

association between scores on SIS2 and sexual risk taking behavior [Carpenter et al.

(2008); Bancroft et al. (2004)].

Second, some people feel less vulnerable to STIs based on their belief that they can

ascertain whether a potential partner is likely to be infected or not on the basis of the

way that they look or some other superficial characteristic. It has been shown that

men feel that they would be able to make judgments about other people’s sexual health

status based on perceived attractiveness [Thaler and Sunstein (1975); Eleftheriou et al.

(2016)]. In one study, participants believed that judgments of sexual unfaithfulness

could be made of the face alone, without consideration of behavioral cues [Rhodes et al.

(2013)]. Hence, one main aim of sex education programs, but one that has been seldom

addressed in interventions to date, should be to challenge this false sense of security.

Third, many sex education programs have been described, particularly by young people,

as being “boring” or “irrelevant” to their needs [Bouris et al. (2016)]. Carswell et al

[Carswell et al. (2012)] emphasised the importance of web-based sex education interven-

tions, pointing out how attractive they are for young people, as they offer a confidential

and convenient medium for accessing health information, avoiding the embarrassment

of discussions with teachers and health providers, and overcoming potential boredom

by using an interesting game format. DeSmet et al [DeSmet et al. (2015)] and D’Cruz

et al [D’Cruz et al. (2015)] highlighted the importance of certain game design features

that should be considered when developing a game for sex education, such as individual

tailoring, goal-setting, narrative or story, audiovisual effects, interactivity, challenge on

different levels, rewards, and immediate feedback.

Bearing in mind these three issues, one direction in which sexual health interventions

could profitably develop involves the use of serious games. There has been some pre-

vious research exploring the use of games for sex education (see Chapter 2). Although

previous studies have suggested potential positive benefits of serious games in health

education, very little research has been carried out to investigate the influence of com-

puter simulations for sex education specifically. As it is possible that the benefits of such

games will vary according to age [Boulos et al. (2015)], gender [Bouris et al. (2016)], and
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sexual attitudes [Eleftheriou et al. (2016)], it would be useful to investigate the possible

impact of these variables.

Aim of This Study

The primary purpose of this study was to explore the potential of computer simulation

as a serious game for sex education and how the effects of a serious game might be

moderated by personality traits, age, and gender. The research questions were (1) Do

gender, age, and personality traits influence levels of confidence in evaluating sexual risk?

(2) Does a simulation in the form of a serious game influence participants’ confidence

regarding the assessment of sexual risk? and (3) Do gender, age, and personality traits

influence the impact of the serious game in altering participants’ confidence in evaluating

sexual risks?

6.2 Methods

Sample and Recruitment

Men and women in Southampton and surrounding areas were recruited via social media

(Facebook, Twitter), posters at the University, and community advertisement boards.

Potential participants were informed that data would be collected using an electronic

quiz in order to investigate the use of a serious game in the form of a computer simulation

for sex education. The posters contained the following information: “I would like to see

how you will perform in a game we have developed for sex education.” Inclusion criteria

were 18-30 years of age and English speaking. A total of 42 men, 22 women, and 2

participants who chose “other” for the question on gender were screened and all met the

inclusion criteria.

Data were collected in May 2016. Participants with total completion time of less than 2

minutes were excluded from the experiment to remove noise from those who did not read

the questions and provided random guesses. In total, 22 participants fully completed

the experiment online at home, with a further 44 doing so in the lab. All participants

were provided with a study information sheet and indicated electronic informed consent.

The study took approximately 25 min.

Study Design

This was a web-based questionnaire study (that used between and within subject anal-

yses). The study employed a quiz to collect data. A draft quiz was initially trialed on 6

pilot study participants and was then refined on the basis of their feedback during indi-

vidual “think aloud” sessions. “Think aloud” is a commonly used protocol for usability

testing of an intervention [Yardley et al. (2010)].

Measures
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The final questionnaire comprised four sections: (1) demographic information, (2) the

participant’s sexual risk evaluations, 3 personality trait questionnaires (SSS [Kalichman

and Rompa (1995)] and SIS2 of the SIS/SES - Short Form [Carpenter et al. (2011)]),

and (4) the Term on the Tides quiz (see also Appendix F). The order of the 10 test

questions in the quiz was fully randomised for each participant.

Demographics and Sexual Behavior

Participants were asked about their age, ethnicity, gender, and sexual orientation. Eth-

nicity options included white, black, Asian, mixed, and other. Gender options were

“male”, “female”, “other”, and “prefer not to say”, and for sexual orientation (prefer-

ence), “men”, “women”, “both”, or “none”.

Personality Traits Questionnaires

The SSS [Kalichman and Rompa (1995)] assesses the tendency to seek out varied, novel,

and complex sexual experiences and the desire to take personal, physical, and social

risks in order to enhance sexual sensations. A sample item is “I am interested in trying

out new sexual experiences”. The SSS can be used with both men and women, and

shows good construct validity and internal consistency (Cronbach α=0.83 for men and

Cronbach α=0.81 for women) [Kalichman and Rompa (1995)]. Questions were answered

on a 4-point scale, ranging from 1 (not at all like me) to 4 (very much like me). The

sums of the scores are calculated to produce a total score on SSS, with a higher score

indicating higher levels of the trait.

The SIS2 assesses individual propensity to inhibit arousal because of threat of perfor-

mance consequences (such as contracting an STI) [Carpenter et al. (2011)]. This scale

is one of three subscales of the SIS/SES - SF. A sample item is “If I realise there is a

risk of catching a sexually transmitted disease, I am unlikely to stay sexually aroused”.

SIS/SES-SF can be used with both men and women, shows good construct validity and

test-retest reliability [Carpenter et al. (2011)]. Response options range from 1 (strongly

disagree) to 4 (strongly agree); after suitable recoding, scores are summed to produce a

total score, with a higher score indicating higher levels of inhibition.

Evaluation of Sexual Risk

Participants were asked to respond to the following statement: “Risks taken during

unprotected sex are easy to evaluate”. Response options ranged from 1 (strongly agree)

to 5 (strongly disagree). This item was used as a measure of the participants’ confidence

in evaluating sexual risk.

Participants also rated their level of agreement with this statement: “The risk that

someone takes when they have unprotected sex depends on the risk taking behavior of

the other people in the sexual population”. Response options ranged from 1 (strongly
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agree) to 5 (strongly disagree). This item was included to assess the extent to which

participants felt that they were in control of potential risky situations.

Both items were completed before (t1), and immediately after (t2), completion of the

Term on the Tides quiz.

Game Description: Term on the Tides

The quiz concerns a cruise called Term on the Tides, developed for this study, where

the user of the game is asked to answer some questions about the sexual health status

of people on the cruise, at different stages of the simulation (developed in Java).

The storyboard was introduced with the following: “You embarked on a singles love

cruise sailing from Mykonos down to Ibiza. The ship is full of heterosexual single men

and women who are looking for easy, no-strings attached sexual encounters with each

other. Passengers have not been medically examined and therefore are unaware of

whether are carrying a sexually transmitted disease or not. The journey time to your

destination is 1 week. The ship is fully prepared for any lengthy journey and it is well-

stocked with food and supplies including an inexhaustive supply of condoms. Due to the

nature of the cruise, everyone is unconcerned with forming a relationship. So whether

they will choose to have sex with someone, with or without a condom, is purely based

on physical appearance.” The main task of the participants was to give the right answer

to 10 questions or scenarios regarding the sexual health status of certain people on the

cruise.

The scenarios presented in the questions were based on the responses of male partici-

pants in a previous study [Eleftheriou et al. (2016)], regarding their reported condom

use intentions according to their perceptions of women’s attractiveness. These responses

were used in order to produce the profiles of the people in the simulation (Figure 6.1).

Each person’s profile had two characteristics: (1) how their condom use intentions and

their judgments of STI likelihood varied with the attractiveness of a potential sexual

partner, and (2) how the STI likelihood judgments of the person varied with the attrac-

tiveness of a potential sexual partner. For example, the Type A man shown in Figure

6.1 tends to use condoms less with women he finds more attractive (therefore he gets a

“-” sign in the first box of his profile) and also believes that STI status is not associated

with perceived attractiveness (therefore he gets a “=” in the second box of his profile).

As nine different profiles could be created using combinations of the three symbols (“+”,

“-”, “=”), nine different types of men were created and several copies (clones, ie, people

with similar behavior) of those were included in the simulation. The number of clones of

each type used was proportional to the number of participants in the first study [Eleft-

heriou et al. (2016)] who fitted those types, based on their responses. In total, there

were 100 men in the simulation.
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A summary of attractiveness ratings given by each man in the previous study to each

woman was shown to the users throughout the game (Figure 6.2). The profiles of the

women were chosen in a similar way to that described above for men, with the difference

being that we constructed the female profiles based on how men rated female pictures

in the first study [Eleftheriou et al. (2016)]. Ten types of women were chosen and we

tried to include as much variability in attractiveness and STI ratings as possible. Ten

clones of each one of those profiles was included in the simulation, leading to a total of

100 simulated women.

Figure 6.1: Male profiles in the computer simulation. Each type has two symbols to
describe his personality. For the top one, a “+” indicates that a person uses condoms
more with women that they find attractive, a “-” indicates that a person uses condoms
less with women that they find attractive, and an “=” indicates that condom use is
not affected by attractiveness. The bottom symbol represents the belief of a person
with regards to the relationship between sexually transmitted infection (STI) risk and
attractiveness: “+” means the person believes that attractive women are more likely
to have an STI, “-” means that they believe attractive women are less likely to have an
STI, and “=” means that the person believes that attractiveness is not related to STI.

There were various different framings used and each one of them clearly specified the

precise situation of the people in the simulation. For example, in one, the user is

asked to predict the outcome of an encounter between a man of Type A and a Type 4

woman versus an encounter between a man of Type A and a Type 7 woman (see Figure

6.4). When participants were able to correctly judge which sexual interaction was most

risky, they were awarded 1 point. Ten scenarios were presented; therefore, the score

for someone who did not make any correct estimates would be 0 and for someone who

accurately answered all scenarios would be 10.
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Figure 6.2: Attractiveness table. A “+” indicates that the specified man is attracted
to the specified woman, a “-” indicates that the man specified is not attracted to the
specified woman, and an “=” means that the man does not find the woman either

attractive or unattractive.

The final stage of the game was the feedback provided to the users. Users watched a

series of encounters between men and women in the simulated population, and they

received information on how well they managed to estimate risk in each scenario, by

receiving an overall score for the quiz and appropriate feedback to each question (see

Figure 6.5).

In order to determine the correct answers to the questions, the computer simulation

makes use of the attractiveness and condom use intentions of each person on the cruise.

At the beginning of each simulation, infections are allocated to the population at random.

People have the chance to meet each other and decide (1) whether to have sex or not,

and, if they decide to have sex, (2) whether to have sex with or without a condom,

based on the variables of attractiveness and condom use intentions specified for their

type. There is a very high chance of an STI transmission when someone has condomless

sex with another person who carries an infection. An average over 100 simulations was

used for this quiz (see figure 6.3).

In order to account for possible biases stemming from the appearance of the images used

for each type of person in the game, a random selection of pictures was allocated at the

beginning of the game, from a selection of three different versions (white, black, and

Asian faces).

Procedure
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Figure 6.3: The algorithm for the simulation
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After providing informed consent, each participant completed the self-administered ques-

tionnaires followed by the quiz. A £100 Amazon voucher was offered as an incentive to

the person with the highest score on the quiz. The Ethics Committee of the University

of Southampton approved the protocol (ERGO ref: 17008).

Data Analysis

To identify factors influencing the confidence ratings and the levels of change of con-

fidence of evaluating sexual risk, a series of bivariate associations (Pearson correlation

coefficients) and independent t-test were conducted between the main variables exam-

ined (age, gender, personality traits, quiz score, and confidence of evaluating sexual risk

before and after the game). Matched pairs t-test was used to test whether participants’

confidence in evaluating STI risk changed from t1 to t2, that is, before and after the

simulation.

Figure 6.4: Example question: Is a type A man more likely to get an infection from
a Type 4 woman or a Type 7 woman?

6.3 Results

Descriptive Statistics

Demographics

A total of 66 participants (42 men, 22 women, and 2 “other”) had a mean age of 22.5

years (SD=3.3, min=18, max=29). The majority of participants were identified as white

(80%, 53/66) and as heterosexual (approximately 88% [58/66]; see Table 6.1).

Personality Variables
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Figure 6.5: Feedback given to the participants.

Table 6.1: Sample demographics
Ethnicity N %
White 53 80
Black 3 5
Asian 7 10
Mixed 1 2
Other 2 3

Gender
Men 42 64
Women 22 33
Prefer not to say 2 3

Age
18-24 46 70
25-30 20 30

On the SSS, the mean score for men was 23.1 and for women was 22.5. Higher scores

indicated greater sexual sensation seeking. There was no significant gender difference in

this measure (t62=0.42, ns).

On the SIS2, the higher a participant scored, the higher the propensity for sexual arousal

to be reduced in the face of threats of performance consequences. The mean SIS2 score

for women (12.9) was significantly higher than that for men (11.2) (t62=3.05, P<0.005).

Research Question 1: Do Gender, Age, and Personality Traits Influence

Levels of Confidence in Evaluating Sexual Risk?
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At t1, women believed that risk was easier to assess than did men, with the mean ratings

3.82 and 3.25, respectively (t62=1.99, P=0.05); however, the belief that risk depends on

the other people did not differ between men and women (t62=0.19, ns).

Age showed no significant correlations with participants’ confidence in evaluating risk

(r=0.11, n=66, ns) or their belief that risk depends on others in the population (r=-0.05,

n=66, ns).

At t1, no significant correlations between SSS or SIS2 and participants’ confidence in

evaluating sexual risk (r=0.15 and r=0.10, respectively, n=66, ns) or in believing that

the sexual risk depends on others in the population (r=0.15 and r=0.13, respectively,

n=66, ns) were found.

Research Question 2: Does a Simulation in the Form of a Serious Game

Influence Participants’ Confidence Regarding the Assessment of Sexual Risk?

In response to the statement “Risks taken during unprotected sex are easy to evaluate,”

the mean score before the game was 3.47, and after the game it was 2.98. A matched

pairs t-test showed that the change in confidence was significant (t63=5.81, P<0.001).

Before the intervention, 56% agreed that it was easy to evaluate risk, whereas only 44%

did so after the intervention. Similarly, 24% disagreed before the game compared with

38% after the game.

In response to the statement “The risk that someone takes when they have unprotected

sex depends on the risk taking behavior of the other people in the sexual population”,

the mean score before the game was 3.74, and after the game it was 3.77. A matched

pairs t-test revealed that the difference between these mean scores was not significant

(t65=0.27, ns).

Research Question 3: Do Gender, Age, and Personality Traits Influence the

Impact of the Serious Game in Altering Participants’ Confidence in Evalu-

ating Sexual Risks?

There was a significant gender difference in the impact of the game on confidence rat-

ings; women had a greater reduction in confidence regarding their perceived ability to

evaluate sexual risk than did men (mean change scores for men 0.30 and 0.82 for women;

t60=3.11, P<0.005). There were no gender differences in change scores for believing that

risk depends on other people (mean change scores for men 0.05 and -0.18 for women;

t62=0.92, ns). Age did not correlate with either of the risk measures (for easy, r=0.12,

n=64, ns, and for risk depends on others, r=-0.18, n=60, ns).

Similarly, there was no correlation between the changes in confidence ratings concerning

assessment of sexual risk before and after the game, and scores on SSS or SIS2 (r=-0.06,

n=64, ns and r=0.11, n=64, ns, respectively). Finally, there was also no correlation

between the changes in confidence ratings concerning sexual risk depending on others



70
Chapter 6 Using Computer Simulations for Investigating a Sex Education Intervention:

An Exploratory Study

before and after the game, and scores on SSS or SIS2 (r=0.20, n=66, ns, and r=-0.03,

n=66, ns, respectively).

Additional Results on Quiz Scores

The average score on the quiz across the 66 participants was 5 out of 10 (min=2, max=8;

the mean for men was 5.1, and 4.8 for women; t62=0.79, ns). There were no differences

in scores according to age (r=-0.13, n=66, ns) or whether participants completed the

study at home or in the laboratory (r=0.20, n=66, ns). Anecdotal reports after the

study indicated that many participants found the game very interesting and thought

provoking, but also quite challenging.

No significant correlation was found between scores on the quiz and confidence in evalu-

ating sexual risk at t1 (r=-0.06, n=66, ns and r=-0.07, n=66, ns, for risk for self and risk

for others, respectively), or the change in confidence regarding risk-assessment between

t1 and t2 (r=-0.01, n=64, ns and r=-0.06, n=66, ns, respectively).

6.4 Discussion

Principal Findings

This study sheds some light on the use of computer simulations as a serious game for

sex education. There was a significant change in participants’ confidence in evaluating

sexual risk in the Term on the Tides game. Before they played the game, the majority

of the participants believed that it was easy to evaluate the risks of unprotected sex.

The serious game challenged individuals’ confidence to evaluate risks and, as a result

of this, approximately 40% of participants reported lower confidence after playing the

game than they did at the t1 baseline. The fact that overall confidence in evaluating

risks reduced after the participants had engaged with the game illustrates a potentially

positive public health outcome. It would be expected that lower confidence in evaluating

sexual risks would lead to greater caution in sexual encounters.

Age and the personality trait variables-SSS and SIS2-were not correlated with the con-

fidence of evaluating risk or with the level of change in confidence before and after the

game. Gender, however, did have an effect, as women demonstrated a bigger shift in

confidence of evaluating sexual risk than men. This finding agrees with a previous study

on The Source, an alternative reality game [Bouris et al. (2016)], which suggested that

women were influenced more by engaging in the game than men. Brüll et al [Brüll et al.

(2016)] argued that males prefer the use of more explicit terminology to describe sexual

activity in a game than females.

The difficulty of a game is a major determinant of the influence that it has on users,

mainly because users get discouraged if the game is very difficult or they get bored if
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it is too easy [Juul (2009); Qin et al. (2009)]. Although in this case participants were

not asked directly to comment on the difficulty of the game, we observed that many

reflected on the experience and discussed with the researcher what they had learned

from the game. Most of them found it “challenging”, and may have been motivated to

continue because the person with the highest score would win an Amazon voucher.

Future research should investigate the effect of age on the influence of a sex education

game using a bigger sample, as there were not enough older participants in this study

to report findings regarding this variable with confidence. Additionally, the relationship

status and relationship power of the participants should be investigated, as this might

significantly change the way they associate with the characters of the game and therefore

their evaluation of sexual risk [Pulerwitz et al. (2002)]. Moreover, different ways to

enhance immersion in the game should be examined, in order to keep the interest of the

users high and keep them engaged with the educational activity for as long as possible;

for example, by using a virtual reality (360) simulation, which will challenge the users’

sexual health knowledge and attitudes on various difficulty levels using a somewhat less

artificial and sterile environment or characters [Shegog et al. (2015)]. Sexual arousal

during the sex education game could also be investigated as it is a factor that influences

condom use in real-life contexts [Ariely and Loewenstein (2006)].

This study is a step toward the design of tailored and relevant sex education inter-

ventions, as called for by DeSmet [DeSmet et al. (2015)] and D’Cruz [D’Cruz et al.

(2015)]. Although this study includes several features recommended by these authors,

for example, goal-setting, narrative, and so on, it might be profitable to explore greater

interactivity and the use of audiovisual stimuli.

Strengths and Limitations

Some limitations of the study need to be acknowledged. Participants were not asked

systematically about the difficulty of the game and therefore we only have anecdotal

information about this variable. Also, we used a relatively small convenience sample

and no behavioral outcomes or behavioral theory were assessed. Notwithstanding these

limitations, this study is the first to explore the influence of computer simulations in the

form of a serious game for sex education in relation to risk perception, and to investigate

the impact that individual difference variables (age, gender, and personality) may have

on the outcome. The results would be particularly useful for serious games designers for

sex education as they provide some limited but promising insight into which aspects of

games-tailoring could be beneficial and worth investigating further.

Conclusions

Computer simulations, presented in the form of a serious game, had an impact on

participants’ confidence in evaluating sexual risk, especially for women. This suggests

that serious games developed for use in this setting should be further investigated and
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perhaps gender-tailored. Working toward these goals might contribute to a reduction

in STI rates. Personality traits and age were not related to the change in participants’

confidence in evaluating sexual risks before and after engaging in the game.
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Chapter 7

Comparing the Use of Computer

Simulations for Sex Education

with Other Interventions: An

Experimental Study

7.1 Introduction

Although previous studies have suggested potential positive benefits of engaging inter-

ventions in health education, very little research has been carried out to investigate

the influence of computer simulations for sex education specifically. As it is possible

that the benefits of such games will vary according to age [Boulos et al. (2015)], gender

[Bouris et al. (2016)] and sexual attitudes [Eleftheriou et al. (2016)], it would be useful

to investigate the potential impact of these variables.

Kashibuchi and Sakamoto [Kashibuchi and Sakamoto (2001)] recruited Japanese high

school students to watch educational videos and engage in two game conditions, in order

to compare their respective effectiveness. In the first game condition, participants were

in the role of their own sex (e.g., male), while in the second, they played the roles of

a different sex (e.g., female). The videos’ contents matched the educational content of

the game, i.e., the importance of independence, responsibility, discussion of intimate

relationships, the importance of contraception, etc. The authors found that playing the

game while envisioning oneself as a member of a different sex enhanced the students’

understanding of issues related to sexual behaviour as strongly as watching educational

videos. Additionally, playing the games was more effective than simply watching the

videos in improving students’ understanding of sexual risks.

73
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The aim of this study was to explore the effectiveness of different modes of sex education

interventions, including a computer simulation. Specifically, we aimed to assess the

degree of influence of different sex education interventions on reported barriers to condom

use.

Simulation, leaflets, serious games and quizzes, are types of interventions that have

been investigated in the past, but it is not yet clear which vehicle is the most successful.

In order to move this field ahead, it is important to investigate what makes a sex

education intervention successful, and what style of engagement with sex education

materials is effective in reducing barriers to condom use. Additionally, it is important

to learn how factors such as immersion, interaction, mental challenge, presentation of

risk statistics and scenarios improve outcomes. The current study aimed to answer the

following research questions: 1) to what extent are gender, age, and/or personality traits

associated with the impact of intervention on reported change in barriers to condom

use? 2) does exposure to a sex education simulation influence participants’ reported

barriers to condom use in comparison to other types of intervention? and 3) is there

an association between participants’ perceptions about the effectiveness of condoms in

preventing STIs and the type of sex education intervention received?

7.2 Methods

Sample and recruitment

Men and women in Southampton and surrounding areas were recruited via social media

(Facebook, Twitter), posters at the University of Southampton, and community adver-

tisement boards. University students at the University of Guelph were recruited from an

undergraduate psychology course. Potential volunteers were informed that data would

be collected using an electronic quiz in order to investigate the use of various sex edu-

cation interventions. Inclusion criteria were being between 18 and 69 years of age and

fluent English speaking.

Data were collected between August and November 2017. All participants were provided

with a study information sheet and indicated electronic informed consent. The study

took approximately 20 minutes. Psychology students at the University of Southampton

received three research participation credits for their time and psychology students at

the University of Guelph received one bonus point towards their final grade. The Ethics

Committee of the University of Southampton approved the protocol (ERGO ref: 25761).

Study design

This cross-sectional study employed online questionnaires to collect data. A draft was

trialled on four pilot study participants and was then refined based on their feedback,
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given during individual ‘think aloud’ sessions. ‘Think aloud’ is a commonly-used protocol

for usability testing of an intervention [Yardley et al. (2010)].

Participants who indicated their interest in taking part in the project completed on-

line questionnaires; these included demographic questions (see below), two sexual be-

haviour questionnaires (the SIS/SES-SF [Carpenter et al. (2008)], the SSS [Kalichman

and Rompa (1995)]) and the Condom Barrier Scale (CBS) [St. Lawrence et al. (1999)].

Then, participants were assigned to one of three randomly assigned conditions: a leaflet,

a quiz and a computer simulation. Finally, participants answered the question: “Are

people who wear a condom most of the time safe from STIs?”. The CBS was again

completed at the end of the session (see also Appendix G).

Demographics

Participants were asked about their age, ethnicity, gender, and sexual orientation. Eth-

nicity options included White, Black, Asian, mixed, and other. Gender options were

‘male’, ‘female’, ‘other’ and ‘prefer not to say’, and for sexual orientation (preference),

‘men’, ‘women’, ‘both’ or ‘none.’

Sexual Behaviour Questionnaires

The Sexual Sensation Seeking Scale (SSS) [Kalichman and Rompa (1995)] assesses the

tendency to seek out varied, novel and complex sexual experiences and the desire to take

personal, physical, and social risks in order to enhance sexual sensations. A sample item

is “I am interested in trying out new sexual experiences”. The SSS can be used with both

men and women, and shows good construct validity and internal consistency (α=0.83 for

men and α=0.81 for women) [Kalichman and Rompa (1995)]. Questions were answered

on a four-point scale, ranging from 1=not at all like me to 4=very much like me. The

sums of the scores are calculated to produce a total score on Sexual Sensation Seeking,

with a higher score indicating higher levels of the trait.

SIS/SES-SF assesses on sexual excitation factor (SES) and two inhibition-related factors:

one relevant to the threat of performance failure (SIS1) and one relevant to the threat

of performance consequences (SIS2). It can be used with both men and women and

shows good construct validity and test re-test reliability [Carpenter et al. (2008)]. A

sample item is “If I realise there is a risk of catching a sexually transmitted disease, I

am unlikely to stay sexually aroused.” Response options range from 1=strongly disagree

to 4=strongly agree; after suitable recoding, scores are summed to produce a total score,

with a higher score indicating higher levels of inhibition.

Finally, CBS is an instrument measuring perceived barriers to condom use for prevention

of HIV and other sexually transmitted diseases [St. Lawrence et al. (1999)]. It can be

used with both men and women and it obtained strong evidence of reliability and validity

[Crosby et al. (2017)]. A sample item is “If a partner asked me to use a condom, I would
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think that he didn’t trust me.” Response options range from 1=strongly disagree to

5=strongly agree.

Simulation

The simulation was developed in Java specifically for this study and it involved a group

of 26 people who had the opportunity to meet each other and possibly have sex. At

the start of the simulation, three individuals have an STI (randomly assigned) and are

unaware of this fact. The 26 people are otherwise identical except that they vary in

their condom use.

Individuals are labelled from A to Z in order of their tendency to want to use a con-

dom. Individual A is least likely to want to use a condom during a sexual encounter.

Individual Z is most likely to want to use a condom during a sexual encounter. In the

simulation, individuals meet at random; decide whether to have sex and whether to use

a condom (see Figure 7.1).

Participants watched two scenarios. In the first scenario, a condom is used only if both

people want to use a condom. In the second scenario, no condom is used only if both

people do not want to use a condom. At the end of each scenario, they watch a summary

of the infections in the population (see Figure 7.2). Red colour indicates the people who

have an STI.

Figure 7.1: Example sex encounters in the simulation population

Quiz

This section concerned a population of 6 people (A, B, C, D, E and F). Before any sexual

encounters between them, there is only one person who is HIV+ (person living with
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Figure 7.2: Summary table shown at the end of the simulation

HIV). This person is randomly assigned at the beginning of each simulation scenario.

Participants need to find out who this person is, by examining the two fluid exchanges

(condomless sexual encounters) shown at time T1 and T2. Please note that the number

of infected people at the end of the scenario is more than one and these are shown at the

bottom (Figure 7.3). Participants were tasked with identifying the person who initially

had the virus in this scenario. They were asked to do this for 5 different scenarios. At

the end, they received feedback on their accuracy.

Leaflet

‘Open your eyes to STIs’ published by the NHS [NHS (2017)], was the title of the leaflet

(approximately 900 words). It provides figures and statistics of different STIs in the UK,

information about the symptoms, and where to get tested. Example phrases include:

“In 2014, there were more than 6,000 new cases of HIV in the UK. Men who have sex

with men are most at risk of getting HIV, along with black African men and women

born in sub-Saharan African countries.” And “If you have sex without a condom, the

odds of catching an STI are increased. You can’t tell by looking at someone whether

they’ve got an STI or not.” This leaflet was chosen for this study, as it was a clear,

concise and simple to understand text, recently published by the NHS on the topic of

STIs.
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Figure 7.3: The encounters in the population. The first phase (T1) finds A having
condomless sex with E, B with D and C with F. The second phase (T2) finds A having

condomless sex with F, B with E and C with D.

7.3 Results

Data analysis

To identify factors influencing the responses to the CBS, a series of bivariate associations

(Pearson’s correlation coefficients) and independent t-tests were conducted between the

main variables examined (such as age, gender, personality traits and condition used).

Paired samples t-tests were used to compare CBS values before and after the interven-

tions.

Demographics

The 326 participants (67 men, 258 women and 1 other) had a mean age of 20.51 years old

(SD=3.80, min=18, max=51). The majority of participants identified as heterosexual
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(approx. 87%) and British (approx. 69%). The rest identified as other white, Chinese,

other Asian, African, Indian and mixed backgrounds.

Personality variables

On the Sexual Sensation Seeking Scale (SSS), the higher a participant scored, the higher

their need for varied, novel and complex sexual experiences, and the greater their will-

ingness to take personal, physical and social risks in order to enhance sexual sensations

[Kalichman and Rompa (1995)]. The mean score for men was 25.46 (SD=5.25) and for

women was 23.11 (SD=5.16). There was a significant gender difference on this measure

(t=3.25, df=304, p<0.005).

On the Sexual Inhibition Scale (SIS), the higher a participant scored, the higher the

propensity for sexual arousal to be reduced in the face of two types of threat: threat of

performance failure (SIS1) and threat of performance consequences (SIS2). The mean

SIS1 score for women was 9.51 (SD=1.84) and for men 8.85 (SD=2.18); there was a

significant gender difference (t=-2.53, df=319, p<0.05). The mean SIS2 score for women

was 12.64 (SD=1.99) and for men it was 11.39 (SD=2.43), indicating a significant gender

difference (t=-4.41, df=306, p<0.001).

On the Sexual Excitation Scale (SES), which measures sensitivity to sexual excitation,

the mean score for women was 15.31 (SD=3.00) and for men it was 16.81 (SD=3.06).

There was a significant gender difference (t=3.56, df=294, p<0.001).

On the Condom Barrier Scale (CBS), the higher a participant scores on this scale,

the higher are the perceived barriers to condom use. The mean CBS score before sex

education intervention was, for women, 30.06 (SD=8.81) and, for men it, was 30.40

(SD=6.88), indicating no significant gender difference (t=0.29, df=320, ns).The mean

CBS score after sex education intervention (irrespective of type of intervention), for

women (26.42, SD=8.23) was not significantly lower than that for men (26.64, SD=6.58)

(t=0.20, df=315, ns).

Considering the entire sample, there was a significant difference between the average

CBS scores before (mean=30.11, SD=8.50) and after the interventions (mean=26.46,

SD=7.92), (t=19.58, df=314, p<0.001). Similarly, for men, there was a significant

difference between the average CBS scores before (mean=30.36, SD=7.03) and after the

interventions (mean=26.64, SD=6.58), (t=7.97, df=63, p<0.001). The same result held

for women with, means 30.01 (SD=8.84) and 26.38 (SD=8.24), respectively, (t=17.89,

df=249, p<0.001).

Research question 1: Are gender, age, and/or personality traits associated

with the impact of intervention on the change in perceived barriers to con-

dom use?
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Men did not exhibit a significantly different change in their scores on the CBS than

women, with the mean ratings for men and women -3.72 (SD=3.74) and -3.62 (SD=3.20),

respectively (t=-0.20, df=312, ns). The change in CBS scores before and after sex

education interventions was negatively correlated with CBS before intervention (r=-

0.365, n=315, p<0.0001), with SES (r=-0.155, n=288, p=0.008), SSS (r=-0.131, n=300,

p=0.023) and SIS1 (r=-0.113, n=313, p<0.05). This means that the lower the partic-

ipants’ initial barriers to condom use, the lower their sexual excitation seeking, sexual

sensation seeking and threat of performance failure were, the more they reduce condom

barriers. Age and SIS2 were not significantly correlated with CBS change.

Research question 2: Does exposure to a sex education simulation influence

participants’ reported barriers to condom use in comparison to other styles

of intervention?

In total, 132 participants (36.5%) completed the simulation intervention (18 men, 113

women and 1 other, mean age=20.24, SD=2.48), 131 (36.2%) completed the quiz (34

men and 97 women, mean age=20.49, SD=3.89) and 63 (17.4%) read the leaflet (15 men

and 48 women, mean age=21.09, SD=5.47). The type of condition completed was not

a significant predictor of CBS change.

The mean score of CBS change (CBS after - CBS before) for simulation was -3.93

(SD=3.11) and for all other conditions considered together -3.46 (SD=3.43). However,

there was no significant difference between the two groups (t=1.23, df=313, ns). In

particular, the mean score of CBS change for the quiz was -3.35 (SD=3.15) and for the

leaflet it was -3.71 (SD=3.98).

