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Abstract 

We investigated whether healthy older adults who live in female-dominated old age care 

homes can identify the gender of male and female faces of people from different ethnicities 

in the same way as young adults. We hypothesized that this mainly female environment 

would lead by exposure to a female-gender bias. A sample of 40 participants aged 20-30 and 

70-80 years identified the sex-of-face of 120 images of young and old adults, male and 

female faces, black and white faces, presented in a randomized sequence in a self-paced 

computer task. The young group was significantly more accurate and faster than the older 

group in sex-of-face identification. Men’s faces were identified as male faster than female 

faces as female by both young and old adults. Men’s faces were also more accurately 

identified by younger adults, but in care home residents, this was only the case for faces of 

young white and older black men. Faces of white older women were identified more 

accurately than those of black older women by the care home residents, especially in the 

women-only sample when men were excluded from statistical analysis. Because the known 

masculinity bias in women prevailed beyond the menopause, it is discussed whether rather 

than fertility hormones, women’s testosterone would be a likely candidate explaining the 

male advantage in sex-of-face identification throughout the life-span. 
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1. Introduction 

The current study investigates whether older adults who live in care homes can identify the 

gender of male and female faces of people from different ethnicities in the same way as young 

adults. Due to the greater longevity of women in the UK [1], the population of care homes tends 

to be formed by a majority of women. A number of these are widows who are living without their 

husbands for the first time. Moreover, care homes are also predominantly staffed by females who 

are employed in the care and nursing professions. Thus, residents do not come into contact with 

males with much frequency, and often not at all if housebound. According to face recognition 

theory, familiarity and exposure breed face recognition biases, for instance for the own race, while 

contact with people of different racial origins mediates the race bias [2]. Likewise, more contact 

with the same gender can produce an own-gender bias, with women recognizing more faces and 

more female faces [3]. In addition, older people can show an old-age bias, recognizing older faces 

better than a younger age group [4]. Thus, given such exposure-borne biases, we expected that 

care home residents, based on their daily environmental experience would be able to determine 

the gender of a face more accurately and faster for female, and possibly older female faces than 

for male faces. 

However, the above studies were referring to face recognition which involves memory and 

identification of individual faces. In contrast, studies on face preference use a forced-choice 

method asking participants which of two faces seems more attractive. The preference method 

does not require participants to identify individual faces, but instead two faces are compared and 

a choice is made for one under different task instructions (forced-choice). In this face preference 

literature, another bias is more important, and that is the preference of women for male faces, 

and the more masculine, the better. This is of course a statement that is too general, but it reflects 

that the majority of this research assumes that this preference is biologically determined: Women 

prefer masculine faces at times when their fertility is likely to be highest [5-7], unless they suffer 

from low self-esteem [8], or judge the masculinity of faces on the basis of a long-term relationship 

attractiveness rather than for a short-term occasion [9]. 

In the current study, we used neither a recognition nor a forced-choice task. Instead we used a 

sex-of-face identification task where attention was given to just one individual face at a time [10]. 

On the basis of the biological hormonal theory, we predicted that in a sex-of-face identification 

task, the present mainly female sample should not show better identification of male faces 

because the menopause would be more than several years in the past.  

There seems to be only one study that does not explain a preference for male faces with 

biological reasons [11]. DeBruine et al. showed in a large study which compared 30 nations that a 

preference for male faces increased, the more health decreased. This result still held when 

controlled for wealth and mating strategies. Age and sickness may be a vulnerability factor which 

causes a desire for male protection to become more important. This vulnerability also shows in 

older adults being more focused on positive faces [12] and paying less attention to fearful faces 



OBM Neurobiology 2020; 4(1), doi:10.21926/obm.neurobiol .2001050 

 

Page 17/17 

[13] which suggests an active defense mechanism against anxiety and threat. Hence, based on this 

background research, one would rather predict that female care home residents would show 

better identification of male faces. 

1.1 The Current Study 

In the current study, participants were asked to determine the gender of young and old, male 

and female, white and black faces. Designations of people can become dated over time and new 

definitions arise of what is acceptable language. Minear and Park [14] who created the pictures of 

faces in the present database used the terms ‘African-American’ and ‘Caucasian’, but in the most 

recent APA Publication Manual 7 this is evaluated as inappropriate. Instead, it says ‘Whenever 

possible, use the racial and/or ethnic terms that your participants themselves use’ [15] such as 

‘black’. We have not used the term ‘ethnic’ for the images of the various faces because it refers to 

the cultural dimension and not to the physical differences between faces [15].  

