Few images are more enjoyable than a lovely face. In addition to motivating sexual behaviour and the formation of same-sex agreements, attractive faces also activates reward centres in the brain to exhibit positive character attributions (the "what is beautiful is good" stereotype according to Dion et al., 1972) and receive good outcome in a range of circumstances (Hosoda et al., 2003). People from many cultures tend to concur about which faces are appealing (Cunningham et al. 1995). In addition to the cultural beauty norms that are likely to be adopted, desires appear early in development (Geldart et al. 1999). Averageness, symmetry, sexual dimorphism, a pleasing expression, proper grooming, and freshness can all be considered qualities of beauty (Berry 2000,). As men and women often agree on what constitutes attractiveness, they may also elicit assessments of sexual attractiveness (to the opposing sex) for same-sex faces (Langlois et al., 2000). This similarity may reflect the evaluation of a same-sex face's sexual appeal to determine its threat as a possible mate competitor, or it may indicate a more universal aesthetic or emotive reaction to all faces. Men and women as well as persons from various cultural backgrounds often agree on which faces are considered attractive (Langlois et al., 2000).
Although both men and women believe that both male and female faces are attractive, research using electrophysiology and functional magnetic resonance imaging (fMRI) shows that it is predominantly attractive faces of the opposite sex that cause an emotional reaction in the brains of heterosexual observers (Johnston et al. 1997).  Early studies into attractiveness suggest that one's evaluation of another person's physical and sexual appearance can be influenced by the application of an evolutionary adaptive mechanism focused on finding the "best" mate and creating the "best" children (Buss et al., 1989). Sexual development (secondary sexual characteristics), sexual orientation, and physical qualities can all contribute to one's attractiveness (Symons, 1995). 
Physical characteristics that indicate fertility, successful mothering ability (the capacity to nurture children with the greatest degree of success regardless of the capacity to become pregnant), femininity, and pathogen resistance are all argued to serve as indicators for women's attractiveness and reproductive success (Buss & Schmitt, 1993). Women with tiny hips, thin waists, moderate to small buttocks, and medium legs are viewed as more attractive, healthier, more feminine, most reproductive, and better candidates to become mothers (Wiggins, & Conger, 1968). The size and breadth of the cheekbones also appear to be important evolutionary traits, with high cheekboned women viewed as more attractive, feminine, healthy, and reproductive (Cunningham et al., 1995). Women are also viewed as being more fertile, more beautiful, and more feminine when they have thinner noses and more evolved sexual organs (Cunningham et al., 1995). According to Johnston and Franklin (1993), lip size is also an oestrogen-mediated characteristic and a sign of feminine beauty and sexual appeal (Symons, 1995). The eyes also appear to play a crucial role in sexual attractiveness as well. The presence of eyes is not an oestrogen-mediated trait; however, eye volume, however, may become a factor for vitality and fertility because eyes get smaller with time, and women with large, oval eyes are considered more beautiful, more fruitful, and healthier (Cunningham et al., 1995).
 
It is not just what individuals think they will, or would like to, choose but what people actually seem to choose that are the features predicted by evolutionary theory. Despite the indication that reported mate preferences have some behavioural validity (Buss et al., 1993), for age differences  these values frequently conflict with actual choices, a discrepancy that scientists have also demonstrated across a number of other domains and fields (Ajzen et al., 1980). Simply put, environmental limitations can lead this to occur; people's desires mayt not be met by the options that the world has to offer. Miller et al, (1998) have argued that In the face of rivalry from others, such as intrasexual pressure for the same partners,  people could be pushed to compromise their desires on several dimensions or to reduce their entire expectations. 

Men appear to be more engaged with a possible partner's physical beauty than women, and social psychological research has regularly identified this sex disparity (Feingold, 1990). Despite significant cross-cultural heterogeneity in the criteria of what is considered attractive being found in most countries (Mead et al., 1952), the outer attractiveness of the female appears to be subject to more objective assessment than does the handsomeness of the male.  Kenrick (1994) indicates that the desired sexual partner for teenage boys is older than they are, which is in line more with the theory that men are more interested in signals to female fertility than the theory that men prefer younger, more submissive women. A face that is young or neotenous has a high proportion of neurocranial to lower-facial characteristics, a tiny nose, small ears, and large lips. Male reviewers from five nations were more attracted to women whose face ratios made them appear younger than their true age (as determined by regression models predicting age as a factor of facial aspects) (Jones,D et al., 1995). 