Pearson correlations were also used to assess change for each intervention according to

participant’s scores on the SSS, SES, SIS1 and SIS2. A significant correlation of CBS

change with SES (r=-0.263, n=126, p<0.005) and CBS change with SSS (r=-0.200,

n=126, p<0.05), was only found for the quiz. This means that participants in the quiz

condition, who were high sensation seekers and high in sexual excitation, were influenced

less by the intervention. Mann Whitney U tests were also used to investigate whether

the change of CBS scores was significantly larger for men (or women in the case of the

leaflet) in each condition. No significant difference was found. Also, Mann Whitney U

tests were used to investigate whether the change of CBS scores for a population (men

or women) was significantly larger in a specific condition rather than another (binary

comparisons were performed between the three conditions, e.g., whether males were

doing significantly better in the simulation condition, compared to the leaflet condition).

No significant difference was found either.

Research question 3: Is there an association between participants’ percep-

tions about the effectiveness of condoms in preventing STIs and the type of

sex education intervention received?
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Table 7.1: Mean CBS scores change (before-after interventions)

Mean CBS change (SD) Simulation Quiz Leaflet
Males -4.56 (4.63) -3.91 (3.15) -2.10 (3.52)
Females -3.81 (2.81) -3.15 (3.14) -4.15 (4.01)
All -3.93 (3.11) -3.35 (3.15) -3.71 (3.98)

A hundred and thirty-one (40.2%) participants answered “no” to the question “Are peo-

ple who wear a condom most of the time safe from STIs?”, 193 (59.2%) answered “yes”

and 2 (0.05%) gave no response. Fifty-six percent of men and 60% of women answered

“yes”. The type of condition completed was not related to the participants’ perception

of safety. Fifty eight percent of participants in the simulation, 64% of participants in

the quiz and 54% of participants in the leaflet condition answered “yes”.

7.4 Discussion

This study provides evidence of the effectiveness of interactive sexual education inter-

ventions over the traditional methods used in classrooms. The findings are in line with

previous studies. [Bouris et al. (2016); Brüll et al. (2016); Eleftheriou et al. (2017)].

Participants in the current study had lower scores on a measure that assesses perceived

barriers to condom use after interacting with the sex education interventions.

The change in perceived barriers was not significantly different across the three condi-

tions. These findings indicated that the type of intervention used did not play a crucial

role in influencing attitudes and behaviours. As long as people engaged with a session

with a sex education purpose, they tended to report safer attitudes at post-test than

at pre-test. This might be due to the fact that any of the interventions included in the

current study encouraged participants to reflect on their strategies and attitudes. It did

not seem that any specific intervention convinced them or frightened them more than

any of the others presented. However, if several interventions are equally effective when

encountered, then the interventions that are most interesting and capture the attention

of participants are more likely to be effective overall, because they are likely to be en-

countered. It would have been interesting to have assessed engagement and/or interest

at the end of the study to enable comparison across the conditions.

This finding needs to be further explored in a more diverse sample with different types of

interventions and different scales of evaluating changes in condom use attitudes alongside

other key outcome measures. Additionally, repeated exposure to interventions might be

required to produce a significant change in attitudes or behaviour [Wouters et al. (2013)].

For example, repeated exposure to simulations that have variability built into them could

be easier to achieve than repeated exposure to leaflets which could get monotonous more

quickly.
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In the current study, no significant gender difference was found on the condom barriers

measure pre- to post-interventions, which is at odds with existing literature suggesting

the importance of gender considerations for tailoring sex education interventions [Bouris

et al. (2016); Eleftheriou et al. (2017)]. Tailoring based on the personality types of the

participants may be more important, as SES, SSS and SIS1 were found to be significant

factors influencing the outcome of the interventions. Our findings suggest that an inter-

vention developed for teenagers in general might not be as effective for people who score

higher on sexual excitation seeking, sexual sensation seeking and sexual inhibition due

to the threat of performance failure.

Future research should further investigate the effect of age on the influence of a sex

education intervention using a larger sample with more age variability. As there were no

participants under 18 years in the current study, we are not able to report any findings

regarding age differences with confidence. Future work with a large and more diverse

sample is needed to support or refute the evidence of previous studies that younger people

find it easier to engage with technology than older adults [Griffiths et al. (2004); Barnard

et al. (2013)]. Additionally, relationship status and relationship power of participants

should be investigated, as this might significantly change the way that people consider

sexual risk [Pulerwitz et al. (2002)]. Future research should also ask participants to

evaluate how much they enjoyed (or were engaged by) each intervention attempted, in

order to directly investigate this variable in association with the intervention’s efficiency.

This study is a step toward the design of tailored and relevant sex education interven-

tions, as called for by Desmet [DeSmet et al. (2015)] and D’Cruz [D’Cruz et al. (2015)].

Although this study included several features previously recommended, for example,

goal-setting (e.g., solving the quiz) and narrative (e.g., the simulation), it might be prof-

itable to explore greater interactivity (such as VR 360 simulations) and personalisation,

in order to make computer simulations a sex education candidate worth spending more

time and money on.

Strengths and Limitations

Some limitations of the study need to be acknowledged. Participants’ actual behavioural

changes after each intervention have not been assessed/compared, as only their percep-

tions and attitudes towards condoms were assessed. Furthermore, a single attempt to

deliver an intervention to change deep-rooted behaviours is unlikely to succeed [Carolan

et al. (2018)]. Another limitation was the relatively homogeneous sample, comprising

mainly university students; and their knowledge and attitudes may not generalise to

other populations. Evidence from previous studies, however, suggests that student sam-

ples do not intrinsically pose a problem for a study’s external validity [Druckman and

Kam (2009)] and also STIs and HIV pose a considerable and increasing health threat

to young people [Milhausen et al. (2013)]. Also, there was no control treatment, i.e no

group receiving no intervention. Finally, participants’ reported condom use attitudes in
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this study may or may not resemble their actual usual condom use behaviour since con-

dom use behaviour may not always correlate highly with condom use attitudes [Sheeran

and Orbell (1998)]. Notwithstanding these limitations, this study is the first to compare

the influence of computer simulations as a sex education intervention over other types

of interventions, and to investigate the impact that individual difference variables (age,

gender and personality) have on the outcome.

Conclusions

Computer simulations could be an effective sex education intervention to reduce people’s

barriers to condom use. However, they did not prove to be significantly more effective

than other more traditional types of intervention. Over all the interventions, efficiency

was associated with the individual’s sexual sensation seeking and sexual excitation seek-

ing.
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Chapter 8

Discussion and Conclusions

The aim of this final chapter is to discuss the main findings, results, observations, expe-

riences and lessons learned during this research work. In order to address perceptions

about attractiveness and sexual risk, computer-based sex education interventions such

as simulations and serious games were considered. Computer games have been proven

to be an effective potential learning tool for more than three decades with great moti-

vational benefits for young people, and represent a powerful innovation in the field of

training and education [Malone (1981); Rieber (1996); Gee (2003)] (see also Chapter 2).

Therefore, the first study’s (Chapter 3) purpose was to serve as a feasibility study of this

work and examine whether there is any potential at all in applying computer simulations

in this area, as there was little evidence of this approach being taken in previous litera-

ture. This proved to be very useful, as it not only indicated the presence of certain trends

(such as the judgements of sexual risk based on attractiveness, familiarity, etc), but also

the fact that there is potential for using simulations to assist people in reflecting on the

risks inherent in some sexual behaviour. It also enabled the collection of rich qualitative

information regarding the experience that participants had with both the questionnaire

and the simulation. Their feedback was taken into account during the design and im-

plementation of the subsequent studies. For example, participants found it difficult to

concentrate on a fast-moving simulation of dots that represented a population of peo-

ple. Feedback from participants led to consideration of several potential improvements:

representing people with avatars instead of dots, imposing a more organised pattern of

movement rather than random “bouncing”, having a narrative or a story and providing

feedback on what happened during the simulated interactions. The subsequent studies

made use of the information gained from the feasibility study (such as designing ap-

propriate questionnaires for data collection, developing code for simulations, working

with graphics, advertising the study, recruiting participants, analysing and describing

data). Although the feasibility study was a small-scale study, it had a strong impact

on how efficiently and successfully the other four studies were implemented, completed,

presented and published. Additionally, the feasibility study revealed that in order to

85
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build serious game interventions we needed more data from real participants in order to

calibrate a useful simulation. Therefore, it motivated the work carried out in chapters

4 and 5. The feasibility study had several limitations (see Chapter 3 for more details),

but it was an important stepping stone.

Chapter 4 aimed to further investigate the association of attractiveness with condom use.

This study extended the feasibility study in a few ways. Firstly, it used more stimuli

and more participants than the feasibility study, in order to strengthen the validity of

the results obtained. Secondly, stimuli and questions were presented in a random order

to remove any biases. Thirdly, more variables were considered, such as the self-perceived

attractiveness of the participant (see Chapter 4 for more details). Fourthly, it did not

include any computing interventions, as it took approximately half an hour to complete

and it was, therefore, decided to separate these tasks into two different studies (see

Chapter 6).

Hence, after modifying the questionnaire accordingly in order to recruit women, the

study was carried out again with a few important changes (see Chapter 5). Firstly,

we increased the sample size in order to collect data sufficient for stronger conclusions.

Secondly, we investigated what condom resistance tactics women use in order to avoid

condom use. Thirdly, we recruited people from two different countries, in order to in-

vestigate the impact of cultural factors. Fourthly, the questionnaire was administered

online. This study confirmed that very similar principles exist for both men and women

with regards to the significant impact of perceived attractiveness on condom use inten-

tions.

Chapter 6 employed computer simulations for a serious game that challenges the user

to answer risk-related questions of a simulated population. It uses cartoons/avatars to

represent the people involved, gives detailed and immediate feedback to the participants,

and it was suitable for both men and women, homosexual and heterosexual, as it did not

involve the user in the simulation. It was introduced as a competition with a prize, which

introduced the element of gamification, motivation and fun. Since the game was available

online, participants did not have to visit the lab and be observed by the researcher.

The study had encouraging results with regards to the use of simulations as serious

games for a sex education intervention. In particular, there was a significant change

in participants’ confidence in evaluating sexual risk in the Term on The Tides game.

Before they played the game, the majority of the participants believed that it was easy

to evaluate the risks of unprotected sex, but approximately 40% of participants reported

lower confidence after playing the game. Women demonstrated a bigger reduction in

confidence of evaluating sexual risk than men.

Finally, Chapter 7 aimed to compare the effect of simulations with the effect of other

interventions. Its purpose was to make sure that spending time and money to develop
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better, more engaging, more advanced, more appealing and latest technology simula-

tions/serious games is actually worth it. If the effects of different interventions are

approximately the same, then there is no need to choose a complex approach. There

were also a few differences in the development of the simulation. Firstly, the simulation

did not include any attractiveness information, in order to make it easier for the par-

ticipants to follow the narrative. Avatars were replaced by abstract figures in order not

to indirectly assign them features (such as attractiveness, social status, and ethnicity)

other than their condom use strategy/behaviour. Additionally, it was made shorter and

simpler in order not to tire and lose the focus of the participants. It showed two different

versions of the simulation, in order for the participants to compare how a small change

in behaviour can have a big impact on societal health. Finally, the element of competi-

tion and gamification was removed as participants were not challenged to compete with

each other, due to time constraints. This study provided evidence of the effectiveness

of interactive sexual education interventions, as participants lowered their barriers to

condom use after interacting with the sex education interventions. However, the type of

intervention used (such as simulation, quiz and leaflet) was not statistically significant

with the change in barriers to condom use. It is important to observe here that if all

interventions are effective when people engage with them, then the most effective one

is the one people want to engage with. There was no significant gender difference, but

SES, SSS and SIS1 were found to be significant factors influencing the effectiveness of

the interventions.

Previous studies suggest a possible reason for the result of the comparison above. Ac-

tively engaging with the training material enhances learning [Salas et al. (1998)] regard-

less of whether students are participating in a simulation serious game or learning from

another instructional method (such as a quiz). Active learning assists students in devel-

oping a refined mental model of the training topic [Bell and Kozlowski (2008)]. Thus,

the difference in learning between the simulation game and comparison groups should

be less when the comparison groups are active while learning the material.

Wrzesien and Raya [Wrzesien and Raya (2010)] assumed that the innovative and enter-

taining features of an intervention could distract young people from their learning, but

hypothesised that learning would become possible again once the novelty of the method

had worn off. This observation emphasises why it is vital to achieve a compromise be-

tween engaging the users through the features made available by the intervention and

keeping their attention focused on learning [Annetta (2010)].

It has also been suggested that simulation games may be an ineffective stand-alone

educational tool because people do not naturally learn complex relationships only from

experience [Garris et al. (2002); Sitzmann et al. (2006)]. This is consistent with Bell

et al.’s, [Bell et al. (2008)] recommendation that simulation games should be embedded

in an instructional program. Moreover, learning is enhanced from simulation games,
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relative to comparison groups, when users have unlimited access to the simulation game

[Sitzmann (2011)].

Considering the studies together as a whole, there are a few comments to be made.

Traditional approaches to sex education tend to assume an element of rational behaviour,

in the sense that people will try to reduce the risks they take once these risks have been

pointed out to them. The research presented in this thesis indicates, in an innovative

way, that there are limits to this self-protective and careful approach, as young people

report a lower likelihood of condom use with someone they find attractive, yet will often

also report a belief that the same person would likely be involved in unprotected sex

with other people.

There are a few possible explanations for this finding. From an evolutionary point

of view, people want to reproduce with someone they find attractive as they want to

produce fit offspring and maximise the quality of the genes they hand down to their

children [Jokela (2009)] (even though they might put their own health at risk) [Lennon

and Kenny (2013)]. Additionally, people may believe that by having sex with attractive

and popular partners they enhance their social status [Blaker and Van Vugt (2014)] and

they increase their own mate quality, especially if the risks involved are perceived to be

avoidable and manageable [Janz and Becker (1984)]. Furthermore, raising the topic of

condom use with a potential sexual partner can be embarrassing and [Mustanski et al.

(2014)]. Condoms can be associated with negative aspects of sex [St. Lawrence et al.

(1999)], such as pregnancy, STIs, discomfort, etc. The false impression that using a

condom is not as important when the potential sexual partner is attractive is clearly

self-serving. It removes the need to discuss a potentially awkward topic [Mustanski et al.

(2014); Reeves et al. (2016)] that could ruin a sexual encounter. Partners, irrespective

of gender, might experience sexual regret when no condom use decision is made and

this is inconsistent with their morals and values [Oswalt et al. (2005)]. Additionally,

according to the cognitive dissonance theory [Cooper (2011)], if people have inconsistent

cognitions after they make a decision to behave in a particular way, they will experience

psychological discomfort, or dissonance. This experience could potentially influence their

future attitudes; future studies could also explore this variable, in order for researchers

to better understand attitudes and intentions.

Whatever the underlying drivers behind the judgements revealed in these studies, the

findings have important implications for sex education, as young people need to be

well-informed of the different ways in which they - and others - make judgements and

decisions regarding sexual risk taking, and need to be supported and encouraged to

engage with the realities of their social and sexual lives.

Risk perception has long been thought to play a key role in altering health behaviour

decision making and has been considered in many of the psychosocial models of health
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behaviour such as the health belief model (HBM) [Janz and Becker (1984)] and the trans-

theoretical model of change [Prochaska and Velicer (1997)]. In an attempt to control

STI transmission, intervention efforts have primarily focused on providing risk relevant

information, and promoting condom use as a means for explaining the risks involved in

sexual encounters, increasing knowledge and awareness and reducing STI transmission.

In particular, a successful sex education intervention, following the HBM, should aim

to address certain topics and questions, such as perceived susceptibility (Am I at risk

of contracting an STI?), perceived severity (How bad would the consequences be?), per-

ceived benefits (What can I gain by changing my behaviour?), perceived barriers (What

stands in the way of my behaviour change?), self-efficacy (Do I believe I can overcome

barriers to make change?) and cues to action (What will give me the motivational

support needed to make the final push to change?).

Adding to the above, it is important to stress that knowledge and understanding of

sexual risks do not necessarily predict (or are adequate to ensure) safe sexual behaviour,

such as consistent condom use. STI public health campaigns have long been based on

the assumption that people underestimate their risk because they are unaware of the be-

haviours that put them at risk. However, Barden-O’Fallon et al. [Barden-O’Fallon et al.

(2004)] conducted a randomised study of 1,601 male and female participants aged 15 to

44 years and found that HIV knowledge was not associated with HIV risk perception.

Additionally, although previous studies have suggested potential positive benefits of

serious games in health education, very little research has been carried out to investigate

the influence of computer simulations for sex education specifically. This is the first study

that investigated how the possible benefits of such games vary according to age, gender

and sexual attitudes. Computer simulations in the form of serious games had an effect

on participants’ confidence on evaluating sexual risk, especially for women. Age was not

related to the change in participants’ confidence in evaluating sexual risks before and

after engaging in the game. Interventions’ efficiency was associated with the individual’s

sexual sensation seeking and sexual excitation seeking.

Furthermore, this thesis is the first to compare the influence of computer simulations

as a sex education intervention over other types of interventions, and to investigate

the impact that individual difference variables (age, gender and personality) have on

the outcome. Computer simulations could be an effective sex education intervention

to reduce people’s barriers to condom use, but in this study they did not prove to be

significantly more effective than other more traditional types of intervention.

The interventions explored within this thesis aimed to use the modern tools of education

(such as simulations and serious games) successfully applied in other areas, in order to

tackle the challenge of misjudged sexual risk perception. They did show encouraging

results when used as a sex education intervention; however, there are many aspects that
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could be further explored in order to improve the experience and effectiveness of this

particular type of intervention.

Firstly, the simulation could be set up differently in order to exhibit various behaviours

that mimic reality from a different angle. In particular, the amount of infection in the

simulated population should be able to go up and down over time rather than saturating

at 100% or going to zero (perhaps by adding the idea of STI check-ups, vaccination

and/or medication). This has not been implemented for this research as the aim was

to keep the simulation as simple as possible in order for the participants to follow the

simulated behaviour without getting tired or spending a lot of time in the laboratory.

Key extensions to be explored in future research included:

• To prevent the whole population from becoming infected eventually, we could

randomly remove some of them from the population and replace them by random

new people every time step (like people moving away from the area or entering

a long-term monogamous relationship or becoming sexually inactive, and moving

into the area/leaving a long-term monogamous relationship/becoming sexually

mature, etc.).

• We could introduce various levels of attractiveness, instead of the binary classifi-

cation (attractive vs unattractive) used in the previous studies.

• The association between attractiveness, desirability and selectivity should be fur-

ther explored. For example, a popular scenario could be that attractive people are

more desirable and they are more picky, unattractive people are less desirable but

they are also less picky.

• It would be interesting to explore how a simulation would behave when we have

two types of men/women - those attracted to partners that they think are risky

and those attracted to partners they think are safe.

The current design of the simulations explored within this thesis met the “simplest case”

principle, as it is vital that the simulation’s interface and storyline is designed in such a

way to minimise the chance that the user will become disoriented and frustrated [Rieber

(1996)].

Learners in serious games learned more, relative to those taught with conventional

instruction methods, when the game was supplemented with other instruction meth-

ods, when multiple training sessions were involved, and when players worked in groups

[Wouters et al. (2013)]. These considerations should be taken into account for future

extensions of the work carried out in this thesis, as they were outside of its scope and

timeframe. Moreover, Sitzmann [Sitzmann (2011)] concluded that for best educational

outcomes, researchers should integrate the game use within a programme of instruction,

aim for high level of activity on the part of the learner, provide a debriefing session after
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game play and give no limitation to the time available to play the game. Hence, a pos-

sible future direction of this work would be a collaboration between the research group

involved and schools/universities that could use the simulations and games developed

for this thesis, to assist their sex education teaching.

It is important to emphasise that for a health behaviour-change serious game, a com-

bination of expertise is needed for best results, such as expertise in regard to content

about the health problem and experience with the behaviour-change intervention design

(theory and procedures) [Baranowski et al. (2008)]. Although, initially there would be

a broad divide in the understanding, background and even the languages used by these

differing sets of professionals, over time, they must learn to effectively communicate and

respect each other’s contributions, in order for an appropriate intervention to be devel-

oped. Finally, developing a serious game is a time-consuming process, with commercial

video games taking 3 or more years to develop [Baranowski et al. (2008)], costing mil-

lions of pounds. However, as the qualities of commercial computer games increase in

sophistication, similarly high expectations will be set for sex education serious games.

Consequently, research groups collaborating with animation, gaming and latest tech-

nology companies would have higher rates of success in swiftly developing an engaging,

motivating, educational sexual health intervention.

Finally, this research successfully brought science to the public. Even from the first pub-

lication the meta-level impact of the public was tremendous. The results of this research

would be particularly useful for game designers developing sex education programmes as

they provide promising insight into which aspects of games-tailoring could be beneficial

and worth investigating further.
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Participant Information Sheet (Version  , 24/0�/20 4)

Study Title: Testing an interaction game on relationships

Researcher: Anastasia Eleftheriou, PhD student, Prof Seth Bullock,
Dr Cynthia Graham, Prof. Roger Ingham (project supervisors)

ERGO Study ID number: 11645
RGO reference number: TBC

Please read this information carefully before deciding to take part in this research. If 
you are happy to participate you will be asked to sign a consent form.

What is the research about?

Data will be collected using questionnaires in order to investigate the influence of 

attractiveness on sexual attitudes and intentions towards engaging in unprotected sexual 

intercourse. Participants will interact with simulation models which we will develop as part 

of this project, which will demonstrate the impact of risky sexual behaviour in the 

population. People will be able to see what the effects of their choices are in this simulated 

world and how diseases are spread according to the behaviour they exhibit.

Why have I been chosen?

I am looking for male participants, between 18-69 years old. You need to be able to take 

part in a 15-25 minutes session. 

What will happen to me if I take part?

If you are eligible to take part in the study, a face-to face session will be arranged. At the 

beginning of the session participants will be asked to sign the consent statement. At the 

end of the session participants will receive a printed copy of the debriefing sheet.

Firstly, the participants will fill in a questionnaire about attractiveness and sexually 

transmitted diseases. After that the participants will interact with a game which shows how 

sexually transmitted diseases can spread in a population. After a few trials of using the 

simulation the participant will complete a further set of questions and will be invited to write 

a few comments on the screen about their experience.

Are there any benefits in my taking part?
By taking part in this study you will have a chance to contribute to the development of a 

simulation software which will be used for educational purposes. Your input is invaluable to 

my research.
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Are there any risks involved?
There is a slight chance that taking part in the study may raise your awareness regarding 

sexual health and some aspects of your sexual behaviour that could put you at risk of 

contracting sexually transmitted infections. At the end of the study you will receive 

information on services providing advice and support on issues related to sexual health. 

Will my participation be confidential?
All study procedures will comply with the Data Protection Act/University policy. The sessions 

will be conducted in private rooms (at the University of Southampton) to ensure your 

comfort and confidentiality. 

You will be asked in a consent statement to give permission to use some verbatim 

quotations from the session to illustrate the data analysis. The quotations would be 

accompanied by information about your age but not your name or any other identifying 

information. You may still take part in the study if you do not agree to this. 

All data (electronic and hard copy) will be securely stored in line with procedures approved 

by the University of Southampton. Personal information will not be released to or viewed by 

anyone other than researchers involved in this project. Data stored will be anonymised.

Data you provide will be used only for research. They may also be submitted for publication 

in a scientific journal or presentation at a scientific conference, or be disseminated to 

general public as a part of educational activities. No identifiable data (such as your name or 

date of birth) will be used in any of the listed publications or activities. 

What happens if I change my mind?
You can change your mind and withdraw from the study at any time, without giving a reason 

for your decision. 

What happens if something goes wrong?
If you have any concerns in relation to the study or if you feel that you have been placed at 

risk, you may contact the Chair of the Ethics Committee Psychology, University of 

Southampton, Southampton, SO17 1BJ, email fshs-rso@soton.ac.uk

or 

The Head of Research Governance at the University of Southampton 

02380 595058, rgoinfo@soton.ac.uk

Where can I get more information?
If you would like to find out more about the study, or have some questions that you did not 

find the answer to please contact Anastasia Eleftheriou at ae2n12@ston.ac.uk.
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Appendix B

Feasibility Study Questionnaire

The full list of questionnaires used for this thesis is available in

https://bitbucket.org/ae2n12/simulations/src/master/Surveys/
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Screening questionnaire (will be completed on paper)

Please answer the following question about yourself. Completion of this questionnaire will 

take you no longer than 5 minutes. 

Thank you for completing this questionnaire.

The next phase of the questionnaire will be completed on the laptop using the software I have 

developed in Java. Screenshotsof the questions and the simulationare shown below(Please note 

that this is not the final version of the format as instead of buttons we are thinking of usingsliding

�isual Analogue Scales. Also these might not be thefinal pictures. We have got permissionto use 

these pictures which were used for another research project by Heather Rupp. ):

What is your gender? Male Female Other

What is your age?

What is the highest level of 

education you completed?

Diploma of 
Higher 
Education.

Bachelor�s
degrees.

Master�s
degrees.

Doctoral
degrees.

What is your current 

occupation?

Are you attracted by men, 

women, both or neither? 

Men Women Both Neither
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Appendix C

Code Used for Simulations

Key Classes

import java.awt.Color;

import java.util.ArrayList;

public class Person {

private int id;

private World world; // Reference to the world

private int x; // x position

private int y; // y postition

private int facing; // Direction facing

private Color color; // Color of the person

private int attractiveness;

private boolean boy; // Is it a boy?

public boolean [] risk = new boolean [100]; // with which of the stimuli the

// person will be risky

public ArrayList <Person > listOfContacts;

public ArrayList <Person > listOfAllContacts ;

public Person( World w, boolean boy , int attractiveness , int id , boolean [] risk) {

this.id = id;

world=w;

y= w.size ()/2;

x=w.size ()/2;

facing = (int)(Math.random ()*8.0);

this.setBoy(boy);

color = Color.LIGHT_GRAY;

this.risk = risk;

listOfContacts = new ArrayList <Person >();

listOfAllContacts = new ArrayList <Person >();

if (boy){

//Do nothing

}

else{

this.attractiveness = attractiveness;

}

}
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// Get x position

public int getX() {

return x;

}

// Get y position

public int getY() {

return y;

}

public Color getColor () {

return color;

}

public void setColor(Color c) {

color = c;

}

public void step(boolean t) {

// Turn at random

double random = Math.random ();

if ( random < 0.33 ) {

facing = ( facing + 1 ) \% 8;

} else if ( random < 0.66 ) {

facing = ( facing + 7 ) \% 8;

}

// Take a step

if ( facing < 3 ) {

y = ( y - 1 + world.size() ) \% world.size ();

}

if ( facing > 3 & facing < 7 ) {

y = ( y + 1 ) \% world.size ();

}

if ( facing > 1 & facing < 5 ) {

x = ( x + 1 ) \% world.size ();

}

if ( facing == 0 | facing > 5 ) {

x = ( x - 1 + world.size() ) \% world.size ();

}

}

public int getAttractiveness () {

return attractiveness;

}

public Boolean getBoy () {

return boy;

}

public void setBoy(Boolean boy) {

this.boy = boy;

}
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public int getID () {

return id;

}

}

Listing C.1: Person representation

import java.awt .*;

import java.awt.event .*;

import javax.swing .*;

import javax.swing.border .*;

public class Panel extends JPanel implements MouseMotionListener , MouseListener {

private World world;

private Person [] people;

private boolean running;

private boolean userHasAids;

private boolean [] userRisk;

private int womanWithMaxAttractiveness;

private long timeUntilSTD;

private ClockLabel l;

private int stepCnt;

boolean [][] menRisk;

int[] attractiveness;

// Constructor to set the size of the world and set up the panel.

public Panel(int n, int maxAttractiveness , boolean [][] menRisk , int[] attractiveness) {

world = new World(n);

userHasAids = false;

this.userRisk = menRisk [0];

l = new ClockLabel ();

this.menRisk = menRisk;

this.attractiveness = attractiveness;

add(l);

makeNewPeople (200);

setBackground ( Color.white );

setBorder( new EtchedBorder () );

addMouseListener(this);

addMouseMotionListener (this);

setCursor( new Cursor(Cursor.CROSSHAIR_CURSOR) );

womanWithMaxAttractiveness = maxAttractiveness ;

stepCnt = 0;

}

// Method to recreate all new people

public void makeNewPeople (int n) {

people = new Person[n];

boolean boy = true;

for ( int i=0; i<n; i++ ) {

Person person;

if (i <100){

boy = false;

person = new Person(world ,boy ,attractiveness[i], i, menRisk [0]);

}else{
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boy = true;

person = new Person(world ,boy ,7, i, menRisk[i -100]);

}

double random = Math.random ();

if ( random < 0.05 ) {

// Diseased people

person.setColor(Color.YELLOW );

}

if ( random < 0.03 ) {

// Diseased people

person.setColor(Color.green );

}

if ( random < 0.01 ) {

// Diseased people

person.setColor(Color.red);

}

people[i] = person;

}

Person person = new Person(world , true , 0,100, userRisk );

person.setColor(Color.BLUE);

people [100] = person;

// Just to make sure that I get at least one person with STD

people [50]. setColor(Color.red);

}

// Method to tell the mouse listener that the thread is running.

public void setRunning( boolean t ) {

makeNewPeople (people.length );

running = t;

userHasAids = false;

if ( running ) {

setCursor( new Cursor(Cursor.DEFAULT_CURSOR) );

setTimeUntilSTD (System.currentTimeMillis ());

} else {

setCursor( new Cursor(Cursor.CROSSHAIR_CURSOR) );

}

}

// Paint the grid.

public void paint(Graphics g) {

super.paint(g);

if (people [100]. getColor () == Color.RED && userHasAids == false ){

userHasAids = true;

JOptionPane.showMessageDialog (

this , "You just caught a sexually transmitted disease ...");

setTimeUntilSTD (System.currentTimeMillis () - timeUntilSTD );

System.out.println(timeUntilSTD );

}

// Paint the people

g.setColor( Color.green );
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for ( int i=0; i<people.length; i++ ) {

Person person = people[i];

g.setColor(person.getColor ());

if (person.getAttractiveness () == womanWithMaxAttractiveness ||

person.getAttractiveness () == womanWithMaxAttractiveness -1){

g.fillOval (5* person.getX ()-5,5* person.getY ()-5,10,10);

}

else

g.fill3DRect (5* person.getX ()-5,5* person.getY ()-5,10,10, true);

}

g.setColor (people [100]. getColor ());

g.fillOval (5* people [100]. getX ()-5,5* people [100]. getY ()-5,20,20);

}

public void step(boolean t) {

for ( int i=0; i<people.length; i++ ) {

people[i].step(t);

}

Person [][] position = new Person[world.size ()][ world.size ()];

for ( int i=0; i<people.length; i++ ) {

int X = people[i].getX ();

int Y = people[i].getY ();

if(position[X][Y] == null)

position[X][Y] = people[i];

else{

Color firstCol = people[i]. getColor ();

if (people[i]. getColor () != Color.blue &&

people[i]. getColor () != Color.gray &&

people[i]. getBoy () && !position[X][Y]. getBoy () &&

people[i].risk[position[X][Y]. getID ()]){

if (position[X][Y]. getColor () == Color.YELLOW ||

position[X][Y]. getColor () == Color.RED ||

position[X][Y]. getColor () == Color.GREEN ||

position[X][Y]. getColor () == Color.black ){

if (Math.random () < 0.2){

position[X][Y]. setColor(Color.black );

position[X][Y]. listOfContacts.add(people[i]);

}

}

else {

if (firstCol == Color.YELLOW ){

if (Math.random () < 0.9){

position[X][Y]. setColor(firstCol );

position[X][Y]. listOfContacts.add(people[i]);

}

}

if (firstCol == Color.GREEN ){

if (Math.random () < 0.5){

position[X][Y]. setColor(firstCol );

position[X][Y]. listOfContacts.add(people[i]);

}
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}

if (firstCol == Color.RED){

if (Math.random () < 0.4){

position[X][Y]. setColor(firstCol );

position[X][Y]. listOfContacts.add(people[i]);

}

}

}

}

Color sndCol = position[X][Y]. getColor ();

if (position[X][Y]. getColor () != Color.blue &&

position[X][Y]. getColor () != Color.gray &&

position[X][Y]. getBoy () && !people[i]. getBoy () &&

position[X][Y].risk[people[i]. getID ()]){

if (people[i]. getColor () == Color.YELLOW ||

people[i]. getColor () == Color.RED ||

people[i]. getColor () == Color.GREEN ||

people[i]. getColor () == Color.black ){

if (Math.random () < 0.2){

people[i]. setColor(Color.black );

people[i]. listOfContacts.add(position[X][Y]);

}

}

else {

if (sndCol == Color.YELLOW ){

if (Math.random () < 0.9){

people[i]. setColor(sndCol );

people[i]. listOfContacts.add(position[X][Y]);

}

}

if (sndCol == Color.GREEN ){

if (Math.random () < 0.5){

people[i]. setColor(sndCol );

people[i]. listOfContacts.add(position[X][Y]);

}

}

if (sndCol == Color.RED){

if (Math.random () < 0.4){

people[i]. setColor(sndCol );

people[i]. listOfContacts.add(position[X][Y]);

}

}

}

}

}

}

l.update (( stepCnt ++)/50);

repaint ();