Identification of the gender of a face does not require memory for a particular face but only the 

decision whether the face that is seen is male or female. As such, this task seems fairly easy for the 

older sample especially because there was no memory requirement as in a recognition task and 

the response was self-paced without an upper time limit. While decisions faces are usually made 

within a very short time of 100 ms, longer exposure times increased confidence in judgements, 

but did not change the judgement itself [16]. We could expect that the two age groups would be 

able to identify the gender of a face their own age faster because the own-age effect appears to 

be a robust effect [17, 18] based on an immediate fast perceptual impression, while the own-race 

effect requires more thought [19]. Nevertheless, in other studies, the own-age effect was limited 

to the young comparison group and involved both early perceptual impressions and later retrieval 

of episodic information [20-22]. This may occur because young people have less contact with their 

older relatives and the older population in general [23, 24]. However, it was also demonstrated 

that young adults appear to have an own-age bias only when recognizing young against old faces, 

but show no bias if they have to remember just young, or just old faces [25]. 

We devised the sex-of-face identification task self-paced because our older group was up to 81 

years of age and hence we expected that they would need more time [26]. We also just presented 

one face at a time, only once, in a randomized order, rather than several faces at the same time, 

which decreases the processing load for older age groups [27] and avoids repetition priming [28].  

The fact that younger adults are better in identifying contemporary famous persons [29] led to 

the assumption that older adults are less adapt in accessing semantic knowledge. However, a 

recent study showed that semantic priming was intact in older adults  [30]. In the current study, we 

used anonymous images of faces from different age groups and ethnicities that were collected in 

Dallas, Texas, USA [14]. Previous research has shown that skin pigmentation does not change the 

accuracy of gender identification of faces but may lengthen latencies [31]. The study took place in 

East Sussex, UK, with a fairly large share of mainly white British residents. The last available census 

date is from 2001 and thus not up to date. However, it is estimated that ethnic minority citizens 

gradually leave the most deprived areas and settle in more gentrified ones, leading to less 

segregation in the UK [32]. The health and social care sector in the UK employs a large number of 

individuals who are immigrants from a variety of countries world-wide.  
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The aim of the study was to investigate whether the social phenomenon of female-dominated 

care homes would provide evidence for female-biased face processing based on familiarity. We 

investigated whether the increased exposure to female faces in old age residential care homes 

would lead to better identification of female than male faces by their inhabitants compared to a 

young age control group from the same area in the UK. Based on previous research, we expected 

somewhat extended reaction times towards black faces (same race bias) in the older sample and 

extended reaction times towards older faces (same age bias) in the younger sample. 

2. Methods  

2.1 Participants 

For the current study, G*Power analysis showed that with an a priori small effect size of .25, an 

alpha-level of .05, power of .80, and testing a difference of two age groups as between-factors, a 

repeated measurement MANOVA required a minimum sample size of N = 32. All participants who 

had consented were tested. The older age group of white participants was recruited in two private 

care homes in East Sussex. To match the older age group, we recruited the younger, also white 

age group of participants at the University of Sussex which is located in the same geographic area 

as the care homes, rather than at the London Metropolitan University (which is the authors’ 

institutional affiliation) with a more diverse student population. Thus, all participants were white 

British. Vision was intact or corrected by glasses. The sample consisted of N=40 participants. The 

younger age group, n=24, 24 to 31 years, 6 men, were healthy individuals and received no 

financial incentive to participate. The older age group, n=16, 70 to 81 years, 5 men, had no history 

of psychiatric or neurological disorders and also did not receive a reward for taking part in the 

experiment. The younger age group will be called ‘young adults’ or ‘young group’ and the older 

age group will be called ‘older adults’ or ‘old age group’ in the report of the results.  