Yue, Chen, and Zhang (2005) examined 432 personal advertising in Boston and 404 personal advertisements in Tianjin, China. The findings showed that men were more concerned about possible partners' physical characteristics and body types. According to a questionnaire survey by Zhang and Shi (2007), men were more interested in women's body image and had a special desire for physically appealing and seductive women. For instance, males rated physical appearance higher than females did, based on a self-report poll of 1913 teenagers between the ages of 13 and 18 who were interested in dating (Ha et al., 2010). Both males and females believed that social standing was not particularly significant. However, research employing real-face photos discovered that both teenage males and females prioritised appearance in their dating preferences. The sole gender difference was that females valued social status regardless of how appealing the photographs were, whereas males only considered social status when the potential spouse possessed a high level of attractiveness (Ha et al.,  2010).

When we first see someone, age and attractiveness are two of the first assessments we generate, and these assessments are closely related. Estimated age is inversely linked with observed beauty, and young faces are often thought to be more appealing than old faces (Fink et al., 2006). Research from  Anzures et al. (2010) has demonstrated that people of Japanese and Chinese heritage who live in their home countries judge age more quickly than those who live in North America, suggesting that cultural variations in social norms may influence how we interpret face age (Anzures et al, 2010). More commonly, people process faces of their own ethnicity more efficiently than those of other racial groups. Considering faces of diverse racial backgrounds age in comparable ways, people's use of visual information to assess their age is expected to be consistent across cultures and depending on face type (their own race or another race) (Valentine et al., 1995). Since skin ages dramatically and visibly, the existence of age-related skin characteristics is a key factor in predicting age from the appearance of faces (Farage et al., 2010; Fink et al., 2008).
For instance wrinkles and sagging, pigmented spots, and darkening of the infraorbital area (often known as "dark circles about the eyes") have all been demonstrated to impact or at least predict perceived age. All of these alterations are brought on by natural ageing and photoaging (Yaar et al., 2002). 

Attractiveness appears to be influenced by perception of skin tone. Swami et al. (2008) showed male and female participants graphics of female bodies of Caucasian descent with significantly different skin tones (pale, tan, and dark), hair length (short, long), and hair colours (blonde and black). The attractiveness of individuals with lighter tones was judged higher. Additionally, women considered both hair colours to be more appealing than men, rating models with brown hair as both more desirable and healthier than those with blonde hair. For all three skin colours, dark hair was deemed more attractive by both men and women than blonde hair (Young, 1987). In two studies it was found that opinions on age, health, and beauty were influenced by the combination of facial skin colour and hair colour. When compared to women with darker hair colours, lighter-haired women were thought to be younger-looking; this impact was more prominent in lighter-skinned women.  This suggests that the viewing of the skin of female bodies, as opposed to a female in clothing where the body is larhely covered up, may aid in the immediate judgment of sexual attractiveness as it provides additional information that we appear to act on at a rudimentary level.

Age preconceptions appear to be related to both physical attributes and a person's age, according to previous studies on stereotypes of the elderly (e.g., Ebner et al., 2008). Additionally, older persons are reported to be less desirable than younger adults. In particular, physically unappealing traits such as wrinkles, grey hair, and baldness are linked to more unfavourable perceptions of senior faces (Hummert et al,1994). In contrast, Zebrowitz et al. (2003) discovered that older faces resembled faces with genetic defects more than younger faces, which related to older faces' perceptions of being less attractive, as well as less healthy, friendly, and intellectual than younger faces. These findings all support the notion that youth is perceived more positively than older age, and a number of research studies identified above have argued for an evolutionary and biological aspect of younger mate selection. However, the moral and legal aspects of sexual attractiveness must also play a role on mate selection.