}

public Person [] getPeople (){

return people;

}

// Mouse listener methods to control drawing on the world.
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public void mouseClicked( MouseEvent e ) {

}

public void mousePressed( MouseEvent e ) {

if ( !running ) {

repaint ();

}

}

public void mouseReleased ( MouseEvent e ) {

}

public void mouseEntered( MouseEvent e ) {

}

public void mouseExited( MouseEvent e ) {

}

public void mouseDragged( MouseEvent e ) {

if ( !running ) {

repaint ();

}

}

public void mouseMoved( MouseEvent e ) {

}

public long getTimeUntilSTD () {

return timeUntilSTD;

}

public void setTimeUntilSTD (long timeUntilSTD) {

this.timeUntilSTD = timeUntilSTD;

}

public void resetClockLabel (){

stepCnt = 0;

}

class ClockLabel extends JLabel{

public void update(int stepCnt) {

setText("");

// setText( (new Date ()). getSeconds ()- date + " years ");

setText("What happened after " + stepCnt + " years ...");

}

}

}

Listing C.2: Simulation Panel

import java.io.File;

import java.io.FileNotFoundException ;

import java.io.IOException;

import java.io.PrintWriter;

import java.io.UnsupportedEncodingException ;

import java.text .*;

import java.util.Calendar;
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import java.util.Date;

import java.util.HashMap;

import java.util.Vector;

import java.awt .*;

import java.awt.event .*;

import java.awt.image.BufferedImage ;

import javax.imageio.ImageIO;

import javax.swing .*;

import javax.swing.border .*;

import vtk.vtkDoubleArray;

import vtk.vtkGraphLayoutView ;

import vtk.vtkIntArray;

import vtk.vtkLookupTable;

import vtk.vtkMutableUndirectedGraph ;

import vtk.vtkNativeLibrary;

import vtk.vtkUnsignedCharArray;

import vtk.vtkVertexListIterator ;

import vtk.vtkViewTheme;

public class Prototype extends JFrame implements ActionListener {

private Panel simulationPanel ; // Display Panel

private JPanel summaryPanel;

private JPanel motherPanel;

private final static String MOTHERPANEL = "MotherPanel";

private final static String SUMMARYPANEL = "SummaryPanel";

private CardLayout cardLayout;

private Runner runner; // Runner for thread

private Thread thread; // Thread for people

private JButton random; // New deposits button

private JButton start; // Start button

private Person [] people;

PrintWriter writer;

int aids;

/* Load VTK shared librarires (. dll) on startup , print message if not found */

static {

if (! vtkNativeLibrary.LoadAllNativeLibraries ()) {

for (vtkNativeLibrary lib : vtkNativeLibrary.values ()) {

if (!lib.IsLoaded ())

System.out.println(lib.GetLibraryName () + " not loaded");

}

System.out.println("Make sure the search path is correct: ");

System.out.println(System.getProperty("java.library.path"));

}

vtkNativeLibrary.DisableOutputWindow (null);

}

public Prototype () {

// Add windon listener for closing

addWindowListener (new WindowAdapter () {

public void windowClosing (WindowEvent e) {

dispose ();

System.exit (0);
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}

});

cardLayout = new CardLayout ();

this.getContentPane (). setLayout(cardLayout );

String fileName = (new Date ()). getTime () + "SH";

try {

writer = new PrintWriter(fileName+".txt", "UTF -8");

} catch (FileNotFoundException e1) {

// TODO Auto -generated catch block

e1.printStackTrace ();

} catch (UnsupportedEncodingException e1) {

// TODO Auto -generated catch block

e1.printStackTrace ();

}

writer.println(" SIMULATION RESULTS");

writer.println(" Participant ’s code: " + fileName );

writer.println ();

writer.println ();

writer.println ();

start = new JButton("Start");

start.addActionListener (this);

JPanel controlPanel = new JPanel ();

controlPanel.setLayout( new GridLayout (12,1) );

JLabel blue = new JLabel("YOU are the big dot.");

blue.setForeground (Color.BLUE);

controlPanel.add(blue);

JLabel gray = new JLabel("HEALTHY PEOPLE are the gray.");

gray.setForeground (Color.GRAY);

controlPanel.add(gray);

JLabel gray3 = new JLabel("Very attractive people are ovals.");

gray.setForeground (Color.GRAY);

controlPanel.add(gray3 );

JLabel red = new JLabel ("AIDS");

red.setForeground (Color.RED);

controlPanel.add(red);

JLabel herpes = new JLabel ("HERPES");

herpes.setForeground (Color.GREEN );

controlPanel.add(herpes );

JLabel chlamydia = new JLabel ("CHLAMYDIA");

chlamydia.setForeground (Color.ORANGE );

controlPanel.add(chlamydia );

JLabel gray2 = new JLabel("MORE THAN ONE DISEASE");

gray.setForeground (Color.BLACK );

controlPanel.add(gray2 );

controlPanel.add(start );

final JButton stop = new JButton("Stop");

controlPanel.add(stop);

final JButton playAgain = new JButton("Play again");

controlPanel.add(playAgain );

playAgain.setEnabled(false );

final JButton finish = new JButton("Finish");
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controlPanel.add(finish );

finish.setEnabled(false );

// Add controls and display to the main frame

motherPanel = new JPanel ();

motherPanel.setLayout( new BorderLayout () );

motherPanel.add("East", controlPanel );

getContentPane (). add(motherPanel , MOTHERPANEL );

initialiseSimulation ();

cardLayout.show(getContentPane (), MOTHERPANEL );

// Create summary panel

summaryPanel = new JPanel ();

ModifiedFlowLayout layout1 = new ModifiedFlowLayout ();

summaryPanel.setLayout(layout1 );

JLabel summary = new JLabel("SIMULATION COMPLETED SUCCESSFULLY!");

summary.setFont(new Font("Serif", Font.BOLD , 28));

summaryPanel.add(summary );

JLabel file = new JLabel("You can read the results in the

detailed log file produced.");

file.setFont(new Font("Serif", Font.BOLD , 18));

summaryPanel.add(file);

JLabel thanks = new JLabel("Thank you very much for your time.");

thanks.setFont(new Font("Serif", Font.BOLD , 18));

summaryPanel.add(thanks );

BufferedImage img = null ;

try{

img = ImageIO.read(new File("src/logo.jpg"));

}catch (IOException e){}

Image dimg = img.getScaledInstance (250, 150, Image.SCALE_FAST );

JLabel pic = new JLabel(new ImageIcon(dimg ));

summaryPanel.add(pic);

BufferedImage img2 = null ;

try{

img2 = ImageIO.read(new File("src/EPSRC_logo.jpg"));

}catch (IOException e){}

Image dimg2 = img2.getScaledInstance (250, 150, Image.SCALE_FAST );

JLabel pic2 = new JLabel(new ImageIcon(dimg2 ));

summaryPanel.add(pic2);

JScrollPane scrollPane1 = new JScrollPane(summaryPanel );

scrollPane1.setHorizontalScrollBarPolicy

(JScrollPane.HORIZONTAL_SCROLLBAR_NEVER );

scrollPane1.setVerticalScrollBarPolicy
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(JScrollPane.VERTICAL_SCROLLBAR_AS_NEEDED );

scrollPane1.createVerticalScrollBar ();

scrollPane1.setBounds (0, 0, 610, 930);

scrollPane1.setViewportView (summaryPanel );

getContentPane (). add(scrollPane1 , SUMMARYPANEL );

stop.addActionListener(new ActionListener () {

public void actionPerformed (ActionEvent e){

people = simulationPanel .getPeople ();

simulationPanel .setRunning(false );

runner.stop = true;

thread.stop ();

stop.setEnabled(false );

playAgain.setEnabled(true);

finish.setEnabled(true);

aids = countPeopleWithAids (people );

writer.println("The user caught an STD at " +

(simulationPanel .getTimeUntilSTD ())/1000 + " seconds.");

}

});

playAgain.addActionListener (new ActionListener () {

public void actionPerformed (ActionEvent e){

stop.setEnabled(true);

playAgain.setEnabled(false );

finish.setEnabled(false );

simulationPanel .setRunning(true);

simulationPanel .resetClockLabel ();

runner = new Runner ();

thread = new Thread(runner );

thread.setPriority( thread.getPriority () - 1 );

thread.start ();

start.setEnabled(false );

random.setEnabled(false );

simulationPanel .setTimeUntilSTD (System.currentTimeMillis ());

}

});

finish.addActionListener (new ActionListener () {

public void actionPerformed (ActionEvent e){

String str = "Do you want to exit the simulation? If yes ,

your results will be saved in a log file" + "\n" + "and "

+ "you won’t be able to return to this screen. If you

wish to play again , click No";

int n = JOptionPane.showConfirmDialog (

motherPanel , str ,

"Exit",

JOptionPane.YES_NO_OPTION );

if (n == JOptionPane.YES_OPTION) {

cardLayout.show(getContentPane (), SUMMARYPANEL );

displayContactsGraph ();

displayAllContactsGraph ();

} else

{
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//Do nothing

}

}

});

}

private void initialiseSimulation () {

int maxAttractiveness = 4;

// how risky men will be with the women there

boolean [][] risk = new boolean [100][100];

risk = initialiseRisk(risk);

int[] attractiveness = new int [100];

attractiveness = initialiseAttractiveness (attractiveness );

simulationPanel = new Panel (100, maxAttractiveness , risk , attractiveness );

motherPanel.add("Center",simulationPanel );

String str = "Thank you for your answers." + "\n" + "\n"

+ "Based on your answers , a simulated world

of 100 men and 100 women will launch now to

show you "

+ "\n" + "what can happen in practice if

the risk is as you described." + "\n" + "\n"

+ "Gray dots are healthy people and red dots

are people with sexually transmitted diseases."

+ "\n" + "When people meet there is a chance

of having unprotected sex. When one of them

is red already , \n there is a "+ "chance that

the gray dot will become red (diseased), too."

+ "\n" + "\n" + "The squares represent not

attractive people. Red squares are diseased

(same rules apply for diseases )." + "\n" +

"\n" + "You will be the blue dot (you are

slightly bigger than the rest)." + "\n" +

"You only need to start the simulation and

watch what will happen." + "\n" +

"You are expected to inform the

researcher before quiting. You are supposed

to have three runs." + "\n" +

"Let’s see if you will manage to stay

healthy (i.e stay blue) until the end." ;

JOptionPane.showMessageDialog(null , str);

}

private int[] initialiseAttractiveness (int[] attractiveness) {

// returns an array with women attractiveness rates

for (int i=0; i<attractiveness.length;i++){

attractiveness[i] = 7;

}

for (int i=0; i<attractiveness.length /2;i++){

attractiveness[i] = 2;

}

return attractiveness;

}

private boolean [][] initialiseRisk(boolean [][] risk) {
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// Each row shows the risk of each man with each woman.

// This method initialises the RISK

for (int i=0; i<risk.length; i++){

for (int j=0; j<risk.length;j++){

risk[i][j] = true;

}

}

return risk;

}

private int countPeopleWithAids (Person [] people) {

int count = 0;

for (int i=0; i<people.length;i++){

if (people[i]. getColor () == Color.red){

count ++;

}

}

return count;

}

public static void main(String args []) {

System.out.println("Starting simulation ...");

Prototype mainFrame = new Prototype ();

mainFrame.setSize (810, 450);

mainFrame.move (100 ,100);

mainFrame.setTitle("Simulated world");

mainFrame.setVisible(true);

mainFrame.setResizable(false );

}

// Listener for controls.

public void actionPerformed ( ActionEvent e ) {

// Create the thread and update the controls.

if ( e.getSource () == start ) {

simulationPanel .resetClockLabel ();

simulationPanel .setRunning(true);

runner = new Runner ();

thread = new Thread(runner );

thread.setPriority( thread.getPriority () - 1 );

thread.start ();

start.setEnabled(false );

}

}

void displayAllContactsGraph (){

vtkMutableUndirectedGraph g = new vtkMutableUndirectedGraph ();

HashMap <Integer , Integer > mapping = new HashMap <Integer , Integer >();

HashMap <Integer , Integer > imapping = new HashMap <Integer , Integer >();

vtkDoubleArray vertexColors = new vtkDoubleArray ();

vertexColors.SetNumberOfComponents (3);

vertexColors.SetName("customColor");

double red[] = {1.0, 0.0, 0.0};
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double green [] = {0.0, 1.0, 0.0};

double blue[] = {0.0, 0.0, 1.0};

double yellow [] = {1.0, 1.0, 0.0};

double black [] = {0.0, 0.0, 0.0};

for(Person p : people ){

if(p.getColor () != Color.lightGray && p.getColor () != Color.BLUE){

int v = g.AddVertex ();

mapping.put(v, p.getID ());

imapping.put(p.getID(), v);

}

}

vtkVertexListIterator it = new vtkVertexListIterator ();

g.GetVertices(it);

while(it.HasNext ()){

int v = it.Next ();

Person p = people[mapping.get(v)];

double color [];

if(p.getColor () == Color.RED)

color = red;

else if(p.getColor () == Color.GREEN)

color = green;

else if(p.getColor () == Color.BLUE)

color = blue;

else if(p.getColor () == Color.YELLOW)

color = yellow;

else

color = black;

vertexColors.InsertNextTuple3(color [0], color [1], color [2]);

for(Person k : p.listOfAllContacts ){

if (imapping.get(k.getID ()) != null)

g.AddGraphEdge(v, imapping.get(k.getID ()));

}

}

g.GetVertexData (). AddArray(vertexColors );

vtkGraphLayoutView view = new vtkGraphLayoutView ();

view.AddRepresentationFromInput(g);

view.SetLayoutStrategy("Simple 2D");

view.SetVertexColorArrayName ("customColor");

view.ColorVerticesOn ();

view.GetRenderer (). SetBackground (1.0, 1.0, 1.0);

view.ResetCamera ();

view.Render ();

view.GetInteractor (). Initialize ();

view.GetInteractor (). Start ();

}

void displayContactsGraph (){

vtkMutableUndirectedGraph g = new vtkMutableUndirectedGraph ();

HashMap <Integer , Integer > mapping = new HashMap <Integer , Integer >();

HashMap <Integer , Integer > imapping = new HashMap <Integer , Integer >();
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vtkDoubleArray vertexColors = new vtkDoubleArray ();

vertexColors.SetNumberOfComponents (3);

vertexColors.SetName("customColor");

double red[] = {1.0, 0.0, 0.0};

double green [] = {0.0, 1.0, 0.0};

double blue[] = {0.0, 0.0, 1.0};

double yellow [] = {1.0, 1.0, 0.0};

double black [] = {0.0, 0.0, 0.0};

for(Person p : people ){

if(p.getColor () != Color.lightGray && p.getColor () != Color.BLUE){

int v = g.AddVertex ();

mapping.put(v, p.getID ());

imapping.put(p.getID(), v);

}

}

vtkVertexListIterator it = new vtkVertexListIterator ();

g.GetVertices(it);

while(it.HasNext ()){

int v = it.Next ();

Person p = people[mapping.get(v)];

double color [];

if(p.getColor () == Color.RED)

color = red;

else if(p.getColor () == Color.GREEN)

color = green;

else if(p.getColor () == Color.BLUE)

color = blue;

else if(p.getColor () == Color.YELLOW)

color = yellow;

else

color = black;

vertexColors.InsertNextTuple3(color [0], color [1], color [2]);

for(Person k : p.listOfContacts ){

if (imapping.get(k.getID ()) != null)

g.AddGraphEdge(v, imapping.get(k.getID ()));

}

}

g.GetVertexData (). AddArray(vertexColors );

vtkGraphLayoutView view = new vtkGraphLayoutView ();

view.AddRepresentationFromInput(g);

view.SetLayoutStrategy("Simple 2D");

view.SetVertexColorArrayName ("customColor");

view.ColorVerticesOn ();

view.GetRenderer (). SetBackground (1.0, 1.0, 1.0);

view.ResetCamera ();

view.Render ();

view.GetInteractor (). Initialize ();

view.GetInteractor (). Start ();
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}

// Private class in which the simulation actually runs.

private class Runner implements Runnable {

private boolean stop;

// Constructor constants.

public Runner () {

stop = false;

}

// Method to start the thread running.

public void run() {

// Continue until stop is pressed.

while ( !stop ) {

simulationPanel .step(true );

try {

thread.sleep( (50) );

} catch ( Exception e ) {

}

}

}

}

}

Listing C.3: Prototype

import java.io.File;

import java.io.FileNotFoundException ;

import java.io.PrintWriter;

import java.util.ArrayList;

import java.util.Collections;

import java.util.Random;

public class Simulation {

static PrintWriter writer;

static ArrayList <Person > people;

public static void main(String [] args) throws FileNotFoundException {

writer = new PrintWriter(new File("results.txt"));

// Create population

people = new ArrayList <Person >();

for(char c = ’A’; c<=’Z’; c++){

people.add(new Person(c, c));

}

writer.println("People initially infected");

// Randomly assign infections

Random rand = new Random ();

for (int i=0; i<3; i++){

int n = rand.nextInt (26);

people.get(n). infected = true;
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writer.print(people.get(n).name + ", ");

}

writer.println ();

// Mating

ArrayList <Person > copyOfPeople = new ArrayList <Person >();

copyOfPeople.addAll(people );

writer.println("*** Mating ***");

for (int rep =0; rep <7; rep ++){ // Repeat the mating 5 times

Collections.shuffle(copyOfPeople );

for (int i=0; i<copyOfPeople.size ()-1; i+=2){

Encounter e =

new Encounter(copyOfPeople.get(i), copyOfPeople.get(i+1));

writer.println(e.toString ());

}

}

writer.println ();

writer.println("*** Summary ***");

for (int i=0; i<people.size (); i++){

writer.println(people.get(i). toString ());

}

writer.close ();

}

}

Listing C.4: Simulation
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Sexual Behaviours Study

PARTICIPANT INFORMATION SHEET  (Version 1, 10/12/2014)

 

Researcher  name: Anastasia Eleftheriou, PhD student, Prof Seth Bullock,

                              Dr Cynthia Graham, Prof. Roger Ingham (project supervisors)

 

ERGO Study ID number : 13309

 

Please read this information carefully before deciding to take par t in this research. If you are happy to

par ticipate you will be asked to sign a consent form.

 

What is the research about?

Data will be collected using the following questionnaire in order to investigate the influence of attractiveness

on sexual attitudes and intentions.

 

Why have I been chosen?

I am looking for male participants, fluent English speakers, between 18 69 years old. You need to be able to

take part in a 25 minutes session.

 

What will happen to me if I take part?

If you are eligible to take part in the study, a face to face session will be arranged. At the beginning of the

session you will be asked to sign the consent statement. At the end of the session you will receive the

debriefing statement. You will fill in a questionnaire about perceived attractiveness and sexually transmitted

diseases.

 

Are there any benefits in my taking part?

By taking part in this study you will have a chance to contribute to the development of a simulation software

which will be used for educational purposes. Your input is invaluable to my research.

 

Are there any risks involved?
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There is a slight chance that taking part in the study may raise your awareness regarding sexual health and

some aspects of your sexual behaviour that could put you at risk of contracting sexually transmitted

infections. At the end of the study you will receive information on services providing advice and support on

issues related to sexual health.

 

Will my participation be confidential?

All study procedures will comply with the Data Protection Act/University policy. The sessions will be

conducted in private rooms (at the University of Southampton) to ensure your comfort and confidentiality.

You will be asked in a consent statement to give permission to use some verbatim quotations from the

session to illustrate the data analysis. The quotations would be accompanied by information about your age

but not your name or any other identifying information. You may still take part in the study if you do not

agree to this. All data (electronic and hard copy) will be securely stored in line with procedures approved by

the University of Southampton. Personal information will not be released to or viewed by anyone other than

researchers involved in this project. Data stored will be anonymised. Data you provide will be used only for

research. They may also be submitted for publication in a scientific journal or presentation at a scientific

conference, or be disseminated to general public as a part of educational activities. No identifiable data (such

as your name or date of birth) will be used in any of the listed publications or activities.

 

What happens if I change my mind?

You can change your mind and withdraw from the study at any time, without giving a reason for your

decision. However, if you complete the questionnaire and submit your answers, then you can not withdraw

after this point. The reason for this is that as soon as your data is saved, it will be anonymised and therefore

we will not be able to identify which was your data in order to remove it from the study.

 

What happens if something goes wrong?

If you have any concerns in relation to the study or if you feel that you have been placed at risk, you may

contact the Chair of the Ethics Committee Psychology, University of Southampton, Southampton, SO17 1BJ,

email fshs rso@soton.ac.uk

or

The Head of Research Governance at the University of Southampton 02380 595058, rgoinfo@soton.ac.uk

 

Where can I get more information?

If you would like to find out more about the study, or have some questions that you did not find the answer

to please contact Anastasia Eleftheriou at ae2n12@soton.ac.uk.

 

CONSENT STATEMENT (Version 1, 10/12/2014)
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I have read and understood the information sheet (Version 1, 10/12/2014) and have had the opportunity to
ask questions about the study.

I agree to take part in this research project and agree for my data to be used for the purpose of this study.

I understand my participation is voluntary and I may withdraw at any time without my legal r ights being
affected 

For students: If you are a student at the University of Southampton and you choose not to participate there
will be no consequences to your grade.

Data Protection I understand that information collected about me during my participation in this study will
be stored on a password protected computer and that this information will only be used for the purpose of
this study. All files containing any personal data will be anonymised (Data will be coded for the analysis,
and only researchers named above would have access to all data).  

 

 

 

Section 1. Demographics

Question 1.1

Please write down your unique participant code.

Question 1.2

Please choose your gender.

Male

Female

Other

I prefer not to say

Question 1.3

What is your date of birth? 

/ / 2016

Question 1.4

Please specify your nationality.

a) Black or  Black Br itish

Caribbean

African

Any other Black background within (a)
b) White

British

Irish

d) Mixed

White & Black Caribbean

White & Black African

White & Asian

White & Hispanic

Any other mixed background
e) Other  ethnic groups
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American
 Any other White background

 c) Asian or  Asian Br itish
 Indian

 Pakistani
 Bangladeshi

 Any other Asian background within (c)
 

Chinese
 Japanese
 Hispanic
 Any other ethnic group

 Do not state
 

Q������� 	
�

What is your occupation?

Section �
 ��� �ife

Question 2.1
The next few questions ask about your  sex life in the last year. An individual�s sex life includes their
sexual thought�� ����al feeling��
sexual activity and sexual relationships. 
 

Thinking about your sex life in the last year, how much do you agree or disagree with the following

statement: 

�I feel satisfied with my sex life� 

Agree strongly

Agree

N������ �g��� ��� ����g���

Disagree

Disagree strongly

I prefer not to say

Question 2.2

A�� ��� �����ll� ��������� �� ���� ������ ������� �� �����

Men

Women

N������

Both

Question 2.3

What is your relationship status?

Single

In an exclusive relationship

In an open relationship

E�g�g��

Married
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Separated

Other

Question 2.4

As far as you know� !"#$ %&' $#$( !") " *$+'"--% .ransmitted Infection?

Yes

No

1uestion 3567

Could you specify which one please? 

1'$89;&< 35=

As far as you know� )& %&' >'(($<9-% !"#$ " *$+'"--% .ransmitted Infection?

Yes

No

1uestion 2.5b

Could you specify which one please?

1'$89;&< 35?

*$+'"- S"(9<$(8 "($ S$&S-$ @!& $<B"B$ ;< 8$+'"- ">9;#;9% 9&B$9!$(.

H&@ C"<% 8$+'"- S"(9<$(8 !"#$ %&' !") 8& D"( G;< %&'( -;D$9;C$IJ

 

1'$89;&< 35K

What age were you when you first had intercourse? 

1'$89;&< 35L

Which one of the following percentages describes better the proportion of occassions of intercourse you have
NOT used a condom in your lifetime? 

0% means you always used condom and 100% means you never used condom.

OP ROP

ROP UOP

UOP =OP

=OP KOP

KOP WOP

WOP ROOP

1'$89;&< 35W

Which one of the following percentages describes better the proportion of occassions of intercourse you have
NOT used a condom in the past twelve months? 
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0% means you always used condom and 100% means you never used condom.

XY ZXY

ZXY [XY

[XY \XY

\XY ]XY

]XY ^XY

^XY ZXXY

_`abcdef hiZX

Have you had unprotected intercourse ﴾that is, no condom used on one or more occasions﴿ with

two or more partners in the past twelve months?

Yes

No

_`abcdef 2.11

As far as you know, are you allerjdk em bafbdcdna ce opcaqr fef opcaq kefteu pftvem o`wmdkpfcby

Yes

No

Section 3. Introduction To Main

_`abcdef [iZ

Please take a moment to look at the pictures of these women. The following questions will relate to

each of them individually.
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Section z{ |ain

}~������ ���

  If you were single and you were to have sexwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0�and 100�.

0 100
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Question 4.2

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0�and 100�

� ���

Question 4.3

 How likely is this woman to have a Se�ually Transmitted Infection?

Please move the slider to indicate your answer, between 0�and 100�

� ���

Question 4.4

 If you were single, how likely would you be to have se�with this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0�and 100�
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0 100

�������� ���

 Out of 100 men like you, how many would have condomless se�with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0�and 100�.

� ���

�������� ���

 Out of 100 men like you, how many would have condomless se�with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0�and 100�.
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0 100

 ¡¢£¤¥¦§ ¨©ª

 If you were single, how likely would you be to have sexwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0«and 100«

¬ ­¬¬

 ¡¢£¤¥¦§ ¨©®

 How likely is this woman to have a Sē ually Transmitted Infection?

Please move the slider to indicate your answer, between 0«and 100«
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0 100

°±²³´µ¶· ¸¹º

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0»and 100»

¼ ½¼¼

°±²³´µ¶· ¸¹½¼

  If you were single and you were to have se¾with this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0»and 100».

¼ ½¼¼
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Question 4.11

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0¿and 100¿

À ÁÀÀ

Question 4.12

 How likely is this woman to have a SeÂually Transmitted Infection?

Please move the slider to indicate your answer, between 0¿and 100¿

À ÁÀÀ

Question 4.13

 If you were single, how likely would you be to have seÂwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0¿and 100¿
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0 100

Question 4.14

 Out of 100 men like you, how many would have condomless seÃwith this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0Äand 100Ä.

Å ÆÅÅ

ÇÈÉÊËÌÍÎ ÏÐÆÑ

  If you were single and you were to have seÃwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0Äand 100Ä.
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0 100

ÒÓÔÕÖ×ØÙ ÚÛÜÝ

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0Þand 100Þ

ß Üßß

ÒÓÔÕÖ×ØÙ ÚÛÜà

 How likely is this woman to have a Seáually Transmitted Infection?

Please move the slider to indicate your answer, between 0Þand 100Þ
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0 100

âãäåæçèé êëìí

 If you were single, how likely would you be to have sexwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0îand 100î

ï ìïï

âãäåæçèé êëìð

 Out of 100 men like you, how many would have condomless señwith this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0îand 100î.

ï ìïï
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òóôõö÷øù úûüý

  If you were single and you were to have sexwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0þand 100þ.

ý ÿýý

Question 4.21

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0þand 100þ

ý ÿýý

Question 4.22

 How likely is this woman to have a Sexually Transmitted Infection?

Please move the slider to indicate your answer, between 0þand 100þ
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0 100

Question 4.23

 If you were single, how likely would you be to have sexwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0%and 100%

0 100

Question 4.24

 Out of 100 men like you, how many would have condomless se�with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0%and 100%.
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0 100

Q������� �	
�

  If you were single and you were to have sexwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0�and 100�.


 �



Q������� �	
�

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0�and 100�
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0 100

�������� ����

 How likely is this woman to have a Se�ually Transmitted Infection?

Please move the slider to indicate your answer, between 0�and 100�

� ���

�������� ��� 

 If you were single, how likely would you be to have se�with this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0�and 100�

� ���
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!"#$&'() *+,-

 Out of 100 men like you, how many would have condomless se.with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0/and 100/.

2 322

!"#$&'() *+42

  If you were single and you were to have se.with this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0/and 100/.

2 322

Question 4.31

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0/and 100/
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0 100

Question 4.32

 If you were single, how likely would you be to have sexwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 05and 1005

6 766

Question 4.33

 Out of 100 men like you, how many would have condomless se8with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 05and 1005.
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0 100

Question 4.34

  If you were single and you were to have sexwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 09and 1009.

: ;::

<=>?@ABC DEFG

 How likely is this woman to have a SeHually Transmitted Infection?

Please move the slider to indicate your answer, between 09and 1009
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0 100

IJKLMNOP RSTU

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0Vand 100V

W XWW

Question 4.37

 If you were single, how likely would you be to have seYwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0Vand 100V

W XWW
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Question 4.38

 Out of 100 men like you, how many would have condomless seZwith this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0[and 100[.

0 100

Question 4.39

  If you were single and you were to have seZwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0[and 100[.

0 100

Question 4.40

 How likely is this woman to have a SeZually Transmitted Infection?

Please move the slider to indicate your answer, between 0[and 100[
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0 100

Question 4.41

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0\and 100\

0 100

Question 4.42

 If you were single, how likely would you be to have se]with this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0\and 100\
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0 100

Question 4.43

 Out of 100 men like you, how many would have condomless sê with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0_and 100_.

0 100

Question 4.44

  If you were single and you were to have sê with this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0_and 100_.

0 100
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Question 4.45

 How likely is this woman to have a Sè ually Transmitted Infection?

Please move the slider to indicate your answer, between 0aand 100a

0 100

Question 4.46

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0aand 100a

0 100

Question 4.47

 If you were single, how likely would you be to have sè with this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0aand 100a
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0 100

Question 4.48

 Out of 100 men like you, how many would have condomless sebwith this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0cand 100c.

0 100

Question 4.49

  If you were single and you were to have sebwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0cand 100c.
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0 100

Question 4.50

 How likely is this woman to have a Sedually Transmitted Infection?

Please move the slider to indicate your answer, between 0eand 100e

0 100

Question 4.51

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0eand 100e
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0 100

Question 4.52

 If you were single, how likely would you be to have sexwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0fand 100f

0 100

Question 4.53

 Out of 100 men like you, how many would have condomless segwith this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0fand 100f.

0 100
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Question 4.54

  If you were single and you were to have sexwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0hand 100h.

0 100

Question 4.55

 How likely is this woman to have a Seiually Transmitted Infection?

Please move the slider to indicate your answer, between 0hand 100h

0 100

Question 4.56

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0hand 100h
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0 100

Question 4.57

 If you were single, how likely would you be to have sexwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0jand 100j

0 100

klmnopqr stuv

 Out of 100 men like you, how many would have condomless sewwith this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0jand 100j.
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0 100

Question 4.59

  If you were single and you were to have sexwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0yand 100y.

0 100

Question 4.60

 How likely is this woman to have a Sezually Transmitted Infection?

Please move the slider to indicate your answer, between 0yand 100y
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0 100

Question 4.61

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0{and 100{

0 100

|}~����� ����

 If you were single, how likely would you be to have se�with this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0{and 100{

0 100
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Question 4.63

 Out of 100 men like you, how many would have condomless se�with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0�and 100�.

0 100

Question 4.64

  If you were single and you were to have se�with this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0�and 100�.

0 100

Question 4.65

 How likely is this woman to have a Se�ually Transmitted Infection?

Please move the slider to indicate your answer, between 0�and 100�
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0 100

Question 4.66

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0�and 100�

0 100

Question 4.67

 If you were single, how likely would you be to have se�with this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0�and 100�
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0 100

Question 4.68

 Out of 100 men like you, how many would have condomless se�with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0�and 100�.

0 100

Question 4.69

  If you were single and you were to have se�with this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0�and 100�.

0 100



Appendix D Chapter 4 Questionnaire 159

Question 4.70

 How likely is this woman to have a Se�ually Transmitted Infection?

Please move the slider to indicate your answer, between 0�and 100�

0 100

Question 4.71

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0�and 100�

0 100

�������� ����

 If you were single, how likely would you be to have se�with this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0�and 100�



160 Appendix D Chapter 4 Questionnaire

0 100

Question 4.73

 Out of 100 men like you, how many would have condomless se�with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0�and 100�.

0 100

Question 4.74

  If you were single and you were to have se�with this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0�and 100�.
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0 100

Question 4.75

 How likely is this woman to have a Se�ually Transmitted Infection?

Please move the slider to indicate your answer, between 0 and 100 

0 100

Question 4.76

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0 and 100 
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0 100

Question 4.77

 If you were single, how likely would you be to have sexwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0¡and 100¡

0 100

¢£¤¥¦§¨© ª«¬­

 Out of 100 men like you, how many would have condomless se®with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0¡and 100¡.

0 100
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Question 4.79

  If you were single and you were to have sexwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0̄ and 100̄ .

0 100

Question 4.80

 How likely is this woman to have a Se°ually Transmitted Infection?

Please move the slider to indicate your answer, between 0̄ and 100̄

0 100

Question 4.81

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0̄ and 100̄
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0 100

Question 4.82

 If you were single, how likely would you be to have sexwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0±and 100±

0 100

Question 4.83

 Out of 100 men like you, how many would have condomless se²with this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0±and 100±.
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0 100

Question 4.84

  If you were single and you were to have sexwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0³and 100³.