2.2 Material 

Images were selected from an internet database of facial images [14], see Figure 1 for examples 

of women’s faces. Stimulus images were selected for two age groups, and for white and black 

people, respectively. Nine images of older men needed to be added to the database-drawn images 

and these were formatted in the same way as those from the data base. Because the participants 

lived in a white-majority county, we tried to match this environment and showed them double as 

many white faces (20 images) than black faces (10 images) of each gender and age in the 

experiment (120 images in total). Thus, the experiment aimed to map the white-majority 

environment where participants were living without imposing an ethnic parity that would have 

been artificial from their point of view insofar as it would not have been in accordance with their 

daily experiences. An equal amount of white and black faces may have overes timated 

performance of the older group in the care homes because of an experimental training effect.  

Images depicted young women aged 20-30 years, young men aged 20-30 years, older women aged 

70-80 years, and older men aged 70-80 years.  
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Figure 1 Examples of stimulus images of women’s faces. (Left column ‘old’, right 

column ‘young’) [14]. 

A Toshiba Satellite Pro L20 Windows 7 laptop with a 15’’ screen was used for testing. The 120 

images of faces on a uniformly greyish background were each presente d once in a randomized 

sequence using Superlab 5.0. Images were presented until the participant responded. A break 

after the 33rd and the 106th image was allowed for a brief rest. Participants were instructed to 

identify the gender of the person on the image by responding ‘m’ for male and ‘f’ for female. No 

feedback was given. Superlab measured reaction times and accuracy. 

2.3 Procedure 

The study was vetted by the Ethics committee of the Psychology Department of the London 

Metropolitan University according to the rules and regulations of the British Psychological Society 

in the United Kingdom which are in accordance with the Declaration of Helsinki [33]. Participants 

were given an info sheet, signed a consent form, and received a debrief sheet after the 

experiment. Testing was carried out individually in a separate room. There were five practice trials 

with faces that were not used in the experiment thereafter to familiarize participants with the 

response buttons. These trials were not analyzed. The duration of the experiment varied from 5-

15 minutes. 

2.4 Data Generation 

The individual files were aggregated as one text file and prepared within Excel . There were 

some missing trials, 2 of 400 trials for older female black faces (0.5%), 2 of 400 trials for young 

female black faces (0.5%), 2 of 800 trials for young female white faces (0.25%), 1 of 800 trials for 

young male white faces (0.13%), and 3 of 800 trials for old male white faces (0.38%); it is clear that 

these missing data were negligible. Data were then imported into SPSS, averaged and analyzed per 
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face category. Two datasets of participants from the younger age group were excluded because 

although they were 100% correct, they showed extremely extended reaction times with outlier 

mean values between 20,000 and 80,000 ms which is much longer than even for young children 

where maximum reaction times are usually under 10,000 ms [34]. 

3. Results 

Data were screened for outliers in an item-based fashion to make sure that our results do not 

hinge on just a handful of face images. First, because we had 20 images of white faces, reaction 

times were averaged across groups of 10 images each for young and older faces, respectively and 

then compared with each other in pairwise t-tests (two-tailed). There were no significant 

differences between the two random groups of white male faces, t (39) = -.38, p = .708 (young 

white male faces) and t (39) = -1.21, p = .232 (older white male faces). However, there were 

significant differences between the two random groups of white female faces: t (39) = 2.77, p 

= .008 (young white female faces) and t (39) = -5.20, p = .001 (older white female faces). Hence, 

the total percentage of wrongly identified faces was ascertained as 2.9%, equivalent to responses 

to 140 trials, in comparison to 97.1% correctly identified faces, equivalent to 4,648 trials for the 

entire sample. Item-based frequencies of the misidentified face images showed that there were 

five female images that were especially difficult to assess in terms of gender identity as they 

showed more than 10 misidentifications. Figure 2 shows that the most difficult to identify female 

faces were from both age groups and from both white and black faces.  

 

Figure 2 Faces that attracted more than 10 gender misidentifications [14] (see items 

set in bold in Table 1). 

Also all the other misidentified faces occurred across categories, see Table 1. Older black male 

faces were the easiest to identify as men’s faces as they were only misidentified on one single trial 

in the entire sample. Thus, all stimuli were used for statistical analyses because there was no 

bundling of misidentified cases in just one category. 
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Table 1 Frequencies of 140 gender-misidentified faces per category. 