The age of sexual consent (the age at which an individual can be deemed to legally competent to consent to engaging in a sexual act) is regulated by societal factors and fluctuates through wide geographical areas. Hirschfeld (1914/2000) discovered that the age of sexual consent was 12 years in 15 nations (13 in seven nations, 14 in five, 15 in four, and 16 in five) at the turn of the twentieth century. In the United States, the age of permission presently differs between 16 and 18 years depending on the state (Posner & Silbaugh, 1996), whereas in the United Kingdom the age of consent is 16 years (Posner & Silbaugh, 1996).  The potential of incarceration for rape or other sexual crimes if a male has sex with a female under the age of consent (an "underage" female) is one of the most significant consequences of the age of sexual consent. Additionally, there are many general negative sentiments regarding "underage sex" (Wasoff & Martin, 2005). Males may feel attracted to young, sexually maturing adolescent females and may react to them as a gestalt "female" rather than as two independent stimulus components combining demographic factors (Blanchard et al., 2012). For instance, plethysmographic assessments of excitation revealed that males who stated being aroused by adult women experienced some erotic excitement while viewing photographs of adolescent females they were informed were aged between 11 and 13 years (Lykins et al., 2010). Males may not even participate in sexual relationships with underage females because they are responding to strong internalised social and legal standards, not because they do not find them attractive. There are two well-known aspects of male alloerotic behaviours: one is that the majority of males are most receptive to people their own age (or age range).; the second is that males react sexually to people who are not in their favourite category as a function of how much they resemble people in the desired group (Blanchard, 2010b).
To examine potential attraction to individuals who may fall within or outside of the permitted social category O’Donell et al., (2014) carried out research where the information given to the participant was manipulated to present the female as either under or over the legal age of consent, They hypothesised that there would be tension between judging an "underage" female to be sexually appealing and normative factors (internal and external) that contradict the legitimacy of doing so. Participants in two studies were tasked with rating the attractiveness of identical photos of females who were either above or below the UK legal age. The participants' guidelines were one of the key differences between the two experiments. Participants in Study 1 were asked to "evaluate the sexual attractiveness of the subject in every picture." If they so desired, this instruction gave participants the option to base their conclusions on presumed normative expectations of attraction rather than their own ratings. They judged the attractiveness of images of females who were either underage (14-15 years) or of legal age (16-17) when they were displayed on a computer. They were asked to rate "how sexually attractive you find each individual..." in Study 2, which limited them to making subjective assessments of appearance. It was anticipated that this would lead to more tension while making this decision.The two studies discovered evidence of distinct attractiveness scores and reaction times between the target groups in both of them. Both studies indicated that females classified as being under the age of consent had assessments of their sexual attractiveness that were much lower than those classified as being above the age of consent. The perception of both sets of younger females as less sexually attractive than images of women between the ages of 19 and 25 was a second recurrent finding. The females depicted in the younger sets were, according to O’Donnell et al., perceived as a "risky" group to score as extremely attractive and that participants may have reduced their explicit ratings of sexual attractiveness to account for normative and societal expectations.
However, demand effects are one example of a social cue that encourages people to strive to provide a response that they believe the researcher wants to hear (Orne, 1962) and this must be taken into account in research examining a topic area such as this. In critical areas like mate choice, where it may be advantageous to fool rivals, potential mates, and even ourselves as said, our minds may even be evolved to producing "wrong" replies, opposing or obscuring our genuine desires (Tooke et al, 1991; Trivers, 2000). According to this theoretical perspective, attention-related cognitive functions underlie the distinct genital and perceptual reactions of both men and women to visual sexual cues. The first event that controls how a person responds to stimuli is where they look, since the components of a stimulus that are attended to are interpreted and imprinted more favourably (Yantis, 2005). Men and women may respond differently to the same stimuli depending upon a variety of cognitive characteristics, which affect personal attention (Duchowski et al., 2002). According to sex differences in what each gender finds most pleasant and exciting in a sexual setting and variations in degree of sexual desire, men and women may respond differently to different parts of sexual stimuli (Balcetis and Dunning, 2006). According to a previous eye-tracking study, most of the viewer's focus is drawn to the bodies of nudists of opposite sexes (Lykins et al., 2006). According to this study, when presented with sexual stimuli as opposed to nonerotic stimuli, men and women looked more at the bodies and less at the faces and context.