0 100

´µ¶·¸¹º» ¼½¾¿

 How likely is this woman to have a SeÀually Transmitted Infection?

Please move the slider to indicate your answer, between 0³and 100³
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0 100

Question 4.86

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0Áand 100Á

0 100

Question 4.87

 If you were single, how likely would you be to have seÂwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0Áand 100Á

0 100
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Question 4.88

 Out of 100 men like you, how many would have condomless seÃwith this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0Äand 100Ä.

0 100

Question 4.89

  If you were single and you were to have seÃwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0Äand 100Ä.

0 100

Question 4.90

 How likely is this woman to have a SeÃually Transmitted Infection?

Please move the slider to indicate your answer, between 0Äand 100Ä
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0 100

Question 4.91

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0Åand 100Å

0 100

Question 4.92

 If you were single, how likely would you be to have seÆwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0Åand 100Å



Appendix D Chapter 4 Questionnaire 169

0 100

Question 4.93

 Out of 100 men like you, how many would have condomless seÇwith this woman should the

opportunity arise?

Please move the slider to indicate your answer, between 0Èand 100È.

0 100

Question 4.94

  If you were single and you were to have seÇwith this woman, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0Èand 100È.

0 100
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Question 4.95

 How likely is this woman to have a SeÉually Transmitted Infection?

Please move the slider to indicate your answer, between 0Êand 100Ê

0 100

Question 4.96

Please rate the attractiveness of the following woman.

Please move the slider to indicate your answer, between 0Êand 100Ê

0 100

Question 4.97

 If you were single, how likely would you be to have seÉwith this woman should the opportunity

arise?

Please move the slider to indicate your answer, between 0Êand 100Ê
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The full list of questionnaires used for this thesis is available in

https://bitbucket.org/ae2n12/simulations/src/master/Surveys/

(1).eps (1).eps

Influence of Perceived Attractiveness on RiskË ÌÍÎÏal Behaviour  Study

The aim of this research was to collect data on facial attractiveness and whether this affects the decision
about whether to use condoms.

Your data will help our understanding on the topic and it will motivate further research and may be helpful in
ÐÍÑÒÓÔÒÔÓ ÍÐÏÕÖ×ÒØÔÖÙ ÚÖ×ÍÛÒÖÙÑ ×Ø ÒÚÜÛØÝÍ ÑÍÎÏÖÙ ÞÍÖÙ×Þßß

Once again, the results of this study will not include your name or any other identifying characteristics. 

If taking part in this study raised any concerns regarding your personal circumstances you can

 find more information on NHS choices website
Þ××ÜàááâââßÔÞÑßÏãáäÒÝÍâÍÙÙáÌÍÎÏÖÙÞÍÖÙ×Þ×ØÜÒÕÑáåÖÓÍÑáÌÍÎÏÖÙ health ÞÏæßÖÑÜÎ
find your local GUM clinic Þ××ÜàááâââßÔÞÑßÏãáÕÞçáåÖÓÍÑáèéêßÖÑÜÎëìÖ×ÍÓØÛËíîïðñ

ØÛ ÕØÔ×ÖÕ× ËØÏÛ òå óØÛ óÏÛ×ÞÍÛ ÖÐÝÒÕÍß

íó ËØÏ ÞÖÝÍ ÖÔË çÏÍÑ×ÒØÔÑ ÜÙÍÖÑÍ óÍÍÙ óÛÍÍ ×Ø ÕØÔ×ÖÕ× ÚÍ Ö× ÖÍêÔôêõÑØ×ØÔßÖÕßÏã.

 

öÞÖÔã ËØÏ ÝÍÛË ÚÏÕÞ óØÛ ËØÏÛ ÜÖÛ×ÒÕÒÜÖ×ÒØÔ ÒÔ ×ÞÒÑ ÛÍÑÍÖÛÕÞß

 

÷ÔÖÑ×ÖÑÒÖ øÙÍó×ÞÍÛÒØÏ

 

íó ËØÏ ÞÖÝÍ çÏÍÑ×ÒØÔÑ ÖæØÏ× ËØÏÛ ÛÒÓÞ×Ñ ÖÑ Ö ÜÖÛ×ÒÕÒÜÖÔ× ÒÔ ×ÞÒÑ ÛÍÑÍÖÛÕÞù ØÛ Òó ËØÏ óÍÍÙ ×ÞÖ× ËØÏ ÞÖÝÍ æÍÍÔ

ÜÙÖÕÍÐ Ö× ÛÒÑãù ËØÏ ÚÖË ÕØÔ×ÖÕ× ×ÞÍ ìÞÖÒÛ Øó ×ÞÍ ø×ÞÒÕÑ ìØÚÚÒ××ÍÍù åÑËÕÞØÙØÓËù úÔÒÝÍÛÑÒ×Ë Øó ÌØÏ×ÞÖÚÜ×ØÔù

ÌØÏ×ÞÖÚÜ×ØÔù Ìûôé ôüýù ÍÚÖÒÙ óÑÞÑ ÛÑØõÑØ×ØÔßÖÕßÏã ØÛ ×ÞÍ þÍÑÍÖÛÕÞ òØÝÍÛÔÖÔÕÍ ûóóÒÕÍ Ö× ×ÞÍ úÔÒÝÍÛÑÒ×Ë

Øó ÌØÏ×ÞÖÚÜ×ØÔ ÿêoñÿ �è�ÿ�ñù ÛÓØÒÔóØõÑØ×ØÔßÖÕßÏã
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(2).eps (2).eps

al Behaviours Stud or  MSM and WSM)

 

PARTICIPANT IN�ORMATION SHEET  (Ve����� �� 	
��	��	�
)

 

Study titl�� Influence of perceived attractiveness on risky sexual behaviour

Researcher  nam�� ��������� �l���������� ��� �������� ����  ��� !�ll�"#�

                              Prof Cynthia Graham, Prof. Roger Ingham (project supervisors)

                                                                                                                                  

ERGO Study ID number � 23922

 

Please read this information carefully before deciding to take par t in this research. If you are happy to
par ticipate you will be asked to indicate consent.

 

What is the research about?

���� D�ll $� "�ll�"��� ����% &������������� �� ����� �� ��'����%��� ��� ���l���"� �� �����"��'����� �� ��(��l
attitudes and intentions.  This study is being done as part of my PhD at the University of Southampton.

 

Why have I been chosen?

I am looking for male and female participants, fluent English speakers, between 18 6) *���� �l�+

 

What will happen to me if I take part?

You will fill in a questionnaire about perceived attractiveness and risk perception and intentions online.
U��'�����* ��  �����,-��� ��*"��l�%* �������� D�ll ��"��'� . "������ ��� ����� -����"�-�����+ /�� ����*
��#�� �--��(�,���l* t0 ,������+

Are there any benefits in my taking part?

By taking part in this study you will be contributing to the development of a simulation software which will
be used for educational purposes. Your input is invaluable to my research.

 

Are there any risks involved?



Appendix E Chapter 5 Questionnaire 173

(3).eps (3).eps

There is a slight chance that taking part in the study may raise your awareness regarding sexual health and
some aspects of your sexual behaviour that could put you at risk of contracting sexually transmitted
infections. At the end of the study you will receive information on services providing advice and support on
issues related to sexual health.

                                                      

Will my participation be confidential?

All study procedures will comply with the Data Protection Act/University policy. All data will be securely
stored in line with procedures approved by the University of Southampton. Personal information will not be
released to or viewed by anyone other than researchers involved in this project. Data stored will be
anonymised. Data you provide will be used only for research. They may also be submitted for publication in
a scientific journal or presentation at a scientific conference, or be disseminated to general public as a part of
educational activities. No identifiable data (such as your name or date of birth) will be used in any of the
listed publications or activities.

 

What happens if I change my mind?

You can change your mind and withdraw from the study at any time, without giving a reason for your
decision, until you submit the completed survey (after you do so you will not be able to withdraw your data
as it is anonymous).

 

What happens if something goes wrong?

If you have any concerns in relation to the study or if you feel that you have been placed at risk, you may
contact the Chair of the Ethics Committee Psychology, University of Southampton, Southampton, SO17 1BJ,
email fshs rso@soton.ac.uk

or

The Head of Research Governance at the University of Southampton 02380 595058, rgoinfo@soton.ac.uk

 

Where can I get more information?

If you would like to find out more about the study, or have some questions that you did not find the answer
to please contact Anastasia Eleftheriou at ae2n12@soton.ac.uk.

If taking part in this study raised any concerns regarding your personal circumstances you can

 find more information on NHS choices website
h11234455578h97:;4<=>?5?@@4A?B:C@h?C@1h1E2=F94GCH?94A?B:C@ h?C@1h h:I7C92B
find your local GUM clinic http://www.nhs.uk/chq/Pages/972.aspx?CategoryID=68
or contact your GP for further advice.  

Section 1. Demographics
Question 1.1

Please choose your gender.
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Male

Female

Other

I prefer not to say

Question 1.2

What is your date of birth? 

/ / 0000

Question 1.3

Please specify your nationality.

a) Black or  Black Br itish

Caribbean

African

Any other Black background within (a)
b) White

British

Irish

American

Any other White background
c) Asian or  Asian Br itish

Indian

Pakistani

Bangladeshi

Any other Asian background within (c)

d) Mixed

White & Black Caribbean

White & Black African

White & Asian

White & Hispanic

Any other mixed background
e) Other  ethnic groups

Chinese

Japanese

Hispanic

Any other ethnic group

Do not state

Question 1.4

What is your occupation?

Section JK LMO PiQM

RSTVWXYZ [\]
^he nT_W `Ta buestions ask about your VT_ cX`T XZ thT cdst year. An infXgXfuacj V VT_ cX`T XZkcSfes thTXr
VT_Sac WhoumntVs VT_Sac `TTcXZmVs
VT_Sac dkWXgXWy anf VT_Sac rTcdtionshXps. 
 

Thinking about your sex life in the last year, how much do you agree or disagree with the following

statement: 

�I feel satisfied with my sex life� 

qmrTT VWrYZmcu

qmrTT

vTXWnTr dmrTT ZYr fXVdmrTT

wXVdmrTT

wXVdmrTT VWrYZmcu
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(5).eps (5).eps

I prefer not to say

Question 2.2

Are you sexually attracted to men, women, neither or both?

Men

Women

Neither

Both

Question 2.3

What is your relationship status?

Single

In an exclusive relationship

In an open relationship

Engaged

Married

Separated

Other

Question 2.4

As far as you know, have you ever had a Sexually Transmitted Infection?

Yes

No

Question 2.4b

Could you specify which one please? 

yz{|}~�� ���

As far as you know, do you currently have a Sexually Transmitted Infection?

Yes

No

Question 2.5b

Could you specify which one please?

yz{|}~�� ���

Sexual partners are people who engage in sexual activity together.

How many sexual partners have you had so far (in your lifetime)?

 

Question 2.7
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(6).eps (6).eps

What age were you when you first had intercourse? 

Question 2.8

Which one of the following percentages describes best the proportion of occasions of intercourse you have
NOT used a condom in your lifetime? 

0% means you always used a condom and 100% means you never used a condom.

�� ���

��� ���

��� ���

��� ���

��� ���

��� ����

Question 2.9

Which one of the following percentages describes best the proportion of occasions of intercourse you have
NOT used a condom in the past twelve months? 

0% means you always used a condom and 100% means you never used a condom.

�� ���

��� ���

��� ���

��� ���

��� ���

��� ����

�������� ����

Have you had unprotected intercourse ﴾that is, no condom used on one or more occasions﴿ with

two or more partners in the past twelve months?

�es

��

�������� ����

�� ��� �� ��� ��� ¡ ��� ��� �¢¢��£�¤ �� �������¥� �� ¢���¦¡ ��� ¢���¦ ¤��§�¨ ��§©�� ¢�ª��¤����«

�es

��

¬­®¯ion °± ²nt³´µu®¯ion ¶´ ·ain

�������� ���

Please take a moment to look at the pictures of these men. The following questions will relate to

each of them individually. You do NOT have to memorise anything now.
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Section 4. Main

Question 4.1

  If you were single and you were to have sex with this man, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0̧  and 100̧ .
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0 100

Question 4.2

Please rate the attractiveness of the following man.

Please move the slider to indicate your answer, between 0¹ and 100¹
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(9).eps (9).eps

0 100

Question 4.3

 How likely is this man to have a Seºually Transmitted Infection?

Please move the slider to indicate your answer, between 0» and 100»
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(10).eps (10).eps

0 100

Question 4.4

 If you were single, how likely would you be to have sex with this man should the opportunity arise?

Please move the slider to indicate your answer, between 0¼ and 100¼
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(11).eps (11).eps

0 100

Question 4.5

 Out of 100 people like you, how many would have condomless sex with this man should the

opportunity arise?

Please move the slider to indicate your answer, between 0% and 100%.
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(12).eps (12).eps

0 100

Question 4.6

 Out of 100 people like you, how many would have condomless sex with this man should the

opportunity arise?

Please move the slider to indicate your answer, between 0% and 100%.
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(13).eps (13).eps

0 100

Question 4.7

 If you were single, how likely would you be to have sex with this man should the opportunity ari

Please move the slider to indicate your answer, between 0% and 100%
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(14).eps (14).eps

0 100

Question 4.8

 How likely is this man to have a Sexually Transmitted Infection?

Please move the slider to indicate your answer, between 0% and 100%
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(15).eps (15).eps

0 100

Question 4.9

Please rate the attractiveness of the following man.

Please move the slider to indicate your answer, between 0% and 100%
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(16).eps (16).eps

0 100

Question 4.10

  If you were single and you were to have sex with this man, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0% and 100%.
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(17).eps (17).eps

0 100

Question 4.11

Please rate the attractiveness of the following man.

Please move the slider to indicate your answer, between 0% and 100%
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(18).eps (18).eps

0 100

Question 4.12

 How likely is this man to have a Sexually Transmitted Infection?

Please move the slider to indicate your answer, between 0% and 100%
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(19).eps (19).eps

0 100

Question 4.13

 If you were single, how likely would you be to have sex with this man should the opportunity ari

Please move the slider to indicate your answer, between 0% and 100%
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(20).eps (20).eps

0 100

Question 4.14

 Out of 100 people like you, how many would have condomless sex with this man should the

opportunity arise?

Please move the slider to indicate your answer, between 0% and 100%.
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(21).eps (21).eps

0 100

Question 4.15

  If you were single and you were to have sex with this man, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0% and 100%.
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(22).eps (22).eps

0 100

Question 4.16

Please rate the attractiveness of the following man.

Please move the slider to indicate your answer, between 0% and 100%
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(23).eps (23).eps

0 100

Question 4.17

 How likely is this man to have a Sexually Transmitted Infection?

Please move the slider to indicate your answer, between 0% and 100%
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(24).eps (24).eps

0 100

Question 4.18

 If you were single, how likely would you be to have sex with this man should the opportunity arise?

Please move the slider to indicate your answer, between 0% and 100%
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(25).eps (25).eps

0 100

Question 4.19

 Out of 100 people like you, how many would have condomless sex with this man should the

opportunity arise?

Please move the slider to indicate your answer, between 0% and 100%.
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(26).eps (26).eps

0 100

Question 4.20

  If you were single and you were to have sex with this man, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0% and 100%.
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(27).eps (27).eps

0 100

Question 4.21

Please rate the attractiveness of the following man.

Please move the slider to indicate your answer, between 0% and 100%



198 Appendix E Chapter 5 Questionnaire

(28).eps (28).eps

0 100

Question 4.22

 How likely is this man to have a Sexually Transmitted Infection?

Please move the slider to indicate your answer, between 0% and 100%
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(29).eps (29).eps

0 100

Question 4.23

 If you were single, how likely would you be to have sex with this man should the opportunity ari

Please move the slider to indicate your answer, between 0% and 100%



200 Appendix E Chapter 5 Questionnaire

(30).eps (30).eps

0 100

Question 4.24

 Out of 100 people like you, how many would have condomless sex with this man should the

opportunity arise?

Please move the slider to indicate your answer, between 0% and 100%.
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(31).eps (31).eps

0 100

Question 4.25

  If you were single and you were to have sex with this man, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0% and 100%.
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(32).eps (32).eps

0 100

½¾¿ÀÁÂÃÄ ÅÆÇÈ

Please rate the attractiveness of the following man.

Please move the slider to indicate your answer, between 0% and 100%
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(33).eps (33).eps

0 100

Question 4.27

 How likely is this man to have a Sexually Transmitted Infection?

Please move the slider to indicate your answer, between 0% and 100%
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(34).eps (34).eps

0 100

Question 4.28

 If you were single, how likely would you be to have sex with this man should the opportunity arise?

Please move the slider to indicate your answer, between 0% and 100%
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(35).eps (35).eps

0 100

Question 4.29

 Out of 100 people like you, how many would have condomless sex with this man should the

opportunity arise?

Please move the slider to indicate your answer, between 0% and 100%.
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(36).eps (36).eps

0 100

Question 4.30

  If you were single and you were to have sex with this man, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0% and 100%.
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(37).eps (37).eps

0 100

Question 4.31

Please rate the attractiveness of the following man.

Please move the slider to indicate your answer, between 0% and 100%
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(38).eps (38).eps

0 100

Question 4.32

 If you were single, how likely would you be to have sex with this man should the opportunity arise?

Please move the slider to indicate your answer, between 0% and 100%
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(39).eps (39).eps

0 100

Question 4.33

 Out of 100 people like you, how many would have condomless sex with this man should the

opportunity arise?

Please move the slider to indicate your answer, between 0% and 100%.
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(40).eps (40).eps

0 100

Question 4.34

  If you were single and you were to have sex with this man, how likely is it that you would use a

condom?

Please move the slider to indicate your answer, between 0% and 100%.
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LoggÉd Ên as : x Block 1 of Ë

ÌÍlloÎ
Thank you for takÏng part Ïn thÏs study. 

By clÏckÏng ÐÍxt ÑuÍstÏonÒ you arÍ agrÍÍÏng to attÍÓpt solÔÏng a ÕuÏÖ a×out ØÍxual BÍhaÔÏour and ÌÍalthÎ
ÙlÍasÍ rÍad thÍ ÙartÏcÏpant ÚnforÓatÏon ØhÍÍt.

ÛÜÝTÞßÞÛÜàT ÞàáâÝãÜT Þâà äåææT  çèérsêon no 1ë 1ìí0îíì01ïð

 

ätudy tñtlò: Þnóòstñgatñng thò usò of a sòrñous gaôò for sòx òducatñon.

Ýòsòarchòr naôò: Ünastasñõ æöòfthòrñou÷ Ûhø studònt÷ Ûrof äòth Bullock÷

                              Ûroù ßynthña úrahaô÷ Ûrof. Ýogòr Þnghaô ûproüòct supòýóñþorsÿ

 

æÝúâ ätudy Þø nuôbòr: 17008

 

Ûlòasò ròad thñs ñnforôatñon caròfully bòforò dòcñdñng to takò part ñn thñs ròsòarch. Þf you arò happy to partñcñpatò you  ñll bò askòd to

sñgn a consònt forô.

 

What ñþ thò ròsòarch about?

øata  ñll bò collòctòd usñng an onöñnò quñz to ñnóòstñgatò thò usò of sòrñous gaôòs sñôulatñons for publñc hòalth ñssuòs and÷ ñn partñcular÷ to òxplorò thò
usò of sñôulatñons to accòss and ñnfluòncò attñtudòs to sòxual bòhaóñour and rñsk. Thò study ñs part of Ûhø ròsòarch and thò ròsults  ñll forô part of thò Ûhø
thòsñs. Thò ròsults of thò study ôay bò publñshòd ñn a scñòntñfñc üournal or pròsòntòd at scñòntñfñc confòròncòs÷ or usòd for òducatñon purposòs.

 

Why haóò Þ bòòn chosòn?

Þ aô lookñng for fluònt ænglñþh spòakòrs÷ bòt òòn 1�-ï9 yòars old. ��u nòòd to fñöl ñi a î0 ôñiutòs onlñiò quñz.

 

What  ñöl happòn to ôò ñf Þ takò part?

��u  ñöl attòôpt a quñz about sòxual hòalth. Thò quñz could òñthòr bò attòôptòd at hoôò÷ or at a  orkshop takñng placò at thò Unñóòrsñty of äouthaôpton

on thò ïth of ãay.

 

Üýò thòrò any bònòfñtþ ñnôy takñng part?

By takñng part ñn thñþ study you  ñöl haóò a chancò to contýñbutò to thò dòóòlopôònt of a pñòcò of sñôulatñ�n soft aýò  hñch  ñöl bò usòd for

òducatñonal purposòs. ��Yr ñi�ut ñþ ñióaluaböò to ôy ròsòarch. Þf you arò a Ûsychology studònt at thò Unñóòrsñty of äouthaôpton÷ you  ñll
ròcòñóò 4 cròdñts for your partñcñpatñ�i. Thò  ñnnòr of thò quñz ûthò partñ�ñpant  ñth thò hñ�hòst scoròÿ  ñll ròcòñóò an Üôazon óouchòr of �100.

Þn casò thòrò ñs a group of partñcñpants haóñng thò hñ�hòst scorò÷ thò ñinòr  ñöl bò chosòn at rand�ô fr�ô that group.

 

Üýò thòrò any rñþks ñnóoöóòd?

Thòrò ñþ a slñ�ht chancò that takñng part ñi thò study ôay rañsò your a arònòss rògardñig sòxual hòalth and s�ôò aspòcts of your sòxual

bòhaóñ�Yr that could put you at rñsk of contractñig sòxually transôñttòd ñnùòctñ�ns. �ou  ñll ròcòñóò ñiforôatñ�n on sòróñcòs proóñdñng adóñ�ò
and support on ñssuòs ròlatòd to sòxual hòalth.

 

Wñll ôy partñ�ñ�atñon bò confñ�òntñõö?

Üll  study procòduýòs  ñöl  coôply  ñth thò øata Ûrotòctñon ÜctíUnñóòrsñty polñ�y. Üll  data  ñöl  bò sòcuròly storòd ñn öñnò  ñth procòduròs
approóòd by thò Unñóòrsñty of äouthaôpton. Ûòrsonal ñnforôatñ�i  ñll not bò ròöòasòd to or óñò òd by anyonò othòr than ýòsòarchòrs ñnó�öóòd
ñi thñs proüòct. øata storòd  ñöl bò anonyôñþòd. øata you pr�óñ�ò  ñöl bò usòd only for ròsòarch. Thòy ôay als� bò subôñttòd for puböñcatñ�i ñn
a scñòntñùñ� üournal or pròsòntatñon at a scñòntñùñ� confòròncò÷ or bò dñssòôñiatòd to gònòral publñ� as a part of òducatñonal actñóñtñòs. ào

ñ�òntñùñaböò data ûsuch as your naôò or datò of bñrthÿ  ñöl bò usòd ñn any of thò lñþtòd publñ�atñons or actñóñtñòs.

 

What happòns ñf Þ changò ôy ôñid?

��u can changò your ôñnd and  ñthdra  froô thò study at any tñôò÷  ñthout gñóñi� a ròason for your dòcñsñ�n.

Quest�onmark Percept�	n https://survey.caa.soton.ac.uk/percept�on5/open.php
customer�d=Asse...

1 of � 0�/05/201
, 15:20
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What happens if something goes wrong?

If you have any concerns in relation to the study or if you feel that you have been placed at risk, you may contact the Chair of the Ethics

Committee Psychology, University of Southampton, Southampton, SO17 1BJ, email fshs-rso@soton.ac.uk

or

The Head of Research Governance at the University of Southampton 02380 595058, rgoinfo@soton.ac.uk

 

Where can I get more information?

If you would like to find out more about the study, or have some questions that you did not find the answer to please contact Anastasia

Eleftheriou at ae2n12@soton.ac.uk or Prof Roger Ingham at Roger.Ingham@soton.ac.uk, Prof Cynthia Graham at C.A.Graham@soton.ac.uk,

Prof Seth Bullock at seth.bullock@bristol.ac.uk.

1 of 26

Please choose your gender.

Mal�

F��al�

Oth�r

�r�f�r not to say

� of �6

�hat �s your ag�?

3 of �6

�l�as� sp�c�fy your �thn�c�ty.

�h�t�

Black

�s�an

M�x�d

Oth�r

� of �6

�r� you attract�d to ��n� wo��n� �oth or n��th�r?

M�n

�o��n

Both

N��th�r

� of �6

R�sks tak�n dur�ng unprot�ct�d s�x ar� �asy to ��aluat�.

Strongly �gr��

�gr��

N��th�r �gr�� nor D�sagr��

D�sagr��

Strongly D�sagr��

6 of �6

Th� r�sk that so��on� tak�s �f th�y ha�� unprot�ct�d s�x also d�p�nds on th� r�sk tak�ng ��ha��our of oth�r p�opl�.

Strongly �gr��

�gr��

N��th�r �gr�� nor D�sagr��

D�sagr��

Strongly D�sagr��

Th� follow�ng � �u�st�ons w�ll �� answ�r�d us�ng th� follow�ng ! cho�c�s:

�. Strongly �gr��

B. �gr��

C. D�sagr��

"u#st$on%ark &#rc#pt$'n https:((sur)#y.caa.soton.ac.uk(p#rc#pt$on*(op#n.php?custo%#r$d+.ss#...

0 of 1 0:(0*(001;< 1*:00
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D. Strongly Disagree

If you have not been in the situation described, please respond in the way you think you wil react.

7 of 26

When a sexually attractive stranger accidentally touches me, I easily become aroused.

Strongly Agree

Agree

Disagree

Strongly Disagree

8 of 26

If I>@ haBEng sGx En a sGcludGdH outdoor placG and I thEnk that so@GonG Es nGarJyH I a@ not lEkGly to gGt
BGry arousGd.

Ktrongly LgrGG

LgrGG

TEsagrGG

Ktrongly TEsagrGG

V of 2X

ZhGn I talk to so@GonG on thG tGlGphonG [ho has a sGxy BoEcGH I JGco@G sGxually arousGd.

Ktrongly LgrGG

LgrGG

TEsagrGG

Ktrongly TEsagrGG

10 of 2X

I cannot gGt arousGd unlGss I focus GxclusEBGly on sGxual stE@ulatEon.

Ktrongly LgrGG

LgrGG

TEsagrGG

Ktrongly TEsagrGG

11 of 2X

If I>@ @asturJatEng on @y o[n and I rGalE\G that so@GonG Es lEkGly to co@G Ento thG roo@ at any @o@GntH
I [Ell losG @y GrGctEon]@y sGxual arousal.

Ktrongly LgrGG

LgrGG

TEsagrGG

Ktrongly TEsagrGG

12 of 2X

If I rGalE\G thGrG Es a rEsk of catchEng a sGxually trans@EttGd dEsGasGH I a@ unlEkGly to stay sGxually
arousGd.

Ktrongly LgrGG

LgrGG

TEsagrGG

Ktrongly TEsagrGG

1  ̂ of 2X

If I can JG sGGn Jy othGrs [hElG haBEng sGxH I a@ unlEkGly to stay sGxually arousGd.

Ktrongly LgrGG

LgrGG

TEsagrGG

Ktrongly TEsagrGG

1_ of 2X

`uastcondark farcaptcgn https:hhsurjay.caa.soton.ac.ukhparcaptconlhopan.php?custodarcdnossa...

p of r 0sh0lh201ux 1l:20
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When I think of a very attractive person, I easily become sexually aroused.

Strongly Agree

Agree

Disagree

Strongly Disagree

15 of 26

Once I have an erection, I want to start intercourse right away before I lose my erection 

OR

Once I am sexually aroused, I want to start intercourse right away before I lose my arousal.

Strongly Agree

Agree

Disagree

Strongly Disagree

The following 10 questions will be answered using the following 4 choices:

1. Not at all Lyk{ |{

2. }lyghtly Lyk{ |{

~. |aynly Lyk{ |{

�. �{ry |uch Lyk{ |{

If you ha�{ not �{{n yn th{ sytuaty�� d{scry�{d� pl{as{ r{spond yn th{ �ay you thynk you �yl r{act.

1� of 2�

I lyk{ �yld �unynhy�yt{d� s{xual {ncount{rs.

�ot at all Lyk{ |{

}lyghtly Lyk{ |{

|aynly Lyk{|{

�{ry |uch Lyk{ |{

1� of 2�

Th{ physycal s{nsatyons ar{ th{ �ost y�portant thyng a�out ha�yng s{x

�ot at all Lyk{ |{

}lyghtly Lyk{ |{

|aynly Lyk{|{

�{ry |uch Lyk{ |{

1� of 2�

|y s{xual partn{rs pro�a�ly thynk that I a� a �rysk tak{r�.

�ot at all Lyk{ |{

}lyghtly Lyk{ |{

|aynly Lyk{|{

�{ry |uch Lyk{ |{

1� of 2�

�h{n yt co�{s to s{x� physycal attractyon ys �or{ y�portant to �{ than ho� �{ll I kno� th{ p{rson.

�ot at all Lyk{ |{

}lyghtly Lyk{ |{

|aynly Lyk{|{

�{ry |uch Lyk{ |{

20 of 2�

I {n�oy th{ co�pany of s{nsual p{opl{.

�ot at all Lyk{ |{

}lyghtly Lyk{ |{

|aynly Lyk{|{

�{ry |uch Lyk{ |{

21 of 2�

�u�st�on�ark ��rc�pt��n https:��sur��y.caa.soton.ac.uk�p�rc�pt�on��op�n.php?custo��r�d��ss�...

� of � 0��0��201�� 1�:20
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I enjoy watching � ¡rat¢d� £¤d¢os.

¥ot at all L¤k¢ ¦¢

§l¤ghtly L¤k¢ ¦¢

¦a¤nly L¤k¢ ¦¢

¨¢ry ¦uch L¤k¢ ¦¢

22 of 2©

I aª ¤nt¢r¢st¢d ¤n try¤ng out n¢« s¢xual ¢xp¢r¤¢nc¢s.

¥ot at all L¤k¢ ¦¢

§l¤ghtly L¤k¢ ¦¢

¦a¤nly L¤k¢ ¦¢

¨¢ry ¦uch L¤k¢ ¦¢

2¬ of 2©

I f¢¢l l¤k¢ ¢xplor¤ng ªy s¢xual¤ty.

¥ot at all L¤k¢ ¦¢

§l¤ghtly L¤k¢ ¦¢

¦a¤nly L¤k¢ ¦¢

¨¢ry ¦uch L¤k¢ ¦¢

2­ of 2©

I l¤k¢ to ha£¢ n¢« and ¢xc¤t¤ng s¢xual ¢xp¢r¤¢nc¢s and s¢nsat¤ons.

¥ot at all L¤k¢ ¦¢

§l¤ghtly L¤k¢ ¦¢

¦a¤nly L¤k¢ ¦¢

¨¢ry ¦uch L¤k¢ ¦¢

2® of 2©

I ¢njoy th¢ s¢nsat¤ons of ¤nt¢rcours¢ «¤thout a condoª.

¥ot at all L¤k¢ ¦¢

§l¤ghtly L¤k¢ ¦¢

¦a¤nly L¤k¢ ¦¢

¨¢ry ¦uch L¤k¢ ¦¢

T¢rª on Th¢ T¤d¢s

100 ª¢n and 100 «oª¢n «¤ll ¢ª̄ ark on a cru¤s¢ froª ¦ykonos to I ¤̄°a. Th¢ populat¤on «¤ll ¯¢
¤ntroduc¢d ¤n d¢ta¤l ¤n th¢ n¢xt f¢« pag¢s.

§oon: ±ou «¤ll ̄ ¢ ask¢d to ans«¢r s²ª¢ ³u¢st¤ons r¢gard¤ng th¢ s¢xual h¢alth of th¢ p¢opl¢ on
th¢ cru¤s¢´

µ¢n¢ral facts:

¶on· of th· ̧ ·n or ¹o̧ ·n ar· º» a r·latº¼nshºp at th· start of th· cruº½·.

Th· ̧ ·n ar· ·¾ually attractº¿· to ·ach of th· ¹o̧ ·n.

Th· ¹o̧ ·n ha¿· a sº º̧lar Àºk·Àºhood of usº»g a condo̧  durº»g s·x.

Áh·th·r a condo̧  ºs us·d or not durº»g s·x ºs a joº»t d·cºsº¼n.

Ât th· start of th· cruº½· so̧ · p·opÀ· ̧ ay Ã· carryº»g a s·xually tranş ºÄt·d º»f·ctºon ¹ºÄhout kno¹º»g ºt.

T¢rª on th¢ T¤d¢s

In a pr¢£¤ous study: Å1 h¢t¢ros¢xual ª¢n ¢ach rat¢d 20 «oª¢n on th¢¤r fac¤al attract¤£¢n¢ss.
Th¢y also rat¢d th¢ l¤k¢l¤hood of th¢ «oª¢n ha£¤ng a §¢xually Transª¤tt¢d Inf¢ct¤on.
Th¢y also r¢port¢d ho« l¤k¢ly th¢y «¢r¢ to ¤nt¢nd to us¢ a condoªshould th¢y ha£¢ s¢x «¤th
¢ach of th¢ «oª¢n.
Bas¢d on th¢¤r r¢spons¢sÆ «¢ ¤d¢nt¤f¤¢d Ç d¤ff¢r¢nt typ¢s of ª¢n sho«n ̄ ¢lo«.
È¢ construct¢d a populat¤on of 100 ª¢nÆ ¢ach ̄ ¢long¤ng to on¢ of th¢ Ç typ¢s.
Él¢as¢ r¢ad a¯out ¢ach typ¢ ¯¢lo« ̄ ¢for¢ cl¤ck¤ng �¥¢xt Êu¢st¤on�Æ ̄ ut donËt f¢¢l that you
ha£¢ to ª¢ªor¤s¢ th¢ª as th¤s ¤nforªat¤on «¤ll ̄ ¢ a£a¤la l̄¢ to you lat¢r on.