 Frequency Per Cent 

Young White Female Faces  

FemYoungWhite 1 12 8.6 

FemYoungWhite 2 11 7.9 

FemYoungWhite 13 5 3.6 

FemYoungWhite 8 2 1.4 

FemYoungWhite 11 2 1.4 

FemYoungWhite 15 2 1.4 

FemYoungWhite 7 1 .7 

FemYoungWhite 9 1 .7 

FemYoungWhite 12 1 .7 

Total 37 26.4 

Young Black Female Faces 

FemYoungBlack 5 10 7.1 

FemYoungBlack 9 4 2.9 

FemYoungBlack 8 2 1.4 

FemYoungBlack 3 1 .7 

Total  17 12.1 

Older White Female Faces 

FemOldWhite 12 3 2.1 

FemOldWhite 2 2 1.4 

FemOldWhite 3 2 1.4 

FemOldWhite 10 2 1.4 

FemOldWhite 19 2 1.4 

FemOldWhite 17 1 .7 

FemOldWhite 18 1 .7 

Total  13 9.3 

Older Black Female Faces 

FemOldBlack 3 14 10.0 

FemOldBlack 1 12 8.6 

FemOldBlack5 5 3.6 

FemOldBlack6 3 2.1 

FemOldBlack2 1 .7 

FemOldBlack7 1 .7 

FemOldBlack8 1 .7 

FemOldBlack9 1 .7 

FemOldBlack 10 1 .7 

Total  39 27.8 

Young White Male Faces 

MaleYoungWhite 9 3 2.1 

MaleYoungWhite 7 2 1.4 

MaleYoungWhite 2 1 .7 
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MaleYoungWhite 3 1 .7 

MaleYoungWhite 10 1 .7 

MaleYoungWhite 17 1 .7 

MaleYoungWhite 18 1 .7 

Total 10 7.1 

Young Black Male Faces 

MaleYoungBlack 8 5 3.6 

MaleYoungBlack 9 2 1.4 

MaleYoungBlack 2 1 .7 

MaleYoungBlack 3 1 .7 

MaleYoungBlack 4 1 .7 

MaleYoungBlack 5 1 .7 

MaleYoungBlack 6 1 .7 

Total 12 8.6 

Older White Male Faces 

MaleOldWhite 14 4 2.9 

MaleOldWhite 4 1 .7 

MaleOldWhite 9 1 .7 

MaleOldWhite 12 1 .7 

MaleOldWhite 15 1 .7 

MaleOldWhite 16 1 .7 

MaleOldWhite 17 1 .7 

MaleOldWhite 19 1 .7 

Total 11 7.8 

Older Black Male Faces 

MaleOldBlack 7 1 .7 

Total 1 .7 

Total Number of 

Misidentifications 

140 100 

To test whether gender decision making was influenced by features of the displayed faces, a 2 

(face age) by 2 (face gender) by 2 (face color) by 2 (age group) MANOVA with repeated measures 

on the first three factors was computed for accuracy and reaction times. We analyzed the 

complete sample first. We report the results for the female-only samples either explicitly in the 

text, or in brackets in order to be able to confirm the prediction that older females would show 

faster reaction times for female faces due to higher exposure in their care homes. The two 

analyses could thus corroborate each other increasing the reliability of the results.  

Accuracy. In general, young participants were more correct (M = 98.4% [98.5%]) than the older 

age group (M = 94.1% [93.7%]), F(1, 38) = 45.79, p < .001, η2 = .56 [F(1, 27) = 44.12, p < .001, η 

= .64]. 

A significant effect of the gender of the face was found as male faces (M = 98.3%, [98.9%]) were 

identified more correctly than female faces (M = 94.2%, [93.4%]), F(1, 38) = 26.87, p < .001, η2 

= .43, [F(1, 27) = 47.73, p < .001, η2 = .66].  
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However, the two-way interaction between the gender of the face and the participant age 

group showed that better identification of the male faces was minimal in young participants 

(female faces M = 97.2% [97.3%]; male faces M = 99.7% [99.7%]), but pronounced in the older age 

group (female faces M = 91.3% [89.4%]; male faces M = 97.0% [98.1%]), F(1, 38) = 4.50, p = .041, 

η2 = .11 [F(1, 27) = 15.27, p = .001, η2 = .38.] 

A main effect of skin color of the face also made a difference for the determination of the 

gender of the face as white faces were easier to judge by the white participants (M = 97.5% 

[97.5%]) than black faces (M = 95.1% [94.7%]), F(1, 38) = 20.60, p < .001, η2 = .36, [F(1, 27) = 22.38, 

p = .001, η2 = .47]. 