The current study therefore looks to address an issue raised by O’Donnell et al. (2014), namely whether the psychological process that leads to consideration of the societal and normative considerations that appear to moderate judgments of sexual attractiveness of underage females are explicit processes that occur through conscious awareness or are implciti and linked to an evolutionary processing of the sexual attractiveness of young females. By presenting the labels of target images as under or over the age of legal consent at a subliminal (unconscious) level this should bypass explicit cousncious awareness and therefore, if differences are found in ratings and reaction times to the labels then this would suggest that these differences are recognised at an implicit rather than an explicit level.
It is hypothesised that participants will report lower attractiveness ratings for images labelled as under the age of consent, and show slower reaction times to make decisions relating to these images, than for those labelled as over the age of consent. This would then support an evolutionary argument over a purely societal and normative explanation for judgments made regarding the sexual attractiveness of those under the age of consent.









Methods

Participants
Nineteen undergraduate university students on Psychology related degree programmes over the age of eighteen were recruited to the study. Due to computer failure to record responses (three participants) and partially completed responses that were unable to meet the threshold for analysis (one participant), data from 15 of these participants formed the final analysis.
There were no specific gender requirements for this study and so the final dataset comprised of 12 female participants, two male participants, and one who did not disclose their gender.  The mean age of the participants was 26.64 years and the standard deviation was 9.17. As the participants were University students they earned credits for participation. Participants were recruited through the Experiment Management System (EMS)and randomly assigned to one of two experimental groups. 


Design
The independent variable for the study was the target image label with two conditions (Subliminal Prime of Overage/Subliminal Prime of Underage). Two dependent variables were analysed separately: Dependent Variable One was the mean attractiveness rating of target images; Dependent Variable Two was the mean reaction time to respond to those images. All analyses were carried out using a between-subjects t-test.  Due to low numbers of participants a non-parametric test (Mann-Whitney U) was considered for use but as the data met parametric assumptions of sphericity and relied upon mean averages of multiple scores it was felt that the t-test was more appropriate for measurement.


Materials
Images used in the study were sourced from internet underwear shopping sites to ensure that the models were all over the legal age of consent. The images were female in provocative poses in underwear see Appendix A	Comment by Paul Hutchings: You need to be explaining the images here - what they show (females in provocative poses in underwear), refer to an appendix where you will want to have a couple of examples, set out number of images initially used etc.
To ensure that the images used were appropriate for the study, a pilot study was created on Qualtrics. In the pilot study each image was presented individually on the screen and participants were asked to rate the likelihood of the person in the image being 16 years old, on a scale of 1 (not at all likely) to 10 (highly likely). Ten participants completed the pilot study and the average rating for each image was calculated. From these ratings the images with the highest scores (most likely to be considered 16 years of age) were chosen for the main study, leaving a total of 66 images as usable for the main study.  	Comment by Paul Hutchings: Need info about number of images used in the final study here
The main study took place in the psychology labs in Swansea. The computer programme SuperLab was used on a lab computer to create two versions of the study, one using an ‘underage’ prime and the other using an ‘overage’ prime. The prime was ‘15’ and ‘18’. They were asked to rate the sexual attractiveness of the women in underwear on a 7-point scale (from extremely sexually unattractive to extremely sexually attractive). They had to press the keyboard to give an answer that has been explained to them. All the data has been saved to the computer and to a USB. They got a paper-based consent and debrief form. They saw the priming word first for 0.25ms and then the masking which was ‘XX’ and then the picture and then the scale. They used the keyboard when giving answers.  They had to choose from 1 to 7 as mentioned above.  	Comment by Paul Hutchings: This all has to be about the programme itself - at the moment you have no information about the prime and it is the most important part - needs the timings of the mask, what the prime was, etc.	Comment by Paul Hutchings: So this is some of the information that needs to go up into the Materials section as identified - but need to be much clearer about the mask (e.g., that it was masking using XX as the mask) 