ÌuÍstÎonÏark ÐÍrcÍptÎÑn https:ÒÒsurÓÍy.caa.soton.ac.ukÒpÍrcÍptÎonÔÒopÍn.php?custoÏÍrÎdÕÖssÍ...

Ô of × 0ØÒ0ÔÒ201ÙÚ 1Ô:20
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Term on the Tides

The 100 women on the cruise can also be considered to belong to 10 equally prevalent types.

The following table indicates how attractive each type of woman is to each type of man. 

A ÛÜÛ ÝndÝcatÞs ÛßorÞ attractÝàÞÛ

á ÛâÛ ÝndÝcatÞs ÛaàÞragÞ attractÝàÞnÞssÛ

á ÛãÛ ÝndÝcatÞs ÛlÞss attractÝàÞÛ

TÞrß on thÞ TÝdÞs

äÝrstå haàÞ a look at thÞ practÝcÞ æuÞstÝonå coßÝng nÞxt...

2ç of 2ç

èuéstêonëark ìércéptêín https:îîsurïéy.caa.soton.ac.ukîpércéptêonðîopén.php?custoëérêdñòssé...

ó of ô 0õî0ðî201ö÷ 1ð:20
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Practice Question:

Is a Type A man more likely to contract a sexually transmitted infection from a woman of Type 4 or Type 7?

Type 4

Type 7

Answer to the Practice Question:

Type 7.

After running 100 simulations of the Term on The Tides population, a Type A man was more likely to
contract a sexually transmitted infection from a Type 7 woman than a Type 4 woman.

Are you ready to start the Term On The Tides Quiz?

Click Submit....

Questionmark Perception https://survey.caa.soton.ac.uk/perception5/open.php?customerid=Asse...

7 of 7 04/05/2018, 15:20
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øoùùed in as : ú ûlock 2 of ü

1 of 10

ýho is more likely to infect a þype ÿ man? A þype 3 woman, a þype 4 woman or are they equally likely?

þype 3

þype 4

Equally likely

2 of 10

Is a þype E man more likely to contract a sexually transmitted infection from a þype 1 woman, a þype 6 woman or are
they equally likely?

þype 1

þype 6

Equally likely

� of 10

Questionmark Perception https://survey.caa.soton.ac.uk/perception5/open.php?customerid=Asse...

1 of 5 04/05/2018, 1�:08
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Who is more likely to contract a sexually transmitted infection from more women? A Type F man, a Type H man or are they
equally likely?

Type F

Type H

�qually likely

4 of 10

Who is more likely to contract a se�ually transmitted infection from a �oman �ho is of Type 7? A Type G man, a Type �
man or are they equally likely?

Type G

Type �

�qually likely

5 of 10

Questionmark Perception https://survey.caa.soton.ac.uk/perception5/open.php?customerid=Asse...

2 of 5 04/05/2018, 1�:08
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Who is more likely to infect a man of Type A? A Type 4 woman, a Type 8 woman or are they equally likely?

Type 4

Type 8

Equally likely

6 of 10

�ho is more likely to infect more women? A �ype B man, a �ype F man or are they equally likely?

Man B

Man F

	qually likely

7 of 10

Questionmark Perception https://survey.caa.soton.ac.uk/perception5/open.php?customerid=Asse...


 of 5 04/05/2018, 1�:08
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Who is more likely to infect more women? A Type B man, a Type C man or are they equally likely?

�an B

�an C


qually likely

8 of 10

�ho is more likely to infect more women? A �ype C man, a �ype 
 man or are they equally likely?

�ype C

�ype 



qually likely.

9 of 10

Questionmark Perception https://survey.caa.soton.ac.uk/perception5/open.php?customerid=Asse...

4 of 5 04/05/2018, 1�:08
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Who is more likely to contract a sexually transmitted infection from more women? A Type E man, a Type G man or are
they equally likely?

Type E

Type G

Equally likely

10 of 10

�ho is more likely to infect a woman who is of �ype 4? A �ype A man, a �ype B man or are they equally likely?

�ype A

�ype B

�qually likely

Questionmark Perception https://survey.caa.soton.ac.uk/perception5/open.php?customerid=Asse...

5 of 5 04/05/2018, 1�:08
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(1).eps (1).eps

WSM (Qu

 

 

PA��ICIPA�� I�NO��A�IO� ��EE�  �e����! !� "# 2$%&2%2&'()

 

Study title* +!,e�-�./-�!. -0e 1�e �4 ��51l/-��! 4�� �e7 e81:/-��!;

�esearcher  name* A!/�-/��/ <le4-0e���1# P0= �-18e!-# P��4 �e-0 >1ll�:?#

P��4 @B!-0�/ C�/0/5# P��4; ��.e� +!.0/5  D��Fe:- �1De�,�����)

 

E�GO Study ID number * JKLQ"

 

Please read this information carefully before deciding to take par t in this research. If you are happy to
par ticipate you will be asked to sign a consent form.

 

What is the research about?

=/-/ R�ll Se :�lle:-e8 1��!. /! �!l�!e U1�V -� �!,e�-�./-e -0e 1�e �4 :�5D1-e� ��51l/-��!� 4�� D1Sl�: 0e/l-0

���1e� /!8# �! D/�-�:1l/�# -� e7Dl��e -0e 1�e �4 ��51l/-��!� -� /::e�� /!8 �!4l1e!:e /--�-18e� -� �e71/l

Se0/,��1� /!8 ���?; �0e �-18B �� D/�- �4 P0= �e�e/�:0 /!8 -0e �e�1l-� R�ll 4��5 D/�- �4 -0e P0= -0e���; �0e

�e�1l-� �4 -0e �-18B 5/B Se D1Sl��0e8 �! / �:�e!-�4�: F�1�!/l �� D�e�e!-e8 /- �:�e!-�4�: :�!4e�e!:e�# �� 1�e8 4��

education purposes.

 

Why have I been chosen?

+ /5 l��?�!. 4�� 4l1e!- <!.l��0 �De/?e��# Se-Ree! "X 69 years old. You need to fill in a 20 minutes online
U1�V;

 

What will happen to me if I take part?

Y�1 R�ll /--e5D- / U1�V /S�1- �e71/l 0e/l-0; �0e U1�V :�1l8 Se /--e5D-e8 /- 0�5e /!8 -/?e� /DD��7�5/-elB

20 minutes. You might be exposed to sexually explicit material.

 

A�e -0e�e /!B Se!e4�-� �! 5B -/?�!. D/�-Y

>B -/?�!. D/�- �! -0�� �-18B B�1 R�ll 0/,e / :0/!:e -� :�!-��S1-e -� -0e 8e,el�D5e!- �4 / D�e:e �4 ��51l/-��!

software which will be used for educational purposes. Your input is invaluable to my research. If you are a
P�B:0�l�.B �-18e!- /- -0e Z!�,e���-B �4 ��1-0/5D-�!# B�1 R�ll �e:e�,e [ :�e8�-� 4�� B�1� D/�-�:�D/-��!; A

D/�-�:�D/!- :0��e! /- �/!8�5 R�ll �e:e�,e /! A5/V�! ,�1:0e� �4 p"\\;
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Are there any risks involved?

There is a slight chance that taking part in the study may raise your awareness regarding sexual health and
some aspects of your sexual behaviour that could put you at risk of contracting sexually transmitted
infections. Also, sexually explicit material might be included. You can withdraw from the survey at any time
but cannot withdraw your data after completion of the survey as it is anonymous.

If taking part in this study raises any concerns regarding your personal circumstances you can:

 find more information on NHS choices website
h]]^_``aaa.nhs.uk/Livewell/Sexualhealthtopics/Pages/Sexual health hub.aspx
find your local GUM clinic h]]^_``aaa.nhs.uk/chq/Pages/972.aspx?CategoryID=68

or contact your GP for further advice.

 

Will my participation be confidential?

bcc d]fgi ^jkmngfjnd aocc mkq^ci ao]h ]hn rs]s tjk]nm]oku bm]`vuoynjdo]i ^kcomiz bcc gs]s aocc {n dnmfjnci

stored in line with procedures approved by the University of Southampton. Personal information will not be
released to or viewed by anyone other than researchers involved in this project. Data stored will be
sukuiqodngz rs]s ikf ^jkyogn aocc {n fdng kuci |kj jndnsjmhz }hni qsi scdk {n df{qo]]ng |kj ^f{coms]oku

s dmonu]o|om ~kfjusc kj ^jndnu]s]oku s] s dmonu]o|om mku|njnumn� kj {n goddnqous]ng ]k �nunjsc ^f{com sd s ^sj]

ngfms]okusc sm]oyo]ondz �k ognu]o|os{cn gs]s �dfmh sd ikfj usqn kj gs]n k| {oj]h� aocc {n fdng ou sui k| ]hn

listed publications or activities.

 

What happens if I change my mind?

Ykf msu mhsu�n ikfj qoug sug ao]hgjsa |jkq ]hn d]fgi s] sui ]oqn� ao]hkf] �oyou� s jnsdku |kj ikfj

gnmodoku �{f] msuuk] ao]hgjsa ikfj gs]s s|]nj mkq^cn]oku k| ]hn dfjyni sd o] od sukuiqkfd�z

 

What happens if something goes wrong?

�| ikf hsyn sui mkumnjud ou jncs]oku ]k ]hn d]fgi kj o| ikf |nnc ]hs] ikf hsyn {nnu ^csmng s] jod�� ikf qsi

mku]sm] ]hn �nsg k| �ndnsjmh �kynjusumn s] ]hn vuoynjdo]i k| �kf]hsq^]ku ����� �������

r�kou|k�dk]kuzsmzf�

 

Where can I get more information?

If you would like to find out more about the study� kj hsyn dkqn �fnd]okud ]hs] ikf gog uk] |oug ]hn sudan

]k ^cnsdn mku]sm] busd]sdos �cn|]hnjokf s] sn�u���dk]kuzsmzf� kj tjk| �k�nj �u�hsq s]

�k�njz�u�hsq�dk]kuzsmzf�� tjk| �iu]hos �jshsq s] �zbz�jshsq�dk]kuzsmzf�� tjk| �n]h �fcckm� s]

dn]hz{fcckm��{jod]kczsmzf�z

Section 1. Demographics
Question 1.1

�ka kcg sjn ikf�
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Question 1.2

What is your ethnicity?

a) White

Welsh/English/Scottish/Northern
Irish/British

Irish

Gypsy or Irish Traveller

Any other White background
b) Mixed/Multiple ethnic groups

White and Black Caribbean

White and Black African

White and Asian

Any other Mixed/Multiple ethnic
background
c) Asian/Asian Br itish

Indian

Pakistani

Bangladeshi

Chinese

Any other Asian background

d) Black/Afr ican/Car ibbean/Black Br itish

African

Caribbean

Any other Black/African/Caribbean
background
e) Other  ethnic group

Arab

Any other ethnic group, please describe

Do not state

Question 1.3

What is your gender?

Male

Female

Other

Prefer not to say

Question 1.4

Do you prefer having sex with men, women, both or none?

Men

Women

Both

None

Section 2. SSS, SIS/SES SF

Question 2.1

In the following questions you will find statements about how you might react to various sexual situations,
activities, or behaviors. Obviously, how you react will often depend on the circumstances, but we are
interested in what would be the most likely reaction for you. Please read each statement carefully and decide
how you would be most likely to react.

Then choose the number that corresponds with your answer. Please try to respond to every statement.
Sometimes you may feel that none of the responses seems completely accurate. Sometimes you may read a
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��������� ���� ��  ¡��¢ £� ¤��� �¥¥¢£¦�§¢�¨© ª� ����� ¦����« ¥¢���� ¦����� ��� ¬��¥���� ��  ­� ¢® ¦����� £¡

­�¬� �¥¥¢£¦�§¢� �� �� © ª� ���� ���������� ��  ­£¢¢ ¡£�® ­�¬®� ®��¦¬£§£�¯ ¬��¦�£��� � ¦� �� ¤��° �¢¢�

�¬� ��®¨« �¬ �����£��� ± �� ¤�¬� ��®¨© ²£�� ����� ­�¬®� ­� ���� �� ®��¦¬£§� ¤¡��¢£�¯� �¡ ��° �¢

�°¦£������¨« ¡��¢£�¯ ¤��° �¢¢� ��£� ¢���®¨« ¤��¬��¨« ¤���¨« �¬ ¤� ¬��® ��¨©

³��¨� ��£�´ ��� ¢��¯ §�¡�¬� ���­�¬£�¯© µ¢���� ¯£¶� �� ¬ ¡£¬�� ¬��¦�£��© ·¬� �� ��� �´£¥ ��� ¸ ���£���© ·ry to
be as honest as possible.

Question 2.2

²��� � ��° �¢¢� ���¬�¦�£¶� ��¬��¯�¬ �¦¦£®����¢¢� �� ¦��� ��« ª ���£¢� §�¦��� �¬� ��®©

Strongly Agree

Agree

Disagree

Strongly Disagree
¹ ���£�� º©»

ª¡ ª �� ��¶£�¯ ��° £� � ��¦¢ ®�®« � �®��¬ ¥¢�¦� ��® ª ��£�´ ���� ������� £� ���¬§�« ª �� ��� ¢£´�¢� �� ¯�� ¶�

aroused. 

Strongly Agree

Agree

Disagree

Strongly Disagree
¹ ���£�� º©¼

²��� ª ��¢´ �� ������� �� ��� ��¢�¥���� ­�� ��� � ��°� ¶�£¦�« ª §�¦��� ��° �¢¢� �¬� ��®©

Strongly Agree

Agree

Disagree

Strongly Disagree
¹ ���£�� º©½

I cannot get aroused unless I focus exclusively on sexual stimulation. 

Strongly Agree

Agree

Disagree

Strongly Disagree
Question 2.6

 If I am masturbating on my own and I realize that someone is likely to come into ��� ¬��� �� ��� �����

will lose my sexual arousal.

Strongly Agree

Agree

Disagree
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Strongly Disagree

Question 2.7

¾¿ ¾ ÀÁÂÃÄÅÁ ÆÇÁÀÁ ÄÈ Â ÀÄÈÉ Ê¿ ËÂÆËÇÄÌÍ Â ÈÁÎÏÂÃÃÐ ÆÀÂÌÈÑÄÆÆÁÒ ÒÄÈÁÂÈÁÓ ¾ ÂÑ ÏÌÃÄÉÁÃÐ ÆÊ ÈÆÂÐ ÈÁÎÏÂÃÃÐ ÂÀÊÏÈÁÒÔ

Strongly Agree

Agree

Disagree

Strongly Disagree
Question 2.8

¾¿ ¾ ËÂÌ ÕÁ ÈÁÁÌ ÕÐ ÊÆÇÁÀÈ ÖÇÄÃÁ ÇÂ×ÄÌÍ ÈÁÎÓ ¾ ÂÑ ÏÌÃÄÉÁÃÐ ÆÊ ÈÆÂÐ ÈÁÎÏÂÃÃÐ ÂÀÊÏÈÁÒÔ

Strongly Agree

Agree

Disagree

Strongly Disagree
Question 2.9

ØÇÁÌ ¾ ÆÇÄÌÉ Ê¿ Â ×ÁÀÐ ÂÆÆÀÂËÆÄ×Á ÙÁÀÈÊÌÓ ¾ ÁÂÈÄÃÐ ÕÁËÊÑÁ ÈÁÎÏÂÃÃÐ ÂÀÊÏÈÁÒÔ

Strongly Agree

Agree

Disagree

Strongly Disagree
Question 2.10

ÚÌËÁ ¾ ÂÑ ÈÁÎÏÂÃÃÐ ÂÀÊÏÈÁÒÓ ¾ ÖÂÌÆ ÆÊ ÈÆÂÀÆ ÄÌÆÁÀËÊÏÀÈÁ ÀÄÍÇÆ ÂÖÂÐ ÕÁ¿ÊÀÁ ¾ ÃÊÈÁ ÑÐ ÈÁÎÏÂÃ ÂÀÊÏÈÂÃÔ

Strongly Agree

Agree

Disagree

Strongly Disagree
Question 2.11

ØÇÁÌ ¾ ÈÆÂÀÆ ¿ÂÌÆÂÈÄÅÄÌÍ ÂÕÊÏÆ ÈÁÎÓ ¾ ÛÏÄËÉÃÐ ÕÁËÊÑÁ ÈÁÎÏÂÃÃÐ ÂÀÊÏÈÁÒÔ

Strongly Agree

Agree

Disagree

Strongly Disagree
Question 2.12

ØÇÁÌ ¾ ÈÁÁ ÊÆÇÁÀÈ ÁÌÍÂÍÁÒ ÄÌ ÈÁÎÏÂÃ ÂËÆÄ×ÄÆÄÁÈÓ ¾ ¿ÁÁÃ ÃÄÉÁ ÇÂ×ÄÌÍ ÈÁÎ ÑÐÈÁÃ¿Ô

Strongly Agree
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Agree

Disagree

Strongly Disagree

Question 2.13

When I have a distracting thought, I easily lose my arousal.

Strongly Agree

Agree

Disagree

Strongly Disagree

Question 2.14

If I am distracted by hearing music, television, or a conversation, I am unlikely to stay aroused. 

Strongly Agree

Agree

Disagree

Strongly Disagree

Question 2.15

When an attractive person flirts with me, I easily become sexually aroused.

Strongly Agree

Agree

Disagree

Strongly Disagree

Question 2.16

ÜÝÞ ßàááàâãäå æç èéÞêëãàäê âãáá ìÞ íäêâÞîÞï éêãäå ëÝÞ ßàááàâãäå ð ñÝàãñÞêò

1. Not at all Like Me

2. Slightly Like Me

óô õíãäáö ÷ãøÞ õÞ

ðô ùery Much Like Me

Question 2.17

ú áãøÞ âãáï ûéäãäÝãìãëÞïü êÞýéíá ÞäñàéäëÞîêô

Not at all Like Me

Slightly Like Me

Mainly Like Me

ùery Much Like Me
Question 2.18
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The physical sensations are the most important thing about having sex.

Not at all Like Me

Slightly Like Me

Mainly Like Me

Very Much Like Me
Question 2.19

þÿ M����� �������M ��	
�
�ÿ ����
 ���� � �� � ���M
 ��
����

Not at all Like Me

Slightly Like Me

Mainly Like Me

Very Much Like Me
Question 2.20

When it comes to sex, physical attraction is more important to me than how well I know the person.

Not at all Like Me

Slightly Like Me

Mainly Like Me

Very Much Like Me
Question 2.21

I enjoy the company of sensual people.

Not at all Like Me

Slightly Like Me

Mainly Like Me

Very Much Like Me
Question 2.22

� ��I	ÿ �������� �� rated” videos.

Not at all Like Me

Slightly Like Me

Mainly Like Me

Very Much Like Me
Q��M��	� ����

I am interested in trying out new sexual experiences.

Not at all Like Me

Slightly Like Me

Mainly Like Me
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Very Much Like Me
������� !"!#

I feel like exploring my sexuality.

Not at all Like Me

Slightly Like Me

Mainly Like Me

Very Much Like Me
������� !"!$

I like to have new and exciting sexual experiences and sensations.

Not at all Like Me

Slightly Like Me

Mainly Like Me

Very Much Like Me
Question 2.26

I enjoy the sensations of intercourse without a condom.

Not at all Like Me

Slightly Like Me

Mainly Like Me

Very Much Like Me

Section %& 'B(

������� )"*

+ ,� -� ��� . /� 0�1 � 2��� 13 4.5� �5 .�6� 1� �� 0� ��

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
������� )"!

+7 . 4.5� �5 .�6�0 1� �� ��� . /� 0�18 + ,��20 �9� 6 �9.� 9� 0�0 -� �5��� 1�"

Strongly disagree

Disagree

Neither agree nor disagree

Agree
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Strongly agree

Question 3.3

If a partner asked me to use a condom, he would think I was accusing him of cheating.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Question 3.4

If I asked a sex partner to use a condom, he might think I was cheating.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Question 3.5

I get turned off when my partner suggests that we use a condom.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Question 3.6

Condoms rub and make you feel sore.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Question 3.7

C:;<:=> <:;?@ ADDE F::<G

Strongly disagree

Disagree

Neither agree nor disagree

Agree
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Strongly agree

Question 3.8

Condoms feel unnatural.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Question 3.9

Condoms reduce the intensity of my orgasm.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Question 3.10

HJKLJNO LJKPR STR UTWXRY

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
Z[\ORTJK ]Y^1

Condoms spoil the mood.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
Z[\ORTJK ]Y^_

I would get angry if my partner asked that we use a condom.

Strongly disagree

Disagree

Neither agree nor disagree

Agree
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Strongly agree

Question 3.13

I feel closer to my partner without a condom.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Question 3.14

It is insulting to me when my partner asks if we can use a condom.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Section `a bntervention

Question 4.1

This section concerns a population of 6 people (A, B, C, D, E, F) .

Before any sexual encounters between them, there is only ONE cdef ghijkl mnlohpqhr st cdeuv wxnj ghijkl
is randomly assigned at the beginning of each simulation scenario.

Yky lhhr qk onlr kyq zxk pky{r sh qxnj ghijkl| st h}~�nlnl� qxh qzk o{ynr h}x~l�hj mjh}y~{ hlpkylqhiju
jxkzl ~q qn�h w� ~lr w�v

Please note that the infected people at the end of the simulation, are more than one and are shown at the
bottom of each scenario.

�yhjqnkl �v�

 

�phl~ink �� wxh ok{{kznl� q~s{h jxkzj qxh hlpkylqhij nl qxh gkgy{~qnklv wxh onijq gx~jh mw�u onlrj � x~�nl�
pklrk�{hjj jh} znqx �| � znqx � ~lr � znqx �v wxh jhpklr gx~jh mw�u onlrj � x~�nl� pklrk�{hjj jh} znqx
�| � znqx � ~lr � znqx �v

     w1  w2

�� � �
�� � �
�� � �

People with infections at the end of the encounters:
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A

C

D

F
 

��� ��� ��� ��������� ������� ��� � ¡���¢�£ �� ��¤�£ ¥¦ ��� ¥§¨©

ª

C

D
Question 4.2b

Correct.

«¬�£���� ­®¯

°¡������ §± ¥�� �����²��¢ ����� £��²£ ��� ��¡�¬����£ �� ��� ³�³¬������® ¥�� ���£� ³��£� �¥¦¨ ����£ ´ ��
condomless sex with E, µ with ¶ and C with D. ¥�� second phase �¥§¨ finds A having condomless sex with
·¸ µ ²��� ¹ ��� º ²��� ¶. 

       ¥¦ ¥2

A:    E     D
µ± ¶ ¹
º± · ¶

 

Infections at the end of the encounters:

A

C

D
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F

»¼½ ¼¾¿ ÀÁÂ ÃÄÃÅÃ¾ÆÆÇ ÈÉÊË½ÌÊ Å¼Ê ÊÍÎ¼¾ÄÏÊÐ ¾Å ÅÃÑÊÐ ÒÓ ¾Ä¿ ÒÔÕÖ

A

C

×

Question ØÙÚÉ

Correct.

Question 4.4

ÛÎÊÄ¾ÌÃ½ ÚÜ Ò¼Ê Ë½ÆÆ½ÝÃÄÏ Å¾ÉÆÊ Ð¼½ÝÐ Å¼Ê ÊÄÎ½ÞÄÅÊÌÐ ÃÄ Å¼Ê ß½ßÞÆ¾ÅÃ½ÄÙ Ò¼Ê ËÃÌÐÅ ß¼¾ÐÊ ÈÒÓÕ ËÃÄ¿Ð à ¼¾áÃÄÏ
Î½Ä¿½ÑÆÊÐÐ ÐÊÍ ÝÃÅ¼ âã ä ÝÃÅ¼ å ¾Ä¿ × ÝÃÅ¼ æÙ Ò¼Ê ÐÊÎ½Ä¿ ß¼¾ÐÊ ÈÒÔÕ ËÃÄ¿Ð à ¼¾áÃÄÏ Î½Ä¿½ÑÆÊÐÐ ÐÊÍ ÝÃÅ¼
åã ä ÝÃÅ¼ æ ¾Ä¿ × ÝÃÅ¼ âÙ

ÒÓ Ò2

àÜ â å
E:   A    C
×Ü C â

Infections after encounters:

A
C
D
E

»¼½ ¼¾¿ ÀÁÂ ÃÄÃÅÃ¾ÆÆÇ ÈÉÊË½ÌÊ Å¼Ê ÊÍÎ¼¾ÄÏÊÐ ¾Å ÅÃÑÊÐ ÒÓ ¾Ä¿ ÒÔÕÖ
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C

D

E

Question 4.4b

Correct.

Question 4.5

çèéêëìíî ïð ñòé óîôôîõíêö ÷ëøôé ùòîõù ÷òé éêèîúê÷éìù íê ÷òé ûîûúôë÷íîêü ñòé óíìù÷ ûòëùé ýñþÿ óíêSù � òë
condomless sex with A, E with B and F with C. The second phase (T2) finds D having condomless sex with

C, E with A and F with B. 

     T1  T2

D:   A   C
E:   B   A
F:   C   B

Infections afer encounters

A

C

D

E

 

Wòî òëS ��� íêí÷íëôô� ýøéóîìé ÷òé é�èòëêöéù ë÷ ÷í�éù ñþ ëêS ñ�ÿ�
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C

D

E

Question  	
�

Correct

Question 4.6

Scenario 5: The following table shows the encounters in the population. The first phase (T1) finds D having

condomless sex with A, E with B and F with C. The second phase (T2) finds D having condomless sex with

C, E with A and F with B. 

     T1   T2

D:   A   C
E:   B   A
F:   C   B 

Infections after encounters:

B

C

D

F

 

�
� 
�� ��� ��������� ������� �
� ���
����! �� ��"�! #$ ��� #%&'
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B

D

F

Question ()*+

Correct

Question 4.7

How thought provoking was the quiz above?

1 means not thought p,-.-/0123 4 56718 .6,9 :;-<2;: provoking.

Section => ?B@  after  intervention
Q<68:0-1 4)A

I C-1D: <86 7 E-1F-5 <1G688 59 p7,:16, 78/8 56 :- F- 8-

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

1 2 3 4 5
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Question 5.2

HJ K LKMNOPM KRTPU VP NX YRP K ZXOUXV[ H \XY]U N^_OT N^KN ^P U_UO`N NMYRN VPa

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
bYPRN_XO cad

If a partner asked me to use a condom, he would think I was accusing him of cheating.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
bYPRN_XO cae

If I asked a sex partner to use a condom, he might think I was cheating.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
bYPRN_XO cac

I get turned off when my partner suggests that we use a condom.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
bYPRN_XO caf

Condoms rub and make you feel sore.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
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Question 5.7

ghijhkl jhimn oqqr shhjt

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
uvqlnwhi xty

Condoms feel unnatural.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
uvqlnwhi xtz

Condoms reduce the intensity of my orgasm.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
uvqlnwhi xt{|

ghijhkl jhimn own }ws~nt

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
uvqlnwhi xt{1

Condoms spoil the mood.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree
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Question 5.12

I would get angry if my partner asked that we use a condom.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Question 5.13

I feel closer to my partner without a condom.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Question 5.14

It is insulting to me when my partner asks if we can use a condom.

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

 

 

Debr iefing Statement (Version no 1, �����������

Investigating the use of simulation for  sex education

��� ��� �� ���� �������� ��� �� ������� ���� �� ����� �� ����������� ��� ��� �� �������� ����������� ��� ������
health issues. Your data will help our understanding on the topic and it will motivate further research.

��� ����� �� ���� �� ��� �������� ��� ��� ������� ���� ���� ���� �� ��� ��� ������� ��� ������� �� ��� �����
may be published in a scientific journal or presented at scientific conferences, or used for education
purposes.

 

���� �����  ��� ������� �� ���� ����� ���� ��� ������� ���� ���� �� ��� ����� ����������� ����������������

If taking part in this study raised any concerns regarding your personal circumstances you can

 find more information on NHS choices website
http://www.nhs.uk/Livewell/Sexualhealthtopics/Pages/Sexual health hub.aspx
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(20).eps (20).eps

find your local GUM clinic http://www.nhs.uk/chq/Pages/972.aspx?CategoryID=68
or contact your GP for further advice. 

If you have any questions or concerns, please feel free to contact me at ¡¢£¤¥£¦§¨©¨¤ª¡«ª¬­.

 

®¯¡¤­ °¨¬ ±¢²° ³¬«¯ ´¨² °¨¬² µ¡²©¶«¶µ¡©¶¨¤ ¶¤ ©¯¶§ ²¢§¢¡²«¯ª

 

Anastasia  Eleftheriou

 

If you have questions about your rights as a participant in this research, or if you feel that you have been
µ·¡«¢¸ ¡© ²¶§­¹ °¨¬ ³¡° «¨¤©¡«© ©¯¢ º¢§¢¡²«¯ »¨±¢²¤¡¤«¢ ¼´´¶«¢ ¡© ©¯¢ ½¤¶±¢²§¶©° ¨´ ¾¨¬©¯¡³µ©¨¤ ¿£ÀÁ
ÂÃÂ¿ÂÁ¹ rÄ¨¶¤´¨¦§¨©¨¤ª¡«ª¬­
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ABSãäACã
åbæectives: çudèements of attractiveness havebeen

shown to influencethecharacter of social interactions.

éhepresent studysouèht to better understand the

relationship between perceived attractiveness, perceived

sexual health status and condomuseintentions in a

heterosexual malepopulation.

Settinê: éhestudyemployedanelectronicquestionnaire

tocollectall data, durinèfaceëtoëfacesessions.

Participants:51heterosexual,ìnèlishëspeakinèmen

aèedbetween18andíîyears.

åutcomemeasures:ïenwereaskedtoratethe

attractivenessof20womenonthebasisof facial

photoèraphs, toestimatethelikelihoodthateachwoman

hadasexuallytransmittedinfectionðSéñòandtoindicate

theirwillinènesstohavesexwithorwithoutacondom

witheachwoman.

äesults:éhemoreattractiveawomanwas óudèedtobe

onaveraèe, themorelikelyparticipantswouldbewillinè
tohavesexwithher ðpô0.0001òandtheless likelythey

weretointendtouseacondomdurinèsexðpô0.0001ò.
ïultivariateanalysis revealedthathièhercondomuse

intentionstowardsaparticularwomanwereassociated

withlower ratinèsofherattractiveness ðpô0.0005ò,
hièher ratinèsofherSéñ likelihoodðpô0.0001ò, the

participantbeinè inanexclusiverelationshipðp=0.002ò,
havinèalesssatisfactorysexlifeðp=0.015ò, loweraèe
ðp=0.001ò, hièhernumberof sexual partners ðp=0.001ò,
hièheraèeatfirst intercourseðp=0.002ò, hièher ratesof

condomlesssexinthelast12months ðpô0.04õò and

lowerconfidenceintheirabilitytoassess whetherornot

awomanhadanSéñ ðp=0.001ò.éhemoreattractivea

participant óudèedhimself tobe, themorehebelieved

thatothermenlikehimwouldenèaèeincondomless sex

ðp=0.001òandtheless likelyhewastointendtousea

condomhimself ðp=0.02ò.
Conclusions:ïaleperceptionsofattractiveness

influencetheircondomuseintentionsö suchriskbiases

couldprofitablybediscusseddurinèsexeducation

sessionsandincondomusepromotioninterventions.

÷øãäåùúCã÷åø
ãhe impression that a personûs appearance
makes stronêly inüuences their interý
actionswithin their social environment. Facial

attractiveness, in particular, has been the
subæect of extensive research in the human
behavioural sciences as it dramatically inüuý
ences social experience,1 includinê decisions
about sexual behaviour.2þ4

äecent evidence by øÿdelec and Beaver5

supported the hypothesis that there is an
association between perceived physical
attractiveness and health. Speci�cally, their

�ndinês, which were consistent across men
and women, showed that the more attractive
a person was rated by participants, the less
likely they were to be diaênosed with a
neuropsycholoêical disorder or a chronic
disease. Althouêh some chronic diseases can
affect an individualûs attractiveness directly
(eê, by affectinê the skin), other conditions,
such as the maæority of sexually transmitted
infections (Sã÷s), miêht not necessarily be
expected to impact on a personûs attractiveý
ness directly. ùespite this, it has been shown
that people feel that they are able to æudêe
the presence or absence of an Sã÷/ H÷V on
the basisof visual appearance alone.6

Lennon and Kÿnny7 reported that
womenûs physical attractiveness ratinês of
men are a stronê positive predictor of the
womenûswillinênessto have unprotected sex,
even when women believed that attractive
men were more likely to have an Sã÷.
Women in this study indicated that they

Strenêths and limitations of this study

� First study to explore the relationship between

perceived attractiveness and condom use intenë
tions in heterosexual men.

� Findinès extend the literatureby investièatinè the

association between own perceived attractiveë
ness, sexand condomuseintentions.

� Small and relativelyhomoèenous sample.

� Reported condomuseintentions mayor maynot

reflect actual condomusebehaviour.

� Findinès informinterventions for public health.

Íleftheriou A, et al. BÐÑ Òpen 201ÓÔÓ:e01088Õ. doi:10.11ÕÓ/bmÖopen×2015×01088Õ 1
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preferred their partnersto be attractive even though this
might put their sexual health at risk. Asan alternative to
simple ratings of attractiveness and willingness to have
sex, Rupp et al8 used fM�I to measure the brain activity
of 12 single heterosexual women, none of whom were
using any hormonal contraception, while they viewed
photographs of male faces. These stimuli were paired
with information regarding the potential health risk
posed by each man as a sexual partner, in the form of
his number of sexual partners and his frequency of
condom use. Participants showed a sexual preference
for low-risk men rather than high-risk men. �owever, in
a similar study from the same research group,9 the same
12 female participants judged men with masculinised
faces to be riskier and more attractive than those with
feminised faces.

Fishbein et al10 and �enderson et al11 focused on the
association between romantic attraction and health risks
byaskingmale and female participants to rate attributes
that areoften used to describe romantic partners, such as
�physical build� or �emotionality�, on their importance for
partner selection. These studiesreported that themore a
participant wasattracted to a person with �risky� features,
the less likely they were to consider that the person pre-
sented a health risk. Also, high sensation seekers rated
potential partners as more attractive and less risky than
lowsensation seekersdid. �owever, these studiesdid not
address the effect of the participants� own perceived
attractiveness on their judgements of risk and attraction
and did not consider how these judgements related to
condomuse intentionsin thecontext of casual sex.

Although there is consistent evidence of links between
attractiveness and sexual behaviour, the mechanisms
underlying these relationships have not been elucidated.
Another unexplored issue is whether the relationships
between attractiveness and sexual behaviour differ by
gender.

The current study focused on howthe perceived facial
attractiveness of women by heterosexual men affected
their willingness to have condomless sex and percep-
tions of STI risk. A similar work byDijkstra et al12 found
that 72 male undergraduates asked to rate pictures of
women and consider a brief description of their person-
ality were more motivated to have sex with a physically
attractive woman, even though theybelieved that she was
more likely to have an STI. �owever, condom use inten-
tions were not evaluated. Agocha and Cooper13 did
addressthis issue directly, �nding that physical attractive-
nesswasnot a direct predictor of condom use intentions
in a sample of psychology undergraduates. �owever,
path analysis revealed that the total indirect effects of
physical attractiveness on intentions to use condoms
were �ve to six times larger than those for sexual health
information about the target. More recent work by

Epstein et al,14 which involved an internet study display-
ing a picture and a biography for a randomly assigned
target, also supported the hypothesis that a potential
partner�s physical attractiveness has an impact on

intentions to have sex in men and women. �owever, no
signi�cant direct effects of physical attractiveness on
intentions to have condomless sex or on perceived STI
risk were found.

Although the above studiesgive some insights into the
relationships between facial attractiveness, perceived risk
and condom use intentions, their �ndings were not
entirely consistent; in many cases, only one or two pic-
tures of the opposite sex were rated by participants, and
not all of the studies considered the context of demo-
graphic variables and sexual history. The current study
extends research in this area by eliciting men�s condom
use intentions towards 20 women, and by evaluating
these not only with respect to the perceived attractive-
ness of the women, but also the participants� percep-
tions of their own attractiveness, their sexual history,
including their typical condom use behaviour, and their
perceptionsof other men�scondom use intentions.

It isimportant to consider participant�sself-rated attract-
iveness when analysing condom use intentions, since
self-perceived attractiveness may in�uence sexual prefer-
ences,15 perceived STI risk12 and also matingdecisions, as
individualstend to choose partnerswho physically resem-
ble them or appear to have similar facial features.1�

Moreover, elicitingparticipants� judgementsregarding the
condom use intentionsof other men like themselvesmay
address possible demand characteristics of the study situ-
ation, which can encourage participants to provide a
�correct� responseto questionsdirectlytargeting their own
sexual behaviour.17 18 Finally, in order to consider thepos-
sible in�uenceof demographicsand sexual experienceon
condom use intentions, the possible effects of participant
age, satisfaction with their sex lives, their number of sexual
partners and the age of their �rst sexual intercourse
should be explored. All of the aforementioned variables
wereaddressed in thecurrent study.

The primarypurpose of the current studywasbetter to
understand the relationship between perceived attractive-
nessand condomuse intentionsin heterosexual men and
to gain insights into the relationship between perceived
attractiveness, demographics, sexual historyand perceived
sexual health status.Theresearch questionswere: �1� does
the perceived attractiveness of a potential sexual partner
affect sex and/ or condomuse intentions?�2� doesaparti-
cipant�sown perceived attractivenessaffect their sex and/
or condom use intentions? �	� does heterogeneity in the
association between perceived sexual health statusand per-
ceived attractivenessin�uencecondomuseintentions?�4�
Do demographic or sexual experience variables predict
condomuseintentions?

MET�ODS
Participants
Data were collected at the University of Southampton
between JanuaryandM
y2015.M�n in Southampton and
surrounding areas were recruited via social media
�Facebook and Twitter�, posters at the University and on
community advertisement boards, and advertisements on

2 �leftheriou A, et al. B
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the �niversity�s online participant recruitment site
�eFolio�. Potential participants were informed that data
would becollected usin�questionnairesin order to investi�
�ate the in�uence of attractivenesson sexual attitudesand
intentions and they were screened for eli�ibility via email.

�nclusion criteria were: 18���years of a�e�  n�lish�
speakin� and heterosexual man. Fifty�one men were
screened and all met the inclusion criteria. All of them
a�reed to participate in aface�to�facesession in auniversity
location and provided electronic informed consent.

!easures

"he studyemployed an electronic questionnaire to collect
all participants� data. A draft questionnaire was initially
trialled on #ve pilot study participants and was then
re#ned on the basis of their feedback durin� individual
think aloud sessions, in which they explained what they
could and could not understand and also how participa�
tion made them feel. "he #nal questionnaire comprised
three sections: �1� participants� demo�raphic information
and $ud�ementof their own attractiveness, �2� information
re�ardin� the participant�sown sex life, �%� 5 $ud�ements
on each of 20 women on the basis of a sin�le full frontal
facial photo�raph. "he order of the 100 test items in the
third section wasfullyrandomised for each participant.
�n the rest of the paper, we use a series of sin�le�letter

labelsto identifykeyvariablesassociated with six cate�or�
ies of questionnaire items introduced in parentheses on
their #rst mention below.

&emo�raphics and own attractiveness
Participants were asked about their a�e, ethnicity and
occupation, and then asked to rate their own attractive�
ness �'� on a scale from 0 to 100, with 0 indicatin�
*veryunattractive� and 100 indicatin� *veryattractive�.

Sexualityvariables
Participants� satisfaction with their sex life was assessed
by the followin� item, �"hinkin� about your sex life in
the last year, how much do you a�ree or disa�ree with
the followin� statement: *� feel satis#ed with my sex
life��. +esponse options ran�ed from *1� �stron�lya�ree�
to *5� �stron�lydisa�ree�.

Participants also indicated whether theywere attracted
to men, women, either or both, their relationship status
and how many lifetime sexual intercourse partners they
had had. "hree further yes/ no questions were asked:

�As far as you know, have you ever had an S"�?�, �As far
asyou know, do you currently have an S"�?� and �As far
as you know, are you aller�ic or sensitive to latex, non�
latex condom and/ or lubricants?� Finally, participants
were asked: �,hich one of the followin� percenta�es
describes better the proportion of occasions of inter�
course you have not used a condom in your lifetime?�,

�,hich one of the followin� percenta�es describes
better the proportion of occasions of intercourse you
have not used a condom in the past twelve months?�
and �.oweasy would it be for you to identify whether a

woman has an S"�, without askin�?� Answers ran�ed
from 0/ to 100/, in six intervals with boundaries at
10/, %0/, 50/, 70/, �0/ and 100/.

+atin�s of facial photo�raphs
Participants were asked to provide 5 ratin�s for each of
20 women on the basis of a sin�le black and white
photo�raph of the woman�s face taken from the

 xtended Cohn�01nade �C02� database:14 �Please rate
the attractiveness of the followin� woman� �A�� ��f you
were sin�le, how likely would you be to have sex with
this woman should the opportunity arise?� �S�� ��f you
were sin�le and you were to have sex with this woman,
howlikely is it that you would use a condom?� �C�� �'ut
of 100 men like you, how many would have condomless
sex with this woman should the opportunity arise?� �!�
and �.ow likely is this woman to have an S"�?� ���.
Participants indicated their answer to each question by
movin� a slider between 0 and 100. "hese 100 items
were presented in fully randomised order, that is, the 5
questions re�ardin� a particular woman were not pre�
sented to�ether or in a particular order and, similarly,
the 20 questions re�ardin� a particular ratin� �e�,
attractiveness� were not presented to�ether or in a par�
ticular order. Prior to commencin� the task, a simultan�
eous presentation of all 20 faces was shown to enable
the participantsto anchor their $ud�ements.

Stimuli selection and procedures

"he  xtended Cohn�01nade �C02� database14 includes
facial ima�e data from 210 men and women a�ed 18�
50years. "he dataset includes81/ uro�American, 1%/
Afro�American and �/ *other� participants. For this
study, 20 female faces with neutral expression were
chosen at randomand weredisplayed in black and white.

Procedure
After providin� electronic informed consent, each par�
ticipant completed the self�administered electronic ques�
tionnaire on a university computer �takin� between 25
and %0min�. A researcher was present durin� the
session in case the participant needed clari#cation of
anyquestions, but theywere not able to see participants�
responses.  ach participant received £4 �5��S7� at the
end of the session. "he  thics Committee of the

�niversity of Southampton approved the protocol
� +G' ref: 1%�07�.

&ata analysis

"o identify factors in�uencin� condom use and interac�
tions amon� them, a series of bivariate associations
�Pearson�s correlation coef#cientsi� were calculated, fol�
lowed by a multivariate test of associations �a repeated�
measures linear mixed model�.

iSpearman8s : was also calculated and provided similar values unless
explicitlynoted.
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RESNPQS
SemoXraphics
FiftyYone heterosexual men, mean aXe 2Z.41years
[SS=7.\1, minimum=1\, maximum=Z1], completed the
session. Qwenty participants were white British, 17 were
white ^other_ [eX, `talian] and the remaininX were idenY
tiaed as `ndian, Chinese, any other Asian backXround,
Caribbean, bispanic and other mixed backXround.

Sexual experience variables
`n response to the statement: c̀ feel satisaed with mysex
lifed, 5 [\.8e] participants aXreed stronXly, 25 [4\e]
aXreed, 10 [1\.Ze] neither aXreed nor disaXreed, 8
[15.Ze] disaXreed, 2 [4e] disaXreed stronXly and 1

[2e] preferred not to say. All of the participants
reported that they were exclusively attracted to women
except one who reported that he was attracted to men
and women. QwentyYthree [45.1e] participants were
sinXle, 21 [41.2e] were in an exclusive relationship, 4
[7.8e] were in an open relationship and f [5.\e] were
married. hine reported havinX an SQ` at the time of
the session, and 5 [\.8e] participants reported havinX
an SQ` in the past. Qhe averaXe number of lifetime

sexual partners was \.Z5 [SS=10.\5, minimum=0,
maximum=Z0] and the mean aXe at arst sexual interY
course was 18.fyears [SS=f.4, minimum=14,
maximum=f0]. hine of the participants reported sufferY
inX from an allerXy to latex, nonYlatex condoms and/ or
lubricants. keported rates of condomless sexual interY
course are presented in table 1.

Participants_ ratinXs
`n analysinX participants_ ratinXs, we distinXuished
between considerinX the data associated with each of
the women beinX rated, aXXreXatinX over the particiY
pants_ ratinXs and considerinX the data associated with
each participant, aXXreXatinX over the women that he
rated. For example, were some women ludXed to be
more attractive than others on averaXe, considerinX the
participants as a Xroup? Qhis set of values will be
denoted asAw [see table 2 for ratinXs]. Alternatively, did
some participantsand the set of 20 women in the study
more attractive than other participants did, considerinX
the women as a Xroup? Qhis set of values will be
denoted asAp.

mable 1 mhe percentane of sexual intercourse episodes in which condoms were not used reported by 47 participants oie,

excludinn four participants who had never had sexual intercoursep durinn their lifetime and durinn the last 12 months

q Condomless sex r10q rs0q r50q r70q rt0q u100q

vifetime 14 w 7 11 5 4

Past 12 months 20 2 w 4 4 11

mable 2 mhe mean participant ratinns for each female photonraph oscale 0x100p

yoman

Attractiveness

oAwp

Condom use

intentions oCwp

Sexually transmitted

infection likelihood ozwp

{ther men: sex

without a condom

o|wp

yillinnness to

have sex oSwp

1 s0.5 87.s 44.t 27.2 s1.t
2 18.7 8t.0 s2.2 1t.8 1w.5

s s8.s 8w.7 sw.t 27.8 ss.1

4 40.7 8s.4 2w.1 2t.t 42.s
5 40.t 85.2 ss.s s1.s 41.2

w 4w.s 85.t 28.5 s4.4 45.w

7 wt.5 82.1 s5.7 4w.4 71.s

8 wt.1 78.0 24.8 4w.0 ww.2

t 45.7 84.t s1.8 s4.w 4w.0

10 5s.8 77.s 27.2 s4.w 54.4

11 55.5 81.s 24.8 st.1 58.5

12 52.7 82.t s7.4 s4.s 5w.0

1s 47.4 87.2 s2.7 s1.8 45.4

14 45.2 8s.7 27.2 ss.1 4w.4

15 40.t 8w.2 2t.7 s0.t st.t

1w s5.7 8t.5 s7.0 2t.1 s2.1

17 s0.5 85.s s0.w 2w.s 2t.s

18 47.w 8s.t ss.8 s0.7 4t.5

1t 4w.5 8s.0 ss.8 ss.5 42.7

20 5w.2 81.7 28.1 s7.4 58.2
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Associations between participants� ratings of the20 women
First, we constructed average ratings for each woman
and considered relationships among these. The more
attractive a woman was judged to be on average, Aw, the
more likely participants would be willing to have sex
with her, Sw (r=0.985, df=18, p<0.0001). Furthermore,
the more attractive a woman was judged to be, Aw, the
less likely men were to intend to use a condom during
sex, Cw (r=�0.785, df=18, p<0.0001). Consequently,
average condom use intentions, Cw, tended to be lower
for women that participants were, on average, more
willing to have sex with, Sw (r=�0.795, df=18, p<0.0001).
On average, participants judged that more men like

themselves would have sex without a condom, Mw, to a
greater extent with women that the participants judged,
on average, to be more attractive, Aw (r=0.970, df=18,
p<0.0001), and with whom the participants were, on
average, more willing to have sex, Sw (r=0.952, df=18,
p<0.0001). Consequently, where the average judgement
of the number of men willing to have condomless sex
with a woman, Mw, was high, participants’ average
condom use intentions towards the woman, Cw, were
lower (r=�0.730, df=18, p<0.0001).

Although the average perceived STI likelihood for a
woman, Iw, was positively correlated with average
condom use intentions towards her, Cw (r=0.553, df=18,
p<0.05), it had no signi�cant association with her
averageperceived attractiveness, Aw, or with participants’
averagewillingnessto have sex with her, Sw. These bivari-
ate associationsare summarised in table 3.

Overall ratings of women
Next, for each participant, we averaged over their ratings
of the 20 women and considered relationships among
these ‘overall’ ratings. Participants who tended, overall,
to rate the 20 women as more attractive, Ap, tended to
be more willing to have sex, overall, Sp (r=0.855, df=49,
p<0.0001). Participants who judged that men like them-
selvesweremorewilling, overall, to have condomless sex
with the 20 women, Mp, also tended to believe that,
overall, the 20women had a higher likelihood of having
an STI, Ip (r=0.544, df=49, p<0.001) and themselveshad
higher overall condom use intentions, Cp (r=0.313,
df=49, p<0.05). However, overall judgement of STI likeli-
hood was not related to overall condom use intentions.
These relationshipsare summarised in table 4.

Table 3 Bivariate associations betweenmean ratings for 20 women (df=18) of their attractiveness, Aw, condomuse

intentions towards them, Cw, their sexually transmitted infection likelihood, Iw, the extent to whichmen like the participants

would be willing to engage in condomless sexwith them, Mw and the willingness of the participants to have sexwith them, Sw

�/r

Attractiveness

(Aw)

Condomuse

intentions (Cw)

Sexually transmitted

infection likelihood

(Iw)

Other men:

sex without a

condom (Mw)

Willingness to

have sex (Sw)

Attractiveness (Aw) – �0.785*** �0.358 0.970*** 0.985***

Condomuse intentions

(Cw)

�0.818*** – 0.553* �0.730*** �0.795***

Sexually transmitted

infection likelihood (Iw)

�0.299 0.517* – �0.348 �0.353

Othermen: sexwithout

a condom(Mw)

0.910*** �0.779*** �0.395 – 0.952***

Willingness to have sex

(Sw)

0.963*** �0.844*** �0.362 0.917*** –

Pearson’s r values are shown in the upper right half of the table, Spearman’s � in the lower left: *p<0.05, **p<0.01, ***p<0.001, grey cells=NS.

Table 4 Bivariate associations (Pearson’s r) between 51 (df=49) participants’ overall ratings

�/r

Attractiveness

(AP)

Condomuse

intentions (CP)

Sexually transmitted

infection likelihood

(IP)

Other men:

sex without a

condom (MP)

Willingness to

have sex (SP)

Attractiveness (AP) – �0.126 0.094 0.067 0.855***

Condomuse intentions

(CP)

�0.018 – �0.041 �0.313* �0.14

Sexually transmitted

infection likelihood (IP)

0.068 �0.003 – �0.544*** 0.154

Othermen: sexwithout

a condom(MP)

0.009 �0.300 0.494** – 0.102

Willingness to have sex

(SP)

0.837*** �0.089 0.178 0.057 –

Significance levels are indicated: *p<0.05, **p<0.01, ***p<0.001, grey cells=NS.
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Influenceof perceived own attractiveness and ability to
detect STIs
The more attractive a participant judged himself to be,
Op, the more he believed that, overall, other men like
him would not use a condom during sex, Mp (r=0.491,
df=40, p=0.001) and the less likely he was, overall, to
intend to use a condom himself, Cp (r=−0.355, df=40,
p=0.02).
Participants’ confidence in their ability to detect

whether a potential sexual partner had an STI without
asking was significantly negatively correlated with their
overall tendency to rate women as more attractive, Ap

(r=−0.295, df=49, p=0.036), and more likely to have an
STI, Ip (r=0.323, df=49, p=0.02), and was also associated
with overall lower condom use intentions in themselves,
Cp (r=−0.403, df=49, p=0.003), and men like themselves,
Mp (r=0.292, df=49, p=0.038). Participants who were
more confident in their ability to detect STIs without
asking also tended to rate themselves asmore attractive
(r=0.612, df=40, p<0.0001).

Influenceof ageandsexual experiencevariables
Participants more satisfied with their sex life tended to
provide lower overall attractiveness ratings, Ap (r=0.373,
df=49, p=0.006). Neither a participant’s age, number of
lifetime sexual partners, nor their relationship status,
had an association with their overall ratings. Of the 47
participants who had indicated that they had experi-
enced sexual intercourse, those who reported having
had an STI gave higher overall ratings of attractiveness,
Ap (r=0.346, df=45, p=0.017), willingness to have sex, Sp
(r=0.308, df=45, p=0.035) and ratesof condomlesssex in
men like themselves, Mp (r=0.312, df=45, p=0.016). Age
at first sexual intercourse and rate of condomless sex
over the last 12months were not significantly related to
the participants’ overall ratings, but participants’ lifetime
rate of condomless sex was negatively associated with
overall condom use intentions towards the women that
they rated in the study, Cp (r=−0.301, df=45, p=0.04).
These relationshipsare summarised in table 5.

Linear mixed model
A linear mixed model with repeated measures was con-
structed in order to carry out a multivariate analysis
addressing the question: what linear combination of
factors best explains the variation in participants’
condom use intentions across the 20 women rated. The
main benefit of a linear mixed model is that it enables
repeated measures to be handled (in this case the 20
women rated), and dealswith the possibility that partici-
pantsmayvary in the overall level and variabilityof their
condomuse intentions.
The set of participant condom use intention ratings

(Cp) was the outcome variable, with the repeated mea-
sures being the individual women rated. Four partici-
pants who had indicated that they had not had sexual
intercourse were excluded in order to include sexual
experience variables related to sexual activity (eg, age at

first sexual intercourse). All demographic and sexual
experience variables and rating variables were included
asmain effects, except those for which therewasno vari-
ation in the participant sample (ie, allergy to latex and
current STI)ii. Willingness to have sex ratings was
excluded from themodel due to their verystrong collin-
earitywith attractiveness ratings (r=0.8). Themodel thus
attempted to identify a single set of relationships that
could account for all participants’ patterns of condom
use intentions.
Variables significantly associated with higher condom

use intentions towards a woman were lower ratings of
her attractiveness, Ap ( p<0.0005), higher ratings of her
STI likelihood, Ip ( p<0.0005) and lower estimates of the
number of men who would have condomless sex with
her, Mp (p<0.0005). Demographic and sex experience
variables that were significantly associated with partici-
pant’s reporting higher condom use intentions were
being either married or in an exclusive relationship
(p=0.002), being less satisfied with sex life (p=0.016),
lower age (p=0.001), higher number of sexual partners
(p=0.001), higher age of first intercourse (p=0.003),
lower lifetime rates of condomless sex (p<0.0005) but
higher rates of condomless sex in the last 12months
(p<0.041) and lower confidence in their ability to deter-
mine, without asking, whether a woman had an STI
(p=0.001). The participant’s STI history was not
significant.

Participant heterogeneityanalysis
Note that while the above analyses have revealed rela-
tionshipsbetween average ratings, theyare quite insensi-
tive to between-participant heterogeneity. This means
that they are not suited to answering questions such as:
do the condom use intentions of participants who are
more attracted to women that they regard as at higher
risk of an STI differ from those of participants who are
attracted to ‘safe’ women? The following analyses
address this deficiency by considering within-participant
correlations between ratings (eg, the correlation
between condom use intentions and STI risk for each
participant).
Somewithin-participant correlationswere very consist-

ent, for example, the average correlation between parti-
cipant’s attractiveness ratings and their willingness to
have sex ratingswasrAS¼0:76, with 45participantsexhi-
biting acorrelation >0.8. However, in other respects, par-
ticipants were more heterogeneous. In particular, while

iiTwelve variables were included in the mixed linear model:
participants’ ratings of women’s attractiveness, STI likelihood and the
extent to which other men like themselves would be willing to have
condomless sex with thewomen, aswell as participant age, satisfaction
with their sex life, relationship status, STI history, number of sexual
partners, age at first intercourse, lifetime condom use, condom use in
the past year and their confidence in their ability to predict awoman’s
STI status on the basis of her appearance. The “participant’s own
attractiveness” variable was not included due to missing data for the
first nine participantswho did not receive thisquestionnaire item.
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the average correlation between participant’s attractive-
ness ratings and their STI likelihood ratingswas close to
�ero, 21 participants had strong preferences for either
‘safe’ or ‘risky’ women, with rAI correlations either
greater than 0.4 or lessthan �0.4.
The extent to which a participant was attracted to

more risky sexual partners (ie, the correlation between
participant’s attractiveness ratings and their STI like-
lihood ratings) had no in�uence on the correlation
between their condom use intentions ratings and their
willingness to have sex ratings. Men who were attracted
to high-risk women and men who were attracted to
low-risk women both had lower condom use intentions
towards the women that they were attracted to (cf. the
�at distribution of points in the lower half of �gure 1A).
�onsequently, participantsmore willing to have sex with
safer women had lower condom use intentions towards
safer women, whereas participants more willing to have
sex with riskier women tended to have lower condom
use intentions towards those high-risk women (cf. the
diagonal distribution of points in �gure 1B, with risk
seekers in the bottom right quadrant).

DIS��SSION
This study suggests that there is a strong correlation
between perceived attractiveness and condom use inten-
tions in heterosexual men. Participants were more
willing to have sex with attractive women, but were less
inclined to use condoms when they do so. Agocha and
�ooper13 found that male participantsperceived women
of high attractivenessas less riskyand reported that they
were less likely to discuss risk-relevant topics with them.

�onceivably, such men might believe that attractive
women take care of themselvesmore than less attractive
women do, and therefore that they are healthier and
pose less of a health risk, legitimising their reduced
condom use intentions. However, this hypothesis is
undermined byDijkstraet al’s�nding12 that participants
perceived highlyattractive women to be more promiscu-
ous and more likely to have an STI than less attractive
women. �onversely, Epstein et al14 did not �nd a signi�-
cant effect of perceived attractivenesson condomlesssex
intentionsor perceived STI likelihood.
It seemspossible that these diverse �ndingsstem from

genuine diversity in the male population. The current
study found no overall relationship between judgements
of STI likelihood and judgements of attractiveness. On
average, men are not more attracted to women they
judge to be at lower risk of STI. Instead, participants
varied signi�cantly in this respect, with some men sig-
ni�cantly more attracted to women that they judged to
be free of STIs and some men signi�cantly more
attracted to women that they judged to bemore likely to
have an STI. If condom use intentions in men re�ect
their judgements of STI risk, then we might expect
these intentions to differ along this risk-seeking/ safe-
seeking dimension. This is, however, not the case. Men
who aremore attracted to ‘riskier’ women are just asdis-
inclined to wear a condom when they have sex with
these women as men who are more attracted to ‘safer’
women. This leads to behaviour that appears irrational
from the perspective of avoiding infection: men
attracted to riskier women are more inclined to use
condoms with the safer women who they are less
attracted to, rather than the risky women with whom

Table 5 Bivariate associations (Pearson’s r) between 51 (df=4�) participant demographic and sex experience variables (left

column) and theirmean ratings of 20 women

�

Attractiveness

(AP)

�ondomuse

intentions (�P)

Sexually transmitted

infection likelihood

(IP)

Other men:

sex without a

condom (MP)

�illingness to

have sex (SP)

Age 0.212 �0.24� 0.156 0.270 0.276�

Satisfaction with

sex life

�0.373�� 0.086 �0.1�3 �0.154 �0.178

No. of sex partners �0.1�3 �0.084 0.274 0.1�7 �0.044

�elationship status 0.163 �0.056 �0.075 0.152 0.207

Past sexually

transmitted

infection

0.346� �0.256 �0.080 0.312� 0.308�

Age at first

intercourse

0.211 0.183 �0.125 �0.142 0.180

��ndomless sex in

lifetime

�0.038 �0.301� �0.228 �0.047 �0.201

��ndomless sex in

last 12months

0.05 �0.201 �0.0�� 0.150 �0.0�4

 our participants indicating that they had nothad sexual intercourse were excluded fromthe bottomfour analyses (ie, df=45).
Significance levels are indicated: ¡p<0.05, ¡¡p<0.01, grey cells=NS.
¢Although r is significant (at p<0.05) for Age by Sp, Spearman’s ¤ (0.04) is not significant (p=0.78), suggesting that outlier participants have
had a disproportionate influence on the association.
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they are more willing to have sex with. This underlines
the fact that people are often fullyaware of the ‘rational’
responses (in a health promotion sense), but their
actual behaviour doesnot necessarily followsuit.20

The tendencyof participantsto have reduced condom
use intentions towards women with whom they are
willing to have sex is surprising in the light of their
judgement that agreater number of men like themselves
would be willing to have condomless sex with these
women, which implies that thesewomen are at high risk
of STIs. This observation did not translate into higher
perceived risk, either in terms of increased overall
condom use intentions towardsmore ‘attractive’ women
or increased overall expectations of infection in ‘attract-
ive’ women. This ¥nding agrees with ¦ishbein et al,10

who found that risk information about a partner is
sometimes ignored when the partner isattractive.

This study also sheds some light on the sexual risk
taking of men based on their own perceived attractive-
ness. Men who judged themselves to be more attractive
were less likely to intend to use a condom and also esti-
mated higher ratesof condomless sex in men like them-
selves. This is unlikely to be due to these men having
had more sexual experiences than men who are less
con¥dent of their attractiveness, since reporting a high
number of sexual partners was associated with higher
condomuse intentions. Alternatively, attractivemen may
feel that they can in§uence their partner not to use a
condom to a greater extent than less attractive men,
who might be more worried that if their partner does
not agree to condom use, they might not have a high
chance of successwith themor other women.
Studies have demonstrated that people form beliefs

about STI risk during ¥rst encounters,21 that these jud-
gements can be made within milliseconds22 and that
they are based on a wide variety of factors.23 However,
prior to this study, the in§uence on condom use inten-
tions of participants’ con¥dence in their judgements
had not been thoroughly investigated. Participants’ con-

¥dence in their ability to judge whether a potential
sexual partner had an STI on the basis of appearance
was found to be signi¥cantly positively correlated with
participants’ tendency to rate women as less attractive
and as more likely to have an STI, and with lower
condom use intentions in themselves and men like
themselves, and higher self-perceived attractiveness.
¨ondom use intentionswere positively correlated with

reported lifetime condom use, which suggests that parti-
cipants responded to the hypothetical survey scenarios
in a manner that re§ected to some extent their real
sexual behaviour.
Although we might have expected to ¥nd little vari-

ability in participants’ ratings in a studywith strong nor-
mative demand characteristics (eg, participants might
feel that they are expected to use condoms when they
have sex with women), the data revealed a wide variety
of behaviour and intentions, organised around strong
trends and patterns despite the relatively small sample.
Moreover, men varied considerably in their attitudes to
sexual behaviour, condom use and risk. This suggests
that tailored sex education interventions, to target par-
ticular groupsof people, might be useful; for example, a
message that is appropriate for men who report that
they are attracted to women who are likely to be free
from infection may not be effective for men who are
attracted to women that they believe are more likely to
have an STI (¥gure 1). More generally, it maybe pro¥t-
able to explore interventions that target the tensions
between some of the beliefs exhibited by the partici-
pants here; for instance, the fact that participants
believed that manymen like themselveswould most like
to have unprotected sex with the kind of women that
the participants themselves¥nd attractive. This interven-
tion could take the form of a computer game, which
adapts its content based on the target group or

©igure 1 Scatterplots showing trends in the ratings of

individual participants. Each point represents data fromone

participant: (A) the extent to which a participant tended to be

attracted to womenwhomhe judged to be likely to have a

sexually transmitted infection (horiªontal axis) had no

influence on the extent to which he intended to use condoms

with women he was willing to have sexwith. (B) The extent to

which a participant tended to bemore willing to have sexwith

womenwhomhe judged to bemore likely to have asexually

transmitted infection (horiªontal axis) was significantly

associated with his tendency to have lower condomuse

intentions towards those high-risk women («2=0.3646, df=4¬,

p<0.0001).
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individual. As younger people are very familiar with
computer and video game playing, they may ­nd it
easier to engage with this kind of sex education inter-
vention and, therefore, theycould better understand the
risks and their misconceptions.24 Education through
games can be effective as it is predominantly the player
who directs activity and therefore the learners are
involved in the learning process, in contrast with trad-
itional education, which suggests a teacher-centred
approach where learnersare relativelypassive.

Future research could also investigate whether individ-
ual differences in variables known to in®uence risk
taking, such as sexual sensation seeking25 and sexual
excitation/ inhibition,26 might mediate the relationship
between attractivenessand condom use intentions.

īmitations
Participants completed the study in the presence of a
female researcher who may have in®uenced their
responses, as has been shown in previous studies.27

°uture studiesshould control for thispossible confound-
ing effect. Also, the degree to which participants were
sexually aroused was not recorded during the study.
Sexual arousal could dramatically in®uence their
condom use intentions.28 Another limitation was the
small and relatively homogeneous sample; however, 51
men and 20 stimulus women provided over 1000 data
points for each measure. °inally, participants’ reported
condom use intentions in this study may or may not
resemble their actual usual condom use behaviour since
condom use behaviour may not correlate highly with
condom use intentions2± due to the in®uence of con-
textual factorssuch asalcohol and sexual arousal.
Notwithstanding these limitations, this study is the ­rst

to explore the relationship between perceived attractive-
ness and condom use intentions in heterosexual men,
including their self-ratings of attractiveness and previous
sexual experiences.

²ON²̄ ³SIONS
In summary, this study extends the literature by investi-
gating the association between own perceived attractive-
ness, sex and condom use intentions. Additionally, the
associations between age, sex life satisfaction, STI
history, reported condom use with sex and condom use
intentionswere explored. Male perceptions of attractive-
ness in®uence their condom use intentions; such risk
biases could pro­tablybe discussed during sex and rela-
tionshipseducation sessions in educational settings.
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theterms of the ŕeative ómmons Attribution (́ ´B» 4.0) license, which

permits others to distribute, remix, adapt andbuildupon this work, for

commercial use, provided theoriginal work is properlycited. See: http://

creativecommons.org/licenses/by/4.0/

¼E½E¼EN¾ES
1. ¿orenÀo Á¿, BiesanÀ JÂ, Human ¿J .Ãhat is beautiful is good

andmore accurately understood. Physical attractiveness and
accuracy in first impressions of personality. Psychol Sci
2010;21:1777Ä82.

2. Hong DS, Áoldstein ÅB, ÅÆtheram-Borus MJ , et al. Perceived
partner serostatus, attribution of responsibility for prevention of HIV
transmission, and sexual risk behavior with ‘main’ partner among
adults living with HIV. AIDS Educ Prev 2006;18:150Ä62.

3. Ãeeden J , Sabini J . Subjective and objective measures of
attractiveness and their relation to sexual behavior and sexual
attitudes in university students. Arch Sex Behav 2007;36:7ÇÄ88.

4. HennessyM, Èishbein M, Âurtis B, et al. Evaluating the risk and
attractiveness of romantic partners when confrontedwith
contradictory cues. AIDS Behav 2007;11:47ÇÄÇ0.

5. Nedelec J ¿, Beaver ÉM. Physical attractiveness as a phenotypic
marker of health: an assessment using a nationally representative
sample of American adults. Evol HumBehav 2014;35:456Ä63.

6. Âlark ¿È, Miller ÉS, Harrison J S, et al. The role of attraction in
partner assessments and heterosexual risk for HIV. In: Oskamp S,
Thompson SÂ, eds. Ênderstanding and preventing HIV risk
behavior: safer sex and drug use. Thousand Oaks, ÂA: Sage
Publications, 1ÇÇ6:80ÄÇÇ.

7. ¿ennon ÂË, Éenny DA. The role of men’s physical attractiveness in
women’s perceptions of sexual risk: danger or allure? J Health
Psychol 2013;18:1166Ä76.

8. Åupp HA, J ames TÃ, Éetterson ED, et al. The role of the anterior
cingulate cortex in women’s sexual decisionmaking. Neurosci ¿ett
200Ç;44Ç:42Ä7.

Ç. Åupp HA, J ames TÃ, Éetterson ED, et al. Neural activation in
women in response to masculiniÀedmale faces: mediation by
hormones and psychosexual factors. Evol HumBehav
200Ç;30:1Ä10.

10. Èishbein M, HennessyM, ÌÀer M, et al. ÅÆmance and risk: romantic
attraction and health risks in the process of relationship formation.
Psycho Health Med 2004;Ç:273Ä85.

11. Henderson VÅ, HennessyM, BarrettD, et al.Ãhen risky is
attractive: sensation seeking and romantic partner selection. Pers
Indiv Differ 2005;38:311Ä25.

12. Dijkstra P, Buunk BP, Blanton H. The effect of target’s physical
attractiveness and dominance on STD-risk perceptions. J Appl Soc
Psychol 2000;30:1738Ä55.

13. Agocha VB, Âooper M¿. Åisk perceptions and safer-sex intentions:
does a partner’s physical attractiveness undermine the use of
risk-relevant information? Pers Soc Psychol B 1ÇÇÇ;25:751Ä65.

14. Epstein J , ÉlinkenbergÃD, Scandell DJ , et al. Perceived physical
attractiveness, sexual history, and sexual intentions: an internet
study. Sex Åoles 2007;56:23Ä31.

15. ¿ittle AÂ, BurtDM, Penton-Voak IS, etal. Self-perceivedattractiveness
influences humanfemale preferences forsexual dimorphismand
symmetry inmale faces. ProcÅoySoc 2001;268:3ÇÄ44.

16. ¿ittle AÂ, Burt DM, PerrettDI. Assortative mating for perceived facial
personality traits. Pers Indiv Differ 2006;40:Ç73Ä84.

17. Tourangeau Å, Ìan T. Sensitive questions in surveys. Psychol Bull
2007;133:85ÇÄ83.

18. Âatania J A, Áibson DÅ, Âhitwood DD, et al. Methodological
problems in AIDS behavioral research: influences onmeasurement
error and participation bias in studies of sexual behavior. Psychol
Bull 1ÇÇ0;108:33ÇÄ62.

1Ç. ¿ucey P, Âohn J È, Éanade T, et al. The Extended Âohn-Éanade
Dataset (ÂÉÍ): a complete dataset for action unit and
emotion-specified expression. Âomputer Vision and Pattern
ÅecognitionÃorkshops (ÂVPÅÃ), 2010 IEEE Âomputer Society
Âonference on; IEEE:Ç4Ä101.

20. InghamÅ. Some speculations on the concept of rationality. In:
AlbrechtÁ¿, eds. Advances in Medical Sociology Volume 4. A
reconsideration of health behavior change models. Áreenwich, ÂT:
J AI Press, 1ÇÇ4; 8ÇÄ111.

EleftheriouA, et al. BMJ Open2016;6:e010883. doi:10.1136/bmjopen-2015-010883 Î

Open Access

group.bmj.com on January 2, 2018 - Published by http://bmjopen.bmj.com/Downloaded from 



Appendix H BMJ Open Paper 1: Does Attractiveness Influence Condom Use

Intentions in Heterosexual Men? An Experimental study 257

21. SchmälÏle Ð, Schupp H, Bath A, et al. Implicit and explicit
processes in risk perception: neural antecedents of perceived HIV
risk. ÑrontHumNeurosci 2011;5:43.

22. Ðenner B, SchmälÏleÐ, SchuppHT. Ñirst impressions of HIV risk: it
takes onlymilliseconds to scan a stranger. PÒoS ONE 2012;7:e30460.

23. Masaro ÓÒ, Dahinten VS, J ohnson J , et al. Perceptions of sexual
partner safely. Sex TrasmDis 2008;35:566–71.

24. Dondlinger MJ . Educational video game design: a review of the
literature. J Appl Educ Technol 2007;4:21–31.

25. Ôalichman SÓ, ÐÕmpa D. Sexual sensation seeking and sexual
compulsivity scales: reliability, validity, and predicting HIV risk
behavior. J Pers Assess 1ÖÖ5;65:586–601.

26. Bancroft J , ×rahamÓA, J anssen E, et al. The dual control
model: current status and future directions. J SexÐØs
200Ö;46:121–42.

27. Schroder ÔE, ÓareyMP, Vanable PA. Methodological challenges in
research on sexual risk behavior: II. Accuracy of self-reports. Ann
BehavMed 2003;26:104–23.

28. Ariely D, Òoewenstein×. The heat of the moment: the effect of
sexual arousal on sexual decisionmaking. J Behav Decis Making
2006;1Ö:87.

2Ö. Sheeran P, Orbell S. Do intentions predict condomuse?
Meta-analysis and examination of sixmoderator variables. Br J Soc
Psychol 1ÖÖ8;37:231–52.

10 EleftheriouA, et al. BMJ Open2016;6:e010883. doi:10.1136/bmjopen-2015-010883

Open Access

group.bmj.com on January 2, 2018 - Published by http://bmjopen.bmj.com/Downloaded from 



258
Appendix H BMJ Open Paper 1: Does Attractiveness Influence Condom Use

Intentions in Heterosexual Men? An Experimental study

experimental study
intentions in heterosexual men? An 
Does attractiveness influence condom use

Roger Ingham
Anastasia Eleftheriou, Seth Bullock, Cynthia A Graham, Nicole Stone and

doi: 10.1136/bmjopen-2015-010883
2016 6: BMJ Open 

http://bmjopen.bmj.com/content/6/6/e010883
Updated information and services can be found at: 

These include:

References
#BIBLhttp://bmjopen.bmj.com/content/6/6/e010883

This article cites 26 articles, 0 of which you can access for free at: 

Open Access

http://creativecommons.org/licenses/by/4.0/
use, provided the original work is properly cited. See: 
others to distribute, remix, adapt and build upon this work, for commercial
the Creative Commons Attribution (CC BY 4.0) license, which permits 
This is an Open Access article distributed in accordance with the terms of

service
Email alerting

box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the

Collections
Topic Articles on similar topics can be found in the following collections 

(157)Sexual health
 (591)Infectious diseases

Notes

http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

http://journals.bmj.com/cgi/reprintform
To order reprints go to:

http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

group.bmj.com on January 2, 2018 - Published by http://bmjopen.bmj.com/Downloaded from 



Appendix I

JMIR Serious Games Paper:

Using Computer Simulations for

Investigating a Sex Education

Intervention: An Exploratory

Study

259



260
Appendix I JMIR Serious Games Paper: Using Computer Simulations for Investigating

a Sex Education Intervention: An Exploratory Study

Original Paper

Using Computer Simulations for Investigating a Sex Education

Intervention: An Exploratory Study

Anastasia Eleftheriou1
Ù Ú ÛÜÝ ÞßàÜáâã åæçè Úéêêàëì

2
Ù íèîã ïðÜçèñò A GrahamóÙ íèîã ôàÝæõ Inghamó, PhD

1Institute for Complex Systems Simulation, Electronics and Computer Science, University of Southampton, Southampton, United ö÷øùúûü
2Department of Computer Science, University ûý þÿ÷o�û�� þÿ÷o�û�� Uø÷��ú ö÷øùúûü
óCentre for Sexual Health R�o��ÿ��� Department of Psychology, University of Southampton, Southampton, Uø÷��ú ö÷øùúûü

Corresponding Author:

Anastasia Eleftheriou, B ��	 
���
�

Institute for Complex Systems Simulation
Electronics and Computer Science
University of Southampton
Highfield Campus
Southampton,
United K��	���
P����� �� �����������

F��� �� ��� ���� �� �

Email: �e�!"��#��$���
"�
��%	���e&'��

Abstract

Background: Sexually transmitted infections 
()*
� are ongoing concerns. )�� best method for preventing the transmission of
these infections is the correct and consistent use of condoms. F�+ studies have explored the use of games in interventions for
increasing condom use by challenging the false sense of security associated with judging the presence of an ()* based on
attractiveness.
Objectives: )�� primary purpose of this study was to explore the potential use of computer simulation as a serious game for
sex education. Specific aims were to 
 � study the influence of a newly designed serious game on 
�e!s#�"�� confidence for
assessing ()* risk and 
�� examine whether this varied by gender, age, and scores on 
��$�e�",s#�e�"�� personality trait measures.
Methods: )��
 paper undertook a W�-s-�
�� questionnaire study employing between and within subject analyses. A W�-s-�
��

platform hosted in the United K��	��� was used to deliver male and female stimuli (facial p��"�	#�p�
� and collect data. A
convenience sample group of 66 participants 
��./ ��4��� male, mean age 22.5 ,��#
� completed the T012 on the Tides, a
computer simulation developed for this study. Participants also completed questionnaires on demographics, sexual preferences,
sexual risk evaluations, the Sexual Sensation Seeking Scale 
(((�/ and the Sexual Inhibition Subscale 2 
(*(�� of the Sexual

I356768693:;0<=>? E<@68>8693 ;@>?0SA;5918 C912 D;I;:;E; A ;CG.
Results: )�� overall confidence of participants to evaluate sexual risks reduced after playing the game (HJ&����& Age and
personality trait measures did not predict the change in confidence of evaluating risk. Women demonstrated larger shifts in
confidence than did men (HL&���&
Conclusions: )��
 
"$�, extends the literature by investigating the potential of computer simulations as a serious game for sex
education. Engaging in the T012 93 850 Tides game had an impact �� p�#"�'�p��"
M confidence in evaluating sexual risks.

(JMIR Serious Games 2017;5(2):e9) doi:10.2196/games.6598

KEYWORDS


�� ��$'�"���N p�#
���e�",N ()*N 	����#N computer simulation

Introduction

Background

Sexually transmitted infections 
()*�/ including human
immunodeficiency virus 
�*O� are ongoing concerns. Q�"�
 of

new S)I diagnoses are increasing in most countries of the world,
particularly among young people [1]& )�� best method for
preventing the spread of these infections is the correct and
consistent use of condoms [2,�]& However, people continue to
engage in risky sexual behaviors, such as having condomless
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sex �4� an� usin� �on�o�s in�o��e�t�y �����. �i�en these th�eats

to in�i�i�ua� an� �ub�i� hea�th� �any st�ate�ies an� inte��ention

�������� ���� been ��������� to ��������� ���������� ���

������� ������ ���� these ������������� ���� ��� ���� ������

������ �  ������� �¡�¢

£���� ��� ������� �������  �� ��������� in the ������ � 

�������������¢ ¤����� a “one-size-fits-all” approach is unlikely to

be effective with all the intended recipients, given that they will

vary in age, sexual preferences, sexual experience, and sexual

attitudes [8-10]. Kirby and Laris [9] noted that it is important

for a sex education program to meet the needs of the audience,

taking into account different backgrounds and community

values. Recent research has shown that personality traits, as

well as perceived attractiveness, can significantly affect the

perception of sexual risk [11]. Henderson et al [12] demonstrated

how individuals high in Sensation Seeking (SS), compared with

those lower in SS, rate potential partners as more attractive and

are more willing to have sex with those partners, but they feel

that they are less likely to contract an STI. Results of a similar

study showed that participants who were engaged in a wider

range of potentially risky sexual behaviors were characterized

by higher Sexual Sensation Seeking Scale (SSS) [13]. These

results support the idea that sex education programs may benefit

from the inclusion of components aimed at teaching young

people to satisfy their preferences for SSS through sexual

behaviors involving minimum risk.

In addition to SSS, another measure that might be relevant is

Sexual Inhibition (SI), particularly a subscale from the Sexual

¥¦§¨©¨ª¨«¦¬­®¯°±² Excitation Scales ³­¥­¬­´­), which assesses

sexual inhibition due to performance consequences (Sexual

Inhibition Subscale 2, SIS2). In a sample of gay men, Bancroft

et al [14] showed that condomless anal sex was more likely

among those who scored lower on sexual inhibition due to the

“threat of performance consequences” (eg, threat of an STI). In

samples of both heterosexual men and women, research has

supported the association between scores on SIS2 and sexual

risk taking behavior [15,16].

Second, some people feel less vulnerable to STIs based on their

belief that they can ascertain whether a potential partner is likely

to be infected or not on the basis of the way that they look or

some other superficial characteristic. It has been shown that

men feel that they would be able to make judgments about other

people’s sexual health status based on perceived attractiveness

[8,17]. In one study, participants believed that judgments of

sexual unfaithfulness could be made of the face alone, without

consideration of behavioral cues [18]. Hence, one main aim of

sex education programs, but one that has been seldom addressed

in interventions to date, should be to challenge this false sense

of security.

Third, many sex education programs have been described,

particularly by young people, as being “boring” or “irrelevant”

to their needs [19]. Carswell et al [20] emphasized the

importance of Web-based sex education interventions, pointing

out how attractive they are for young people, as they offer a

confidential and convenient medium for accessing health

information, avoiding the embarrassment of discussions with

teachers and health providers, and overcoming potential

boredom by using an interesting game format. DeSmet et al

[21] and D’Cruz et al [22] highlighted the importance of certain

game design features that should be considered when developing

a game for sex education, such as individual tailoring,

goal-setting, narrative or story, audiovisual effects, interactivity,

challenge on different levels, rewards, and immediate feedback.

Bearing in mind these three issues, one direction in which sexual

health interventions could profitably develop involves the use

of serious games. As young people are very familiar with

computer and video game playing [23,24], they may find it

easier and more motivating to engage with this format of sex

education intervention [25,26]. Serious games could focus on

increasing understanding of the risks and addressing

misconceptions [27] in the complex area of STI transmission.

This could happen if people are given the potential to engage

with a simulated world of people and their sexual interactions,

in order to see how easy it is for diseases to spread. In serious

games, it is predominantly the players who direct events and

are therefore actively involved in the learning process [28,29],

in contrast to traditional sex education interventions, where

learners are generally relatively passive [30,31].

There has been some previous research exploring the use of

games for sex education. µhe Source [19] is an alternative reality

game that was delivered over 5 weeks to young people aged

between 13 and 18 years. Each week focused on a different

topic (including sexual health) that was taught using various

methods, such as puzzles, board games, digital media tasks, and

scavenger hunts. No behavioral outcome data were reported.

However, participants enjoyed the tasks and some of them

reported that µ§® Source reinforced their decisions to engage

in safer sex, although many of them commented that they found

the board games boring and not as interactive as the

computerized tasks.

Verran et al [32] explored the idea of using a computer

simulation called ­¨¶·«¶©¨® for educational activities about

the epidemiology of an infectious disease (albeit not a sexually

transmitted one) carried out at the Manchester Science Festival

2011. ­¨¶·«¶©¨® makes use of the fact that many young people

show interest in zombies and therefore it helps them engage

more than they would do with a “one-way” mode of

communication, such as a leaflet explaining the epidemiology

of diseases. In the activities designed by Verran and colleagues,

10 teams of 4-6 participants (predominantly families or

teenagers) had to answer 3 rounds of questions about monsters,

microbiology, and general scientific knowledge. After each

round, their answers were marked by being inserted into the

simulation. Enthusiastic feedback given by participants

evidenced learning through these activities.

Shegog et al [33] developed a stand-alone Web-based game of

13 lessons, called ¥ª ş ¹our º±¶® ³¥¹º». IYG lessons, which

target early adolescents, include activities like interactive 2D

exercises, quizzes, animations, and peer video. An evaluation

of this game [34] showed no significant difference in the delay

of sexual activity between intervention and control students;

however, there was a significant positive between-group

difference on psychological variables related to STI and condom

JMIR Serious Games 2017 | vol. 5 | iss. 2 | e9 | p.2http://games.jmir.org/2017/2/e9/

¼½¾¿À ÁÂÃÄÀÅ ÁÆÇ ÈÆÅ ÉÊÇ¾ÇÊÆÁ ½ÂÅ½ÆËÀËÌ

Eleftheriou et alJMIR SERIOUS GAMES

XSL•FO
RenderX



262
Appendix I JMIR Serious Games Paper: Using Computer Simulations for Investigating

a Sex Education Intervention: An Exploratory Study

knowledge, perceived norms about sex and condom use

self-efficacy.

Although previous studies have suggested potential positive

benefits of serious games in health education, very little research

has been carried out to investigate the influence of computer

simulations for sex education specifically. As it is possible that

the benefits of such games will vary according to age [35],

gender [19], and sexual attitudes [8], it would be useful to

investigate the possible impact of these variables.

Aim of This Study

The primary purpose of this study was to explore the potential

of computer simulation as a serious game for sex education and

how the effects of a serious game might be moderated by

personality traits, age, and gender. The research questions were

(1) Do gender, age, and personality traits influence levels of

confidence in evaluating sexual risk? (2) Does a simulation in

the form of a serious game influence participants’ confidence

regarding the assessment of sexual risk? and (3) Do gender,

age, and personality traits influence the impact of the serious

game in altering participants’ confidence in evaluating sexual

risks?

Methods

Sample and Recruitment

Men and women in Southampton and surrounding areas were

recruited via social media (Facebook, Twitter), posters at the

University, and community advertisement boards. Potential

participants were informed that data would be collected using

an electronic quiz in order to investigate the use of a serious

game in the form of a computer simulation for sex education.

The posters contained the following information: “I would like

to see how you will perform in a game we have developed for

sex ÍÎÏÐÑÒÓÔÕÖ× ØÕÐÙÏÚÓÔÕ ÐÛÓÒÍÛÓÑ ÜÍÛÍ 18-30 years of age and

English speaking. A total of 42 men, 22 women, and 2

participants who chose “other” for the question on gender were

screened and all met the inclusion criteria.

Data were collected in May 2016. In total, 22 participants

completed the experiment online at home, with a further 44

doing so in the lab. All participants were provided with a study

information sheet and indicated electronic informed consent.

The study took approximately 25 min.

Study Design

This was a Web-based questionnaire study (that used between

and within subject analyses). The study employed a quiz to

collect data. A draft quiz was initially trialed on 6 pilot study

participants and was then refined on the basis of their feedback

during individual “think aloud” sessions. “Think aloud” is a

commonly used protocol for usability testing of an intervention

[36].

Measures

The final questionnaire comprised four sections: (1)

demographic information, (2) the participant’s sexual risk

evaluations, (3 personality trait questionnaires (SSS [37] and

SIS2 of the ÝÞÝßÝàÝ á Short Form [38]), and (4) the âerm on

the âides quiz. The order of the 10 test questions in the quiz

was fully randomized for each participant.

Demographics and Sexual Behavior

Participants were asked about their age, ethnicity, gender, and

sexual orientation. Ethnicity options included white, black,

Asian, mixed, and other. Gender options were “male,” “female,”

“other,” and “prefer not to say,” and for sexual orientation

(preference), “men,” “women,” “both,” or “none.”

Personality Traits Questionnaires

The SSS [37] assesses the tendency to seek out varied, novel,

and complex sexual experiences and the desire to take personal,

physical, and social risks in order to enhance sexual sensations.

A sample item is “I am interested in trying out new sexual

experiences.” The SSS can be used with both men and women,

and shows good construct validity and internal consistency

(Cronbach alpha=.83 for men and Cronbach alpha=.81 for

women) [37]. Questions were answered on a 4-point scale,

ranging from 1 (not at all like me) to 4 (very much like me). The

sums of the scores are calculated to produce a total score on

SSS, with a higher score indicating higher levels of the trait.

The SIS2 assesses individual propensity to inhibit arousal

because of threat of performance consequences (such as

contracting an STI) [38]. This scale is one of three subscales of

the ÝÞÝßÝàÝ á SF. A sample item is “If I realize there is a risk

of catching a sexually transmitted disease, I am unlikely to stay

sexually aroused.” SIS/SES-SF can be used with both men and

women, shows good construct validity and test-retest reliability

[38]. Response options range from 1 (strãäåæç èéêëåìee) to 4

(strãäåæç ëåìee); after suitable recoding, scores are summed to

produce a total score, with a higher score indicating higher levels

of inhibition.

Evaluation of Sexual Risk

Participants were asked to respond to the following statement:

“Risks taken during unprotected sex are easy to evaluate.”

Response options ranged from 1 (strãäåæç ëåìee) to 5 (strãäåæç

èéêëåìee). This item was used as a measure of the participants’

confidence in evaluating sexual risk.

Participants also rated their level of agreement with this

statement: “The risk that someone takes when they have

unprotected sex depends on the risk taking behavior of the other

people in the sexual population.” Response options ranged from

1 (strãäåæç ëåìee) to 5 (strãäåæç èéêëåìee). This item was

included to assess the extent to which participants felt that they

were in control of potential risky situations.

Both items were completed before (t1), and immediately after

(t2), completion of the âíìî ãä ïðí âides quiz.

Game Description: Term on the Tides

The quiz concerns a cruise called âerm on the âides, developed

for this study, where the user of the game is asked to answer

some questions about the sexual health status of people on the

cruise, at different stages of the simulation (developed in Java).

The storyboard was introduced with the following: “You

embarked on a singles love cruise sailing from Mykonos down
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to Ibiza. The ship is full of heterosexual single men and women

who are looking for easy, no-strings attached sexual encounters

with each other. Passengers have not been medically examined

and therefore are unaware of whether are carrying a sexually

transmitted disease or not. The journey time to your destination

is 1 week. The ship is fully prepared for any lengthy journey

and it is well-stocked with food and supplies including an

inexhaustive supply of condoms. Due to the nature of the cruise,

everyone is unconcerned with forming a relationship. So whether

they will choose to have sex with someone, with or without a

condom, is purely based on physical a���a�a����� T�� ma	�

task o
 the �a��	�	�a��� wa� to give the right answer to 10

questions or scenarios regarding the sexual health status of

certain people on the cruise.

The scenarios presented in the questions were based on the

responses of male participants in a previous study [8], regarding

their reported condom use intentions according to their

perceptions of women’s attractiveness. These responses were

used in order to produce the profiles of the people in the

simulation (Figure 1). Each person’s profile had two

characteristics: (1) how their condom use intentions and their

judgments of STI likelihood varied with the attractiveness of a

potential sexual partner, and (2) how the STI likelihood

judgments of the person varied with the attractiveness of a

potential sexual partner. For example, the Type A man shown

in Figure 1 tends to use condoms less with women he finds more

attractive (therefore he gets a “
� �	s� in the first box of his

profile) and also believes that STI status is not associated with

perceived attractiveness (therefore he gets a “=” in the second

box of his profile). As nine different profiles could be created

using combinations of the three symbols (“+,” “
,” “=”), nine

different types of men were created and several copies (clones,

ie, people with similar behavior) of those were included in the

simulation. The number of clones of each type used was

proportional to the number of participants in the first study [8]

who fitted those types, based on their responses. In total, there

were 100 men in the simulation.

A summary of attractiveness ratings given by each man in the

previous study to each woman was shown to the users

throughout the game (Figure 2). The profiles of the women were

chosen in a similar way to that described above for men, with

the difference being that we constructed the female profiles

based on how men rated female pictures in the first study [8].

Ten types of women were chosen and we tried to include as

much variability in attractiveness and STI ratings as possible.

Ten clones of each one of those profiles was included in the

simulation, leading to a total of 100 simulated women.

Figure 1. Male profiles in the computer simulation. Each type has two symbols to describe his personality. For the top one, a “+” indicates that a person

uses condoms more with women that they find attractive, a “�” indicates that a person uses condoms less with women that they find attractive, and an

“=” indicates that condom use is not affected by attractiveness. The bottom symbol represents the belief of a person with regards to the relationship

between sexually transmitted infection (STI) risk and attractiveness: “+” means the person believes that attractive women are more likely to have an

STI, “�” means that they believe attractive women are less likely to have an STI, and “=” means that the person believes that attractiveness is not related

to STI.
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Figure 2. Attractiveness table. A “+” indicates that the specified man is attracted to the specified woman, a “�” indicates that the man specified is not

attracted to the specified woman, and an “=” means that the man does not find the woman either attractive or unattractive.

There were various different framings used and each one of

them clearly specified the precise situation of the people in the

simulation. For example, in one, the user is asked to predict the

outcome of an encounter between a man of Type A and a Type

4 woman versus an encounter between a man of Type A and a

Type 7 woman (see Figure 3). When participants were able to

correctly judge which sexual interaction was most risky, they

were awarded 1 point. Ten scenarios were presented; therefore,

the score for someone who did not make any correct estimates

would be 0 and for someone who accurately answered all

scenarios would be 10.

The final stage of the game was the feedback provided to the

users. Users watched a series of encounters between men and

women in the simulated population, and they received

information on how well they managed to estimate risk in each

scenario, by receiving an overall score for the quiz and

appropriate feedback to each question (see Figure 4).

In order to determine the correct answers to the questions, the

computer simulation makes use of the attractiveness and condom

use intentions of each person on the cruise. At the beginning of

each simulation, infections are allocated to the population at

random. People have the chance to meet each other and decide

(1) whether to have sex or not, and, if they decide to have sex,

(2) whether to have sex with or without a condom, based on the

variables of attractiveness and condom use intentions specified

for their type. There is a very high chance of an STI transmission

when someone has condomless sex with another person who

carries an infection. An average over 100 simulations was used

for this quiz.

In order to account for possible biases stemming from the

appearance of the images used for each type of person in the

game, a random selection of pictures was allocated at the

beginning of the game, from a selection of three different

versions (white, black, and Asian faces).

Procedure

After providing informed consent, each participant completed

the self-administered questionnaires followed by the quiz. A

£100 Amazon voucher was offered as an incentive to the person

with the highest score on the quiz. The Ethics Committee of the

University of Southampton approved the study.

Data Analysis

To identify factors influencing the confidence ratings and the

levels of change of confidence of evaluating sexual risk, a series

of bivariate associations (Pearson correlation coefficients) and

independent t test were conducted between the main variables

examined (age, gender, personality traits, quiz score, and

confidence of evaluating sexual risk before and after the game).

Matched pairs t test was used to test whether participants’

confidence in evaluating STI risk changed from t1 to t2, that is,

before and after the simulation.
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Figure )* Example question: Is a type A man more likely to get an infection from a Type 4 woman or a Ty+, - ./0123

Figure 4. Feedback given to the participants.

Results

Descriptive Statistics

Demographics

A total of 66 participants (42 men, 22 women, and 2 “other”)

had a mean age of 22.5 years 457 898: min 18, max 29). The

majority of participants were identified as white 4;<=: >8?66@

and as heterosexual (approximately ;;= [>;?66AB see Table 1).

Personality Variables

On the SSS, the mean score for men was C89D and for women

was 22.5. HEFGIJ scores indicated greater sexual sensation

seeking. There was no significant gender difference in this

measure (tKL=0.42, not significant [ns]).
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Tbcdg hi Sample demographics.

njariable

Ethnicity

klnqrtu

lvxz{|

7Asian

1Mixed

2Other

Gender

42Men

22nomen

2Prefer not to say

Age (in years)

}~����}

20�k�l�

On the SIS2, the higher a participant scored, the higher the

propensity for sexual arousal to be reduced in the face of threats

of performance cons��uences. The mean SIS2 score for women

(12.9) was significantly higher than that for men (11.2)

(t�������� ��������

Research Question 1: Do Gender, Age, and Personality

Traits Influence Levels of Confidence in Evaluating

Sexual Risk?

At t1, women believed that risk was easier to assess than did

men, with the mean ratings �.82 and �.25, respectively (t�2=1.99,

�=.05)� however, the belief that risk depends on the other people

did not differ between men and women (t��=0.19, ns).

Age showed no significant correlations with �������������

confidence in evaluating risk (r=.11, ����� ns) or their belief

that risk depends on others in the population (r=�.05, n=��, ns).

At t1, no significant correlations between SSS or SIS2 and

������������� confidence in evaluating sexual risk (r=.15 and

r=.10, respectively, n=��, ns) or in believing that the sexual risk

depends on others in the population (r=.15 and r�����

respectively� ����� ��� ���� found.

Research Question 2: Does a Simulation in the Form

of a Serious Game Influence Participants’ Confidence

Regarding the Assessment of Sexual Risk?

In response to the statement “Risks taken during unprotected

sex are easy to ��� ¡����¢ �£� ¤��� score before the game was

3.47, and after the game it was 2.98. A matched pairs t test

showed that the change in confidence was significant (t�¥=5.81,

�������� ¦�§¨�� the intervention, ��© agreed that it was easy

to evaluate risk, whereas only ªª© did so after the intervention.

Similarly, «ª© disagreed before the game compared with �¬©

after the game.

In response to the statement “The risk that someone takes when

they have unprotected sex depends on the risk taking behavior

of the other people in the sexual �¨�¡ ���¨��¢ the ¤��� score

before the game was 3.74, and after the game it was 3.77. A

matched pairs t test revealed that the difference between these

mean scores was not significant (t�­=0.27, ns).

Research Question 3: Do Gender, Age, and Personality

Traits Influence the Impact of the Serious Game in

Altering Participants’ Confidence in Evaluating Sexual

Risks?

There was a significant gender difference in the impact of the

game on confidence �����®�� women had a greater reduction in

confidence regarding their perceived ability to evaluate sexual

risk than did men (mean change scores for men ���� and 0.82

for women� t�0=�.11, ��.005). There were no gender differences

in change scores for believing that risk depends on other people

(mean change scores for men 0.05 and �0.18 for �¨¤���

t��=0.92, ns). Age did not correlate with either of the risk

measures (for easy, r=.12, ���ª� ns, and for risk depends on

others, r=�.18, ����� ����

Similarly, there was no correlation between the changes in

confidence ratings concerning assessment of sexual risk before

and after the game, and scores on SSS or SIS2 (r=����� ���ª�

ns and r=.11, ���ª� ns, respectively). Finally, there was also no

correlation between the changes in confidence ratings

concerning sexual risk depending on others before and after the

game, and scores on SSS or SIS2 (r=.20, ����� ns, and r=�����

����� ��� ���������� ¯��

Additional Results on Quiz Scores

The average score on the �¡�° ���¨�� �£� �� participants was 5

out of 10 (min=2, ¤�±�¬� the mean for men was 5.1, and 4.8

for �¨¤��� t��=0.79, ns). There were no differences in scores

according to age (r=����� ����� ns) or whether participants

completed the study at home or in the laboratory (r=.20, �����

ns). Anecdotal reports after the study indicated that many

participants found the game very interesting and thought

provoking, but also �¡��� �£�  ��®��®�
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Ào significant correlation was found between scores on the ÁuiÂ

and confidence in evaluating sexual risk at t1 (r=Ã.06, n=66, ns

and r=Ã.07, n=66, ns, for risk for self and risk for others,

respectively), or the change in confidence regarding

riskÄassessment between t1 and t2 (r=Ã.01, n=64, ns and r=Ã.06,

n=66, ns, respectively).

Discussion

Principal Findings

This study sheds some light on the use of computer simulations

as a serious game for sex education. There was a significant

change in ÅÆÇÈÉÊÉÅÆËÈÌÍ confidence in evaluating sexual risk in

the Îerm on the Îides game. Before they played the game, the

majority of the participants believed that it was easy to evaluate

the risks of unprotected sex. The serious game challenged

ÉËÏÉÐÉÏÑÆÒÌÍ confidence to evaluate risks and, as a result of this,

approximately ÓÔÕ of participants reported lower confidence

after playing the game than they did at the t1 baseline. The fact

that overall confidence in evaluating risks reduced after the

participants had engaged with the game illustrates a potentially

positive public health outcome. It would be expected that lower

confidence in evaluating sexual risks would lead to greater

caution in sexual encounters.

Age and the personality trait ÐÆÇÉÆÖÒ×ÌØÙÙÙ and ÙÚÙÛØÜ×Ç×

not correlated with the confidence of evaluating risk or with the

level of change in confidence before and after the game. Gender,

however, did have an effect, as women demonstrated a bigger

shift in confidence of evaluating sexual risk than men. This

finding agrees with a previous study on ÎÝÞ Source, an

alternative reality game [19], which suggested that women were

influenced more by engaging in the game than men. ßÇàÒÒ et al

[áâ] argued that males prefer the use of more explicit

terminology to describe sexual activity in a game than females.

Previous studies have shown that the difficulty of a game is a

major determinant of the influence that it has on users, mainly

because users get discouraged if the game is very difficult or

they get bored if it is too easy [40,41]. Although in this case

participants were not asked directly to comment on the difficulty

of the game, we observed that many reflected on the experience

and discussed with the researcher what they had learned from

the game. Most of them found it “challenging,” and may have

been motivated to continue because the person with the highest

score would win an Amazon voucher.

Future research should investigate the effect of age on the

influence of a sex education game using a bigger sample, as

there were not enough older participants in this study to report

findings regarding this variable with confidence. Additionally,

the relationship status and relationship power of the participants

should be investigated, as this might significantly change the

way they associate with the characters of the game and therefore

their evaluation of sexual risk [42]. Moreover, different ways

to enhance immersion in the game should be examined, in order

to keep the interest of the users high and keep them engaged

with the educational activity for as long as possible; for example,

by using a virtual reality (360) simulation, which will challenge

the users’ sexual health knowledge and attitudes on various

difficulty levels using a somewhat less artificial and sterile

environment or characters [43]. Sexual arousal during the sex

education game could also be investigated as it is a factor that

influences condom use in real-life contexts [44].

This study is a step toward the design of tailored and relevant

sex education interventions, as called for by DeSmet [21] and

D’Cruz [22]. Although this study includes several features

recommended by these authors, for example, goal-setting,

narrative, and so on, it might be profitable to explore greater

interactivity and the use of audiovisual stimuli.

Strengths and Limitations

Some limitations of the study need to be acknowledged.

Participants were not asked systematically about the difficulty

of the game and therefore we only have anecdotal information

about this variable. Also, we used a relatively small convenience

sample and no behavioral outcomes or behavioral theory were

assessed. Notwithstanding these limitations, this study is the

first to explore the influence of computer simulations in the

form of a serious game for sex education in relation to risk

perception, and to investigate the impact that individual

difference variables (age, gender, and personality) may have

on the outcome. The results would be particularly useful for

serious games designers for sex education as they provide some

limited but promising insight into which aspects of

games-tailoring could be beneficial and worth investigating

further.

Conclusions

Computer simulations, presented in the form of a serious game,

had an impact on participants’ confidence in evaluating sexual

risk, especially for women. This suggests that serious games

developed for use in this setting should be further investigated

and perhaps gender-tailored. Working toward these goals might

contribute to a reduction in STI rates. Personality traits and age

were not related to the change in participants’ confidence in

evaluating sexual risks before and after engaging in the game.
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SES: Sexual Excitation Scale

SI: Sexual Inhibition
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SIS2: Sexual Inhibition Subscale 2

SS: Sensation Seeking

SSS: Sexual Sensation Seeking Scale

STI: sexually transmitted infection
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Gutiérrez-Mart́ınez, O., Bermúdez, M. P., Teva, I., and Buela-Casal, G. (2007). Sex-

ual sensation-seeking and worry about sexually transmitted diseases (std) and hu-

man immunodeficiency virus (hiv) infection among spanish adolescents. Psicothema,

19(4):661–666.

Hainey, T., Connolly, T. M., Stansfield, M., and Boyle, E. A. (2011). Evaluation of a

game to teach requirements collection and analysis in software engineering at tertiary

education level. Computers & Education, 56(1):21–35.

Henderson, V. R., Hennessy, M., Barrett, D. W., Curtis, B., McCoy-Roth, M., Trenta-

coste, N., and Fishbein, M. (2005). When risky is attractive: sensation seeking and

romantic partner selection. Personality and Individual Differences, 38(2):311–325.

Henderson, V. R., Hennessy, M., Barrett, D. W., Martin, S., and Fishbein, M. (2006).

Tell me more: Sensation seeking and information seeking in evaluating romantic part-

ners. Journal of Research in Personality, 40(5):611–630.

Hennessy, M., Fishbein, M., Curtis, B., and Barrett, D. W. (2007). Evaluating the

risk and attractiveness of romantic partners when confronted with contradictory cues.

AIDS and Behavior, 11(3):479–490.



278 BIBLIOGRAPHY

Hernandez, A., Lindan, C., Mathur, M., Ekstrand, M., Madhivanan, P., Stein, E.,

Gregorich, S., Kundu, S., Gogate, A., and Jerajani, H. (2006). Sexual behavior among

men who have sex with women, men, and hijras in mumbai, indiamultiple sexual risks.

AIDS and Behavior, 10(1):5–16.

Herold, E. S. and Way, L. (1988). Sexual self-disclosure among university women. Jour-

nal of Sex Research, 24(1):1–14.

Herrmann, E. S., Hand, D. J., Johnson, M. W., Badger, G. J., and Heil, S. H. (2014). Ex-

amining delay discounting of condom-protected sex among opioid-dependent women

and non-drug-using control women. Drug & Alcohol Dependence, 144:53–60.

Herrmann, E. S., Johnson, P. S., and Johnson, M. W. (2015). Examining delay discount-

ing of condom-protected sex among men who have sex with men using crowdsourcing

technology. AIDS and Behavior, 19(9):1655–1665.

Herrmann, E. S., Johnson, P. S., and Johnson, M. W. (2016). Commentary on: Does

attractiveness influence condom use intentions in heterosexual men? an experimental

study. BMJ Open.

Hiv and aids estimates south africa (2013).

http://www.unaids.org/en/regionscountries/countries/southafrica.

Holmes, K. K., Levine, R., and Weaver, M. (2004). Effectiveness of condoms in pre-

venting sexually transmitted infections. Bulletin of the World Health Organization,

82(6):454–461.

Hong, D. S., Goldstein, R. B., Rotheram-Borus, M. J., Wong, F. L., Gore-Felton, C.,

and Healthy, N. (2006). Perceived partner serostatus, attribution of responsibility for

prevention of hiv transmission, and sexual risk behavior with main partner among

adults living with hiv. AIDS Education & Prevention, 18(2):150–162.

Ingham, R. (1994). Some speculations on the concept of rationality. In Advances in

Medical Sociology Volume 4. A reconsideration of health behavior change models. ,

CT: . 4: 89-111. JAI Press, Greenwich.

Janz, N. K. and Becker, M. H. (1984). The health belief model: A decade later. Health

Education Quarterly, 1(1):1–47.

Jemmott, J., Jemmott, L. S., and Fong, G. T. (1992). Reductions in hiv risk-associated

sexual behaviors among black male adolescents: effects of an aids prevention inter-

vention. American journal of public health, 82(3):372–377.

Jiang, J., Cao, N., Zhang, J., Xia, Q., Gong, X., Xue, H., Yang, H., Zhang, G., and Shao,

C. (2006). High prevalence of sexually transmitted diseases among men who have sex

with men in jiangsu province, china. Sexually Transmitted Diseases, 33(2):118–123.

http://www.unaids.org/en/regionscountries/countries/southafrica


BIBLIOGRAPHY 279

Johnson, W. L., Vilhjalmsson, H. H., and Marsella, S. (2005). Serious games for language

learning: How much game, how much ai? AIED, 125:306–313.

Jokela, M. (2009). Physical attractiveness and reproductive success in humans: evidence

from the late 20th century united states. Evolution and Human Behavior, 30(5):342–

350.

Juul, J. (2009). Fear of failing? the many meanings of difficulty in video games. The

video game theory reader, pages 237–252.

Kalichman, S. C. and Rompa, D. (1995). Sexual sensation seeking and sexual com-

pulsivity scales: Validity, and predicting hiv risk behavior. Journal of Personality

Assessment, 65(3):586–601.

Kantor, L. M., Santelli, J. S., Teitler, J., and Balmer, R. (2008). Abstinence-only policies

and programs: An overview. Sexuality Research and Social Policy, 5(3):6–17.

Kashibuchi, M. and Sakamoto, A. (2001). The educational effectiveness of a simula-

tion/game in sex education. Simulation & Gaming, 32(3):331–343.

Kato, P. M. (2010). Video games in health care: Closing the gap. Review of General

Psychology, 14(2):113.

Ke, F. (2009). A qualitative meta-analysis of computer games as learning tools. Handbook

of Research on Effective Electronic Gaming in Education, 1:1–32.

Kebritchi, M., Hirumi, A., and Bai, H. (2010). The effects of modern mathematics

computer games on mathematics achievement and class motivation. Computers &

Education, 55(2):427–443.

Kehle, T. J., Bray, M. A., Margiano, S. G., Theodore, L. A., and Zhou, Z. (2002). Self-

modeling as an effective intervention for students with serious emotional disturbance:

Are we modifying children’s memories? Psychology in the Schools, 39(2):203–207.

Keller, M. L. (1993). Why don’t young adults protect themselves against sexual transmis-

sion of hiv? possible answers to a complex question. AIDS Education and Prevention.

Kelly, C. D. and Jennions, M. D. (2011). Sexual selection and sperm quantity: meta-

analyses of strategic ejaculation. Biological Reviews, 86(4):863–884.

Kelly, H., Howell, K., Glinert, E., Holding, L., Swain, C., Burrowbridge, A., and Roper,

M. (2007). How to build serious games. Communications of the ACM, 50(7):44–49.

Kelly, J. A. and Kalichman, S. C. (1995). Increased attention to human sexuality can

improve hiv-aids prevention efforts: key research issues and directions. Journal of

Consulting and Clinical Psychology, 63(6):907.



280 BIBLIOGRAPHY

Kenrick, D. T., Montello, D. R., Gutierres, S. E., and Trost, M. R. (1993). Effects of

physical attractiveness on affect and perceptual judgments: When social comparison

overrides social reinforcement. Personality and Social Psychology Bulletin, 19(2):195–

199.

Kirby, D. (2001). Emerging answers: Research findings on programs to reduce teen

pregnancy. Washington, DC, National Campaign To Prevent Teen Pregnancy.

Kirby, D. and Laris, B. A. (2009). Effective curriculum-based sex and std/hiv education

programs for adolescents. Child Development Perspectives, 3(1):21–29.

Kirby, D., Rolleri, L. A., and Wilson, M. M. (2007). Tool to Assess the Characteristics

of Effective Sex. Healthy Teen Network (HTN).

Kirriemuir, J. and McFarlane, A. (2004). Literature review in games and learning. A

NESTA Futurelab Research report - report 8.

Klugl, F. and Bazzan, A. L. (2004). Route decision behaviour in a commuting scenario:

Simple heuristics adaptation and effect of traffic forecast. Journal of Artificial Societies

and Social Simulation, 7(1).

Kohler, P. K., Manhart, L. E., and Lafferty, W. E. (2008). Abstinence-only and com-

prehensive sex education and the initiation of sexual activity and teen pregnancy.

42(4):344–351.

Korteling, J. E., Helsdingen, A. S., and Theunissen, N. C. M. (2013). Serious gaming@

work: Learning job-related competencies using serious gaming. London, Psychology

Press Limited/Taylor & Francis Group.

Ku, L. C., Sonenstein, F. L., and Pleck, J. H. (1992). The association of aids education

and sex education with sexual behavior and condom use among teenage men. Family

Planning Perspectives, pages 100–106.

Langlois, J. H., Roggman, L. A., and Musselman, L. (1994). What is average and what

is not average about attractive faces? Psychological Science, 5(4):214–220.

Leigh, B. C., Gillmore, M. R., and Morrison, D. M. (1998). Comparison of diary and

retrospective measures for recording alcohol consumption and sexual activity. Journal

of Clinical Epidemiology, 51(2):119–127.

Leivers, S., Rhodes, G., and Simmons, L. W. (2014). Context-dependent relationship

between a composite measure of men’s mate value and ejaculate quality. Behavioral

Ecology, 25(5):1115–1122.

Lennon, C. A. and Kenny, D. (2013). The role of men’s physical attractiveness in

women’s perceptions of sexual risk: Danger or allure? Journal of Health Psychology,

18(9):1166–1176.



BIBLIOGRAPHY 281

Lewis, M. B. (2017). Fertility affects asymmetry detection not symmetry preference in

assessments of 3d facial attractiveness. Cognition, 166:130–138.

Little, A. C., Burt, D. M., Penton-Voak, I. S., and Perrett, D. I. (2001). Self-perceived

attractiveness influences human female preferences for sexual dimorphism and symme-

try in male faces. Proceedings of the Royal Society of London B: Biological Sciences,

268(1462):39–44.

Little, A. C., Burt, D. M., and Perrett, D. I. (2006). Assortative mating for perceived

facial personality traits. Personality and Individual Differences, 40(5):973–984.

Little, A. C., DeBruine, L. M., and Jones, B. C. (2014). Sex differences in attraction

to familiar and unfamiliar opposite-sex faces: Men prefer novelty and women prefer

familiarity. Archives of Sexual Behavior, 43(5):973–981.

Lorenzo, G. L., Biesanz, J. C., and Human, L. J. (2010). What is beautiful is good and

more accurately understood: Physical attractiveness and accuracy in first impressions

of personality. Psychological Science, 21(12):1777–1782.

Lucey, P., Cohn, J. F., Kanade, T., Saragih, J., Ambadar, Z., and Matthews, I. (2010).

The extended cohn-kanade dataset (ck+): A complete dataset for action unit and

emotion-specified expression. In Vision, C. and (cvprw), P. R. W., editors, IEEE

Computer Society. IEEE.

Macy, M. W. and Willer, R. (2002). From factors to factors: computational sociology

and agent-based modeling. Annual Review of Sociology, 28(1):143–166.

Maestripieri, D., Klimczuk, A. C., Traficonte, D. M., and Wilson, M. C. (2014). A

greater decline in female facial attractiveness during middle age reflects women’s loss

of reproductive value. Frontiers in Psychology, 5.

Malone, T. W. (1981). What makes things fun to learn? a study of intrinsically moti-

vating computer games. Pipeline, 6(2):50.

Marsiglio, W. (1988). Adolescent male sexuality and heterosexual masculinity: A con-

ceptual model and review. Journal of Adolescent Research, 3(3-4):285–303.

Masaro, C. L., Dahinten, V. S., Johnson, J., Ogilvie, G., and Patrick, D. M. (2008).

Perceptions of sexual partner safety. Sexually Transmitted Diseases, 35(6):566–571.

McCall, J. (2014). 11. simulation games and the study of the past: Classroom guidelines.

McGonigal, J. (2010). Gaming can make a better world.

https://www.ted.com/talks/jane_mcgonigal_gaming_can_make_a_better_world.

McGonigal, J. (2011). Reality is broken: Why games make us better and how they can

change the world. Penguin.

https://www.ted.com/talks/jane_mcgonigal_gaming_can_make_a_better_world


282 BIBLIOGRAPHY

McKenna, F. P. (1993). It won’t happen to me: Unrealistic optimism or illusion of

control? British Journal of Psychology, 84(1):39–50.

Michael, D. R. and Chen, S. L. (2005). Serious games: Games that educate, train, and

inform. Muska & Lipman/Premier-Trade.

Milhausen, R. R., McKay, A., Graham, C. A., Crosby, R. A., Yarber, W. L., and Sanders,

S. A. (2013). Prevalence and predictors of condom use in a national sample of canadian

university students. The Canadian Journal of Human Sexuality, 22(3):142–151.

Miller, G. F. and Todd, P. M. (1998). Mate choice turns cognitive. Trends in cognitive

sciences, 2(5):190–198.

Mustanski, B., DuBois, L. Z., Prescott, T. L., and Ybarra, M. L. (2014). A mixed-

methods study of condom use and decision making among adolescent gay and bisexual

males. AIDS and Behavior, 18(10):1955–1969.

Nedelec, J. L. and Beaver, K. M. (2014). Physical attractiveness as a phenotypic marker

of health: an assessment using a nationally representative sample of american adults.

Evolution and Human Behavior, 35(6):456–463.

Nguyen, M., Bin, Y. S., and Campbell, A. (2012). Comparing online and offline self-

disclosure: A systematic review. Cyberpsychology, Behavior, and Social Networking,

15(2):103–111.

NHS (2017). Live well, open your eyes to stis.

https://www.nhs.uk/Livewell/Sexandyoungpeople/Pages/STIs.aspx.

Oswalt, S. B., Cameron, K. A., and Koob, J. J. (2005). Sexual regret in college students.

Archives of Sexual Behavior, 34(6):663–669.

Papadopoulos, L. (2010). Sexualisation of young people review.

http://dera.ioe.ac.uk/10738/1/sexualisation-young-people.pdf.

Park, J. and Banaji, M. R. (2000). Mood and heuristics: the influence of happy and

sad states on sensitivity and bias in stereotyping. Journal of Personality and Social

Psychology, 78(6):1005.

Peltzer, K. and Promtussananon, S. (2003). Evaluation of soul city school and mass

media life skills education among junior secondary school learners in south africa.

Social Behavior and Personality: an international journal, 31(8):825–834.

Perrett, D. I., Burt, D. M., Penton-Voak, I. S., Lee, K. J., Rowland, D. A., and Ed-

wards, R. (1999). Symmetry and human facial attractiveness. Evolution and Human

Behavior, 20(5):295–307.

https://www.nhs.uk/Livewell/Sexandyoungpeople/Pages/STIs.aspx
 http://dera.ioe.ac.uk/10738/1/sexualisation-young-people.pdf


BIBLIOGRAPHY 283

Peskin, M., Shegog, R., Markham, C., Thiel, M., Baumler, E., Addy, R., Gabay, E., and

Emery, S. (2015). Efficacy of it’s your game-tech: A computer-based sexual health

education program for middle school youth. Journal of Adolescent Health, 56(5):515–

521.

Peters, M., Rhodes, G., and Simmons, L. W. (2007). Contributions of the face and body

to overall attractiveness. Animal Behaviour, 73(6):937–942.

PICS (2014). Retrieved from psychological image collection at stirling (pics).

http://pics.psych.stir.ac.uk/.

Pini, B. (2005). Interviewing men: Gender and the collection and interpretation of

qualitative data. Journal of Sociology, 41(2):201–216.

Poplin, A. (2012). Playful public participation in urban planning: A case study for

online serious games. Computers, Environment and Urban Systems, 36(3):195–206.

Poppen, P. J. and Reisen, C. A. (1997). Perception of risk and sexual self-protective

behavior: A methodological critique. AIDS Education and Prevention.

Prochaska, J. O. and Velicer, W. F. (1997). The transtheoretical model of health be-

havior change. American Journal of Health Promotion, 12(1):38–48.

Pulerwitz, J., Amaro, H., Jong, W. D., Gortmaker, S. L., and Rudd, R. (2002). Re-

lationship power, condom use and hiv risk among women in the usa. AIDS Care,

14(6):789–800.

Qin, H., Rau, P. L. P., and Salvendy, G. (2009). Effects of different scenarios of game

difficulty on player immersion. Interacting with Computers, 22(3):230–239.

Rahmandad, H. and Sterman, J. (2008). Heterogeneity and network structure in the

dynamics of diffusion: Comparing agent-based and differential equation models. Man-

agement Science, 54(5):998–1014.

Reeves, B., Ickes, M. J., and Mark, K. P. (2016). Gender differences and condom-

associated embarrassment in the acquisition of purchased versus free condoms among

college students. American Journal of Sexuality Education, 11(1):61–75.

Reigeluth, C. M. and Schwartz, E. (1989). An instructional theory for the design of

computer-based simulations. J. COMP. BASED INSTR., pages 1–10.

Renner, B., Schmalzle, R., and Schupp, H. T. (2012). First impressions of hiv risk: it

takes only milliseconds to scan a stranger. PLoS One, 7(1):e30460.

Rhodes, G., Morley, G., and Simmons, L. W. (2013). Women can judge sexual unfaith-

fulness from unfamiliar men’s faces. Biology Letters, 9(1):20120908.

http://pics.psych.stir.ac.uk/


284 BIBLIOGRAPHY

Rhodes, G., Simmons, L. W., and Peters, M. (2005). Attractiveness and sexual behav-

ior: Does attractiveness enhance mating success? Evolution and Human Behavior,

26(2):186–201.

Rieber, L. P. (1996). Seriously considering play: Designing interactive learning envi-

ronments based on the blending of microworlds, simulations, and games. Educational

Technology Research and Development, 44(2):43–58.

Rupp, H. A., James, T. W., Ketterson, E. D., Sengelaub, D. R., Janssen, E., and Heiman,

J. R. (2009a). Neural activation in women in response to masculinized male faces:

mediation by hormones and psychosexual factors. Evolution and Human Behavior,

30(1):1–10.

Rupp, H. A., James, T. W., Ketterson, E. D., Sengelaub, D. R., Janssen, E., and

Heiman, J. R. (2009b). The role of the anterior cingulate cortex in women’s sexual

decision making. Neuroscience Letters, 449(1):42–47.

Ruppel, U. and Schatz, K. (2011). Designing a bim-based serious game for fire safety

evacuation simulations. Advanced Engineering Informatics, 25(4):600–611.

Sabido, M. (2004). The origins of entertainment-education. Entertainment-education

and social change: History, research, and practice:, pages 61–74.

Salas, E., Bowers, C. A., and Rhodenizer, L. (1998). It is not how much you have but

how you use it: Toward a rational use of simulation to support aviation training. The

international Journal of Aviation Psychology, 8(3):197–208.

Santelli, J., Ott, M. A., Lyon, M., Rogers, J., Summers, D., and Schleifer, R. (2006).

Abstinence and abstinence-only education: a review of us policies and programs.

Journal of Adolescent Health, 38(1):72–81.

Schaefer, A., Collette, F., Philippot, P., Van der Linden, M., Laureys, S., Delfiore, G.,

Degueldre, C., Maquet, P., Luxen, A., and Salmon, E. (2003). Neural correlates

of “hot” and “cold” emotional processing: a multilevel approach to the functional

anatomy of emotion. Neuroimage, 18(4):938–949.

Scheib, J. E., Gangestad, S. W., and Thornhill, R. (1999). Facial attractiveness, symme-

try and cues of good genes. Proceedings of the Royal Society of London B: Biological

Sciences, 266(1431):1913–1917.

Schmalzle, R., Schupp, H. T., Barth, A., and Renner, B. (2011). Implicit and explicit

processes in risk perception: neural antecedents of perceived hiv risk. Frontiers in

Human Neuroscience, 5.

Schroder, K. E., Carey, M. P., and Vanable, P. A. (2003). Methodological challenges

in research on sexual risk behavior: Ii. accuracy of self-reports. Annals of Behavioral

Medicine, 26(2):104–123.



BIBLIOGRAPHY 285

Scott, I. M. L., Clark, A. P., Boothroyd, L. G., and Penton-Voak, I. S. (2013). Do men’s

faces really signal heritable immunocompetence? Behavioral Ecology, 24(3):579–589.

Scott-Sheldon, L. A., Huedo-Medina, T. B., Warren, M. R., Johnson, B. T., and Carey,

M. P. (2011). Efficacy of behavioral interventions to increase condom use and reduce

sexually transmitted infections: a meta-analysis, 1991 to 2010. JAIDS Journal of

Acquired Immune Deficiency Syndromes, 58(5):489–498.

Sheeran, P. and Orbell, S. (1998). Do intentions predict condom use? metaanalysis

and examination of six moderator variables. British Journal of Social Psychology,

37(2):231–250.

Shegog, R., Brown, K., Bull, S., Christensen, J. L., Hieftje, K., Jozkowski, K. N., and

Ybarra, M. L. (2015). Serious games for sexual health. Games for Health Journal,

4(2):69–77.

Shegog, R., Markham, C., Peskin, M., Dancel, M., Coton, C., and Tortolero, S. (2007).

It’s your game: An innovative multimedia virtual world to prevent hiv/sti and preg-

nancy in middle school youth. In Medinfo, editor, Proceedings of the 12th World

Congress on Health (Medical) Informatics; Building Sustainable Health Systems. IOS

Press.

Shegog, R., Peskin, M., Markham, C., Thiel, M., Karny, E., Addy, R., Johnson, K.,

and Tortolero, S. (2014). Its your game-tech: toward sexual health in the digital age.

Creative education, 5(15):1428.

Sirakoulis, G. C., Karafyllidis, I., and Thanailakis, A. (2000). A cellular automaton

model for the effects of population movement and vaccination on epidemic propaga-

tion. Ecological Modelling, 133(3):209–223.

Sitzmann, T. (2011). A meta-analytic examination of the instructional effectiveness of

computer-based simulation games. Personnel Psychology, 2:489–528.

Sitzmann, T., Kraiger, K., Stewart, D., and Wisher, R. (2006). The comparative ef-

fectiveness of web-based and classroom instruction: A meta-analysis. Personnel Psy-

chology, 59(3):623–664.

Skakoon-Sparling, S., Cramer, K. M., and Shuper, P. A. (2016). The impact of sexual

arousal on sexual risk-taking and decision-making in men and women. Archives of

Sexual Behavior, pages 33–42.

Sparling, S. and Cramer, K. (2015). Choosing the danger we think we know: Men and

women’s faulty perceptions of sexually transmitted infection risk with familiar and

unfamiliar new partners. The Canadian Journal of Human Sexuality, 24(3):237–242.

Sprecher, S., Treger, S., and Sakaluk, J. (2013). Premarital sexual standards and so-

ciosexuality: Gender, ethnicity, and cohort differences. Archives of Sexual Behavior,

42(8):1395–1405.



286 BIBLIOGRAPHY

Sqire, K. (2005). Changing the game: What happens when video games enter the

classroom? Innovate: Journal of online education, 1(6):5.

St. Lawrence, J., Chapdelaine, A., Devieux, J., O’Bannon III, R., Brasfield, T., and

Eldridge, G. (1999). Measuring perceived barriers to condom use: psychometric eval-

uation of the condom barriers scale. Assessment, 6(4):391–404.

Stapleton, A. J. (2004). Serious games: Serious opportunities. In Australian Game

Developers Conference, Melbourne. Academic Summit.

Sudeikat, J. and Renz, W. (2008). Building complex adaptive systems: On engineering

self-organizing multi-agent systems. Applications of Complex Adaptive Systems IGI

Global:, pages 229–256.

Summers, G. J. (2004). Today’s business simulation industry. Simulation & Gaming,

35(2):208–241.

Susi, T., Johannesson, M., and Backlund, P. (2007). Serious games: An overview.

Technical Report HS- IKI -TR-07-001.

Thaler, R. and Sunstein, C. (1975). Nudge: Improving decisions about health, wealth,

and happiness. HeinOnline, pages 356–360.

Thornhill, R. and Gangestad, S. W. (1999). Facial attractiveness. Trends in Cognitive

Sciences, pages 452–460.

Tobias, S. and Fletcher, J. D. (2007). What research has to say about designing computer

games for learning. Educational Technology, 47(5):20–29.

Tourangeau, R. and Yan, T. (2007). Sensitive questions in surveys. Psychological Bul-

letin, 133(5):859.

Trujillo, L. T., Jankowitsch, J. M., and Langlois, J. H. (2014). Beauty is in the ease of the

beholding: A neurophysiological test of the averageness theory of facial attractiveness.

Cognitive, Affective, & Behavioral Neuroscience, 14(3):1061–1076.

Valentine, K. A., Li, N. P., Penke, L., and Perrett, D. I. (2014). Judging a man by

the width of his face: The role of facial ratios and dominance in mate choice at

speed-dating events. Psychological Science, 25(3):806–811.

Van der Pligt, J. (1996). Risk perception and self-protective behavior. European Psy-

chologist, 1(1):34–43.

Verran, J., Crossley, M., Carolan, K., Jacobs, N., and Amos, M. (2014). Monsters,

microbiology and mathematics: the epidemiology of a zombie apocalypse. Journal of

Biological Education, 48(2):98–104.



BIBLIOGRAPHY 287

Weeden, J. and Sabini, J. (2007). Subjective and objective measures of attractiveness and

their relation to sexual behavior and sexual attitudes in university students. Archives

of Sexual Behavior, 36(1):79–88.

Wegner, R., Lewis, M., Davis, K., Neilson, E., and Norris, J. (2017). Tactics young

women use to resist condom use when a partner wants to use a condom. The Journal

of Sex Research, pages 1–7.

Weinhardt, L. S., Forsyth, A. D., Carey, M. P., Jaworski, B. C., and Durant, L. E.

(1998). Reliability and validity of self-report measures of hiv-related sexual behavior:

progress since 1990 and recommendations for research and practice. Archives of Sexual

Behavior, 27(2):155–180.

Weinstein, N. D. (1989). Optimistic biases about personal risks. Science,

246(4935):1232–1234.

Westera, W., Nadolski, R. J., Hummel, H. G., and Wopereis, I. G. (2008). Serious

games for higher education: a framework for reducing design complexity. Journal of

Computer Assisted Learning, 24(5):420–432.

WHO, W. H. O. (2016). Sexually transmitted infections: Fact sheet.

http://www.who.int/mediacentre/factsheets/fs110/en/.

Wiederman, M. W. (1999). Volunteer bias in sexuality research using college student

participants. Journal of Sex Research, 36(1):59–66.

Williams, S. S., Kimble, D. L., Covell, N. H., Weiss, L. H., Newton, K. J., Fisher, J. D.,

and Fisher, W. A. (1992). College students use implicit personality theory instead of

safer sex. Journal of Applied Social Psychology, 22(12):921–933.

Wood, R. T., Griffiths, M. D., and Parke, A. (2007). Experiences of time loss among

videogame players: An empirical study. Cyberpsychology & Behavior, 10(1):38–44.

Wouters, P., Van Nimwegen, C., Van Oostendorp, H., Spek, V. D., and D., E. (2013).

A meta-analysis of the cognitive and motivational effects of serious games. Journal of

Educational Psychology, 105:249.

Wrzesien, M. and Raya, M. A. (2010). Learning in serious virtual worlds: Evaluation

of learning effectiveness and appeal to students in the e-junior project. Computers &

Education, 55(1):178–187.

Yardley, L., Morrison, L. G., Andreou, P., Joseph, J., and Little, P. (2010). Under-

standing reactions to an internet-delivered health-care intervention: accommodating

user preferences for information provision. BMC Medical Informatics and Decision

Making, 10(1):52.

Zeigler, B. P., Praehofer, H., and Kim, T. G. (2000). Theory of modeling and simulation:

integrating discrete event and continuous complex dynamic systems. Academic press.

http://www.who.int/mediacentre/factsheets/fs110/en/


288 BIBLIOGRAPHY

Zeng, N., Pope, Z., and Gao, Z. (2017). Acute effect of virtual reality exercise bike

games on college students’ physiological and psychological outcomes. Cyberpsychology,

Behavior, and Social Networking, 20(7):453–457.

Zyda, M. (2005). From visual simulation to virtual reality to games. Computer, 38(9):25–

32.


	Acknowledgements
	Nomenclature
	1 Introduction
	2 Review of the Relevant Literature
	2.1 Attractiveness and Sexual Health
	2.1.1 The Concept of Attractiveness
	2.1.2 The Association between Perceived Attractiveness and Perceived General Health
	2.1.3 Methodological Issues in Sexuality Research
	2.1.4 Sex Education and Sexual Health Interventions

	2.2 Serious Games and Simulation
	2.3 Simulation for Serious Games and Health
	2.4 Research Question

	3 Feasibility study: Simulation of STI Spread in a Sexual Population
	3.1 Motivation
	3.2 Method
	3.3 Study Design
	3.4 Results
	3.5 Discussion

	4 Does Attractiveness Influence Condom Use Intentions in Heterosexual Men? An Experimental Study
	4.1 Introduction
	4.2 Methods
	4.3 Results
	4.4 Discussion

	5 Does Attractiveness Influence Condom Use Intentions in Heterosexual Women? An Experimental Study
	5.1 Introduction
	5.2 Methods
	5.3 Results
	5.4 Discussion

	6 Using Computer Simulations for Investigating a Sex Education Intervention: An Exploratory Study
	6.1 Introduction
	6.2 Methods
	6.3 Results
	6.4 Discussion

	7 Comparing the Use of Computer Simulations for Sex Education with Other Interventions: An Experimental Study
	7.1 Introduction
	7.2 Methods
	7.3 Results
	7.4 Discussion

	8 Discussion and Conclusions
	A Experiment Forms
	B Feasibility Study Questionnaire
	C Code Used for Simulations
	D Chapter 4 Questionnaire
	E Chapter 5 Questionnaire
	F Chapter 6 Questionnaire
	G Chapter 7 Questionnaire
	H BMJ Open Paper 1: Does Attractiveness Influence Condom Use Intentions in Heterosexual Men? An Experimental study
	I JMIR Serious Games Paper: Using Computer Simulations for Investigating a Sex Education Intervention: An Exploratory Study
	Bibliography