However, a two-way interaction of skin color with age group showed that color of the face was 

immaterial to the young participants (white faces M = 99.0% [98.9%]; darker faces M = 97.9% 

[98.4%]), but relevant for the accuracy of the judgement of the older age group (white faces M = 

95.9% [96.1%]; black faces M = 92.3% [91.4%]), F(1, 38) = 6.25, p = .017, η2 = .15, [F(1, 27) = 11.31, 

p = .002, η2 = .31]. 

The age of the face interacted two-way with the gender of the face, F(1, 38) = 9.57, p = .004, η2 

= .21, [F(1, 27) = 14.08, p = .001, η2 = .36], and three-way with the participant age group, F(1, 38) = 

13.51, p = .001, η2 = .27, [F(1, 27) = 11.79, p = .002, η2 = .32]. Post hoc independent samples t-tests 

show that the young group was always more accurate than the older group, ps < .012. Figure 3 

shows that this difference between young and older participants was especially pronounced with 

regards to images of older female faces.  

 

Figure 3 The effect of age and gender of the face on young and old adults’ decisions . * 

= p < .05, ** = p < .01, *** = p < .001. 

The skin color of the face was important for the accuracy of the gender identification as all two-

way and three-way interactions were significant, ps < .015 [ps < .002], as well as the four-way 

interaction with the faces’ age and gender and the participant groups, F(1, 38) = 35.46, p < .001, η2 

= .50 [F(1, 27) = 19.68, p < .001, η2 = .44].  
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Post-hoc pairwise t-tests showed that male faces were always better identified as male by 

young people independently of the skin color, ps > .042, see Figure 4. In contrast, the older age 

group significantly better identified young white male than young white female faces, and faces of 

older black men were significantly better identified than those of older black women. Or to phrase 

it in another way, the older group was the least accurate in identifying the gender of older 

women’s black faces. 

 

Figure 4 Accuracy of gender identification in relation to the age, gender and color of 

faces. * = p < .05, ** = p < .01, *** = p < .001. 

Reaction Times. The same analysis of variance was run for reaction times. The older age group 

(M = 1634 ms [1606 ms]) was considerably slower to decide than the young age group (M = 929 

ms [951 ms]), F(1, 38) = 23.16, p < .001, η2 = .39 [F(1, 27) = 11.27, p = .003, η2 = .31]. 

A female face took longer to be identified as female (M = 1400 ms [1434 ms]) than a male face 

as male (M = 1164 ms [1123 ms]), F(1, 38) = 17.66, p < .001, η2 = .33 [F(1, 27) = 25.45, p < .001, η2 

= .50]. However, this varied with age as shown in a significant two-way interaction of gender of 

the face and the participant age group in the whole sample, F(1, 38) = 8.79, p = .005, η2 = .20, 

which did not reach significance in the women-only sample, F(1, 27) = 3.21, p = .085, η2 = .11. Post-

hoc pairwise t-tests showed that male faces were only somewhat faster identified in the young 

age group (female faces M = 964 ms; male faces M = 894 ms [female faces M = 1004 ms, male 

faces M = 898 ms]), but this difference was significant, t(21) = 2.31, p = .031 [t(15) = 3.93, p = .001]. 

The older age group, though, was considerably faster in gender identification of male faces (M = 

1433 ms) than of female faces (M = 1835 ms), t(15) = 3.20, p = .006 [male faces M = 1347 ms, 

female faces M = 1864 ms, t(10) = 3.57, p = .005]. 

The other features of the faces besides gender also had an impact on reaction times. The 

gender of the face interacted with its age, F(1, 38) = 7.38, p = .010, η2 = .17 [F(1, 27) = 5.79, p 

= .024, η2 = .19]. The gender of the face also interacted with its color, F(1, 38) = 4.12, p = .050, η2 

= .10, [F(1, 27) = 3.42, p = .076, η2 = .12] and the factors gender, age and color of the face 
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interacted three-way, F(1, 38) = 4.12, p = .050, η2 = .10 [F(1, 27) = 4.66, p = .041, η2 = .16]. Figure 5 

shows that all male faces were identified faster except for young black faces which were gender-

identified at the same speed in the mixed sample, while the women-only sample also identified 

the young male black faces quicker than the young female black faces. This three-way effect of age, 

gender and color of faces did not interact four-way with age group, F(1, 38) = 3.40, p = .073, ns 

[F(1, 27) = 1.77, p = .195, ns], that is, there was no difference over the life-span. 

 

Figure 5 Reaction times of gender identification in relation to the age, gender and 

color of faces. Mixed sample (left), women-only sample (right). * = p < .05, ** = p < .01, 

*** = p < .001. 

To recap, we double-checked whether results would also hold if men were omitted from the 

analyses in both the young and the old age groups. The effects stayed significant, with F and η2 

values much increased in the MANOVA of accuracy, while the reaction times analysis of the 

women-only sample sometimes showed attenuated p-values, but values of the three-way 

interaction of age, gender and color of the faces increased like in the accuracy analysis.  

4. Discussion 

The aim of the study was to investigate whether the social phenomenon of female-dominated 

care homes would provide evidence for female-biased face processing based on familiarity. The 

hypothesis was that care home residents should be able to decide about t he gender of a face 

better and faster when identifying female rather than male faces when compared to young age 

controls because (a) they are no longer fertile and the face recognition preference literature 

suggests that young women react fast to masculine faces because of their hormone balance, (b) 

their daily environment is dominated by female carers and previous literature suggests that biases 

can arise simply as a mere exposure effect. We were not making any assumptions about 

preference because this would have required a forced-choice task paradigm [35]. Our study 

showed some expected results, and some surprising results. 

Not surprisingly, the young group was significantly more accurate and faster than the older 

group. Very often old age is associated with a decreasing ability to identify faces, however, while 

this is often the case, older participants are also aware of this process and often evaluate their 
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own judgments as less reliable [36]. Men’s faces were identified as male more accurately and 

faster, not only in the group of young adults, but also in the older age group and in the all -women 

sample. This result does not confirm that (a) exposure to a mainly female environment would lead 

to a sex-of-face identification bias for female faces and (b) that only fertile women would show a 

masculinity bias for male faces. A masculinity bias for male faces was even demonstrated in a large 

sample of 245 4-5-year-old children: At an age that is many years before puberty, the speed of 

sex-of-face identification was facilitated by attractiveness for female faces, but only by masculinity 

for male faces [10]. Hoss et al. explain that the masculinity effect would be due to children’s 

greater familiarity with female faces [37], in the same way as we assumed that care home 

residents would have higher familiarity with female faces as these are more common in the caring 

professions. Thus, if there is only one dominant facial prototype, the female face, male faces 

deviate stronger from the prototype than the various female exemplars and thus this contrast 

would facilitate male sex-of-face identification. Hence, from this facial prototype pers pective, 

male faces are not identified in their own right but as ‘not-female’: Hoss et al. showed that 

children made the least mistakes with low attractive, high masculinity faces. In short, also in this 

developmental study with a similar hypothesis, for a sex-of-face identification advantage for male 

faces to occur, a high fertility-related hormone level was not required.  

The hypothesis of an own-age bias with extended reaction times towards older faces in the 

younger sample was not confirmed. The young group also did not show an own-race bias. Instead, 

there was significantly better accuracy for male face identification. There were also faster reaction 

times for male faces and this effect occurred without a significant age difference. However, the 

older sample showed an own-race bias, not in general, but to some degree. Astonishingly, while 

the care home residents showed equal accuracy when determining the gender of images of older 

white faces, they identified the gender of images of older male black faces with significantly more 

accuracy than those of older female black faces. The difference was nearly 20%. This result 

became even more pronounced when men participants were excluded from analysis. 

Thus, also in the environment of care homes with predominantly female residents and staff, 

better identification of male faces occurred. De Bruine et al. [11] found in a very large sample of 

4794 women from 30 countries that a preference for male faces increased the more health 

decreased. They concluded that such a preference may reflect a desire for male protection. This 

was independent of cross-cultural differences in wealth or women's mating strategies. Future 

research may investigate whether this hypothesized desire is indeed based on a feeling of 

vulnerability which requires a ‘male security guard’ or ‘provider’ rather than a friend and partner 

of the opposite sex, or whether it is a mixture of these two aspects. It is a limitation of the current 

study that we did not use a questionnaire about loneliness and asked participants about their 

interest in finding a partner of the opposite sex because we assumed that the care home would 

provide female companionship. Our results clearly refute the theory that better identification of 

masculine faces would be a reflection of just young women’s desire at the peak of their estrogen 

levels.  

While this biological hypothesis is clearly refuted, the exposure hypothesis needs further 

research. Our initial hypothesis was that high exposure to female faces may generate an 

advantage for female-gender face identification in the older age group. We found that this was 

not the case, but on the contrary, male faces were better identified. It must be stated, however, 

that we did not count the exact numbers of male and female staff members in the actual care 
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home at the time of the data collection. Another limitation with respect to the exposure 

hypothesis is that we did not measure the length of time that the care home residents were living 

in the institution. One the one hand, according to the exposure theory, we cannot exclude the 

possibility that those living since a longer time in a mainly female staffed care home would 

develop a better identification of female faces. On the other hand, according to the prototype 

theory, it would be predicted that longer exposure would not make any difference to the male 

face advantage because a stronger female face prototype would only increase the distinctiveness 

of the male face exemplars. 

The older age group and in particular the older women identified the gender of the images of 

the faces of older white men and women to the same degree, but were significantly more in 

accurate when judging the gender of images of older black male than female black faces. In 

general, female faces are much more determined by attractiveness than male faces [10]. As Figure 

1 shows, the faces of the elderly US women in the database could be quite groomed, whether 

white or black. Thus, it appears, that the mainly elderly women in the current sex-of-face 

identification task may have felt somewhat competitive towards same-aged women of another 

ethnicity. Such selective discrimination can also occur on an institutional level, for instance, an 

older black female like BBC news presenter Moira Stuart appears not to have had the same 

attraction as an older black male like Trevor MacDonald [38, 39]. The result that the older group 

showed less attention to some older female faces than others is a further hint that it was not just 

exposure but probably a competitive bias that created a sex-of-face identification bias in these 

female care home residents. Indeed, in previous research with 23-year-old women it was found 

that the ‘male’ hormone testosterone level was a predictor for an advantage for masculine faces 

in a forced-choice task, and not the ‘female’ reproductive-relevant hormones progesterone and 

estrogen [40]. Other researchers have shown that women’s testosterone is relevant for a 

masculinity preference in face processing in the second half of the female menstruation cycle after 

ovulation [41]. Likewise, the degree of masculinity of a face itself is determined by the levels of 

testosterone and indicates competitiveness [42, 43]. The current life-span study on gender 

identification of face images gives some reasons to develop a new hypothesis for future research 

which is in contrast to the hypothesis of a fertility-related estrogen-based advantage for male 

faces that was derived from research with just young women: The masculinity bias would be 

instead determined by a combination of a testosterone-driven bias which may prevail into old age 

and a contrasting visual distinctiveness effect of male faces compared to a prototype face.  

Thus, the study provided important results which could be a base for the development of a 

more extensive and detailed study that would control levels of testosterone levels in men and 

women across the life-span to test its impact on the masculinity bias in face processing. It is well 

known that testosterone levels decline during the life-span in men [44]. Most interestingly, while 

men’s testosterone levels continuously decrease by 60.2% during the life-span, in women, who on 

average have only about 5% of the testosterone of men, it decreased by only 30% [45]. However, 

testosterone levels are not an encapsulated biological process. Testosterone levels in boys surpass 

those in girls at about ten years of age [45, 46] and are mediated by the quality of the relationship 

with the parents [46]. Testosterone in adults is also mediated by romantic relationships [47] which 

can cause men’s testosterone level to drop while women’s testosterone level increases. Women’s 

jealousy of other women shows a clear correlation with testosterone levels [48]. Moreover, on 

performance measures, aggressiveness and focus were testosterone-dependent in young female 
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college rugby players, but female rivalry was related to the stress hormone estradiol [49]. 

Competitiveness and testosterone were found to be more highly related in elite than non-elite 

women athletes [50]. Thus, in such a future hormone-controlled life-span study of the masculinity 

bias in face processing, one could also expect a cohort effect as average modern young women 

may be likely to compete in both the marriage and the labor market while this would not have 

been the case in the older generation that we tested. 

Author Contributions