Procedure
Participants who had taken part in the pilot study were not eligible to take part in the main study. The study was advertised on the department Experiment Management System site and informed participants that they would be required to view images of partially clothed females in provocative poses. Participants then signed up to individual timeslots if they wished to do so. Upon arriving at the laboratory at their scheduled time participants were welcomed by the researcher and positioned in an individual laboratory room, where they conducted all sections of the study in private. Prior to the beginning of the experiment every participant received a consent form explaining the study and informing them that all recorded data is anonymized and of their right to withdraw. The researcher collected their gender and age information. Participants were then presented with either the ‘overage’ or ‘underage’ version of the study on a lab computer screen and were asked to respond on the keyboard using the 1-7 scale identified on the keyboard. After completing all the tasks participants have been debriefed. All measures used in the study took approximately 20 minutes to complete. Participants received a full and detailed written debrief form once the study has been completed. It explained that none of the people in the images that were viewed in the study were below the legal age of sexual consent in the UK and explained why it was necessary to include this deception in the study, alongside full details of what the researcher area was exploring, and it also reminded participants of their right to withdraw their data. Finally, participants were thanked for their time and escorted from the laboratory.



Ethics
The study followed the BPS (2021) guideline in order to ensure that the study was conducted ethically. It was recognised that there were a number of ethical issues that needed to be addressed, such as rating provocatively posed women in partial clothing which may have made some participants may feel uncomfortable, and the fact that the primes, particularly the underage prime, involved a level of deception because participants would not be aware of them until the end of the study. Therefore, participants were informed in the study information provided on EMS that they would be required to rate images of partially clothed women for sexual attractiveness, allowing potential participants to make an informed decision on whether to sign up to this study. Furthermore, due to the experimental manipulation (participants being informed that images were of females below the age of consent via the subliminal prime) participants may have felt uncomfortable upon learning this. Moreover, due to deception being required for this study in not informing them of the use of the prime, some participants may have felt that they were not fully informed and may have wished for their data not to be used. Active deception (deliberately misleading the participants) was a requirement of this study as there was no other way to present the prime (knowledge of the prime would nullify any potential effect). Therefore, a full debrief was carried out with every participantat the end of the study, and this is also why the study took place in the lab rather than online, to ensure that a full debrief could be carried out and that participants fully understood the nature of the study. Participants were informed that if they wished for their data to be withdrawn at this point it would be deleted immediately (in practice no participant requested this and all participants indicated that they understood the need for deception in the study). Last but not least, as this was a lab-based study there was still the potential for Covid-related illness to be an issue. The labs have a protocol for ensuring the preparation of labs for participant studies in relation to Covid and these were followed at all times.	Comment by Paul Hutchings: Ref properly - year and which ones?


Results

As indicated in the Methods section above, data from 15 participants were used in this study as computer issues and non-completion of the study by some participants made their data unusable for analysis. 
The data were analyzed using parametric t-test analysis as there were no Leveine’s breaches in the data and the variance for each group was similar, and the use of multiple measures for each target image made use of a non-parametric unsuitable for the level of analysis. The independent variable for the study was the target image label with two conditions (Subliminal Prime of Overage/Subliminal Prime of Underage). Two dependent variables were analysed separately: Dependent Variable One was the mean attractiveness rating of target images; Dependent Variable Two was the mean reaction time to respond to those images. All analyses were carried out using a between-subjects t-test. The hypothesis was that rating the sexual attractiveness of females would be influenced by whether they were labelled as above or below the UK legal age of consent (16 years old), and that speed of responses to those labelled as under the age of consent would be longer as decision-making processes would need to incorporate this information. The final analysis was conducted with 15 participants and results are displayed in Table 1. A comparison was made between two groups based on whether they were over or under the age of consent. The average sexuality rating for those who were under the age of consent (M = 3.73, SD = 0.92) was compared to the average rating for those who were over the age of consent (M = 4.13, SD = 1.00). The average reaction time for those who were under the age of consent (M = 4312.49 ms, SD = 387.40) was compared to the average reaction time for those who were over the age of consent (M = 4222.62 ms, SD = 318.65). Sample sizes and age ranges were not reported.


Table 1
Group Statistics for Average Sexuality Rating and Average Reaction Time, by Age of Consent
                                           N         Mean        Std. Deviation         
	Average sexuality rating
	      Under       8
      Over         7
	       3.73                
       4.13
	0.92
1.00
	

	Avarage reaction time
	      Under       8
      Over         7
	       4312.49
       4222.62
	387.40
318.64
	






There are two separate independent t-tests being conducted. The first t-test compares the average sexuality rating between two groups, and the second t-test compares the average reaction time between those same two groups.
For the sexuality rating, the results show that there was no significant difference between the two groups (t = -.8107, df = 13, p = .2172). When assuming equal variances, the mean difference was .434, with a standard error of .4957750, and a 95% confidence interval of -1.47123 to .67084. When not assuming equal variances, the results were similar (t = -.802, df = 12.323, p = .219), with a mean difference of .438, standard error of .49902, and a 95% confidence interval of -1.48430 to .68392.	Comment by Paul Hutchings: We only report to two decimal places
For the reaction time, the results also showed no significant difference between the two groups (t = .4869, df = 13, p = .3182). See table 2. When assuming equal variances, the mean difference was .6354, with a standard error of 89.868627, and a 95% confidence interval of -309.648625 to 489.385879. When not assuming equal variances, the results were again similar (t = .493, df = 12.966, p = .315), with a mean difference of .630, standard error of 182.38875, and a 95% confidence interval of -304.26304 to 484.00028.
Overall, these results suggest that there were no significant differences between the two groups in terms of either their average sexuality rating or their average reaction time.
Top of Form

Bottom of Form



Analysis using an independent subjects t-test found that this was not a significant difference,  t(13) = .81, p < .05	Comment by Paul Hutchings:  








Table 2
Average reaction time by age of consent 











Underaged reaction time had a mean of 4312.4 milliseconds, SD = 387.4 and the Overage reaction time had a mean of 4222.6 milliseconds, SD = 318.6. That means that participants were slightly faster in the overaged group, but not significantly.  t(23) = .49, p < .05	Comment by Paul Hutchings:  
	Comment by Paul Hutchings: 

That disagrees with the hypothesis that assumed participants will produce a longer response time.
There were no statistically significant differences found in either the average sexuality rating or the reaction time between the two groups. However, based on the results of the independent-samples Mann-Whitney U test, there is no evidence to support the idea that the age of consent had a significant effect on the rating of sexual attractiveness of females or the speed of responses.

Based on the results of the analysis provided, it is not possible to definitively conclude whether explicit decision-making mechanisms influence rating of, and speed of response to, female sexual attractiveness. The average sexuality rating and reaction time data were collected and analyzed to determine if there were significant differences in rating and speed of response between females above or below the UK legal age of consent, but no statistically significant differences were found.
Therefore, it is not possible to determine from this analysis whether explicit decision-making mechanisms influenced rating of sexual attractiveness or speed of response. Further research may need to be conducted to explore the effects of explicit decision-making mechanisms on these variables.

Based on the information provided, it is not possible to definitively conclude whether implicit mechanisms lead to different ratings of, and speed of response to, female sexual attractiveness. The study mentioned in the question hypothesized that in the implicit condition, decision-making processes would be bypassed, which should lead to shorter response times and fewer differences in ratings. However, the results of the analysis provided did not show statistically significant differences in average sexuality rating or reaction time between females above or below the UK legal age of consent in either the explicit or implicit condition.
Therefore, it is not possible to determine from this analysis whether implicit mechanisms lead to different ratings of, and speed of response to, female sexual attractiveness. Further research may need to be conducted to explore the effects of implicit mechanisms on these variables.
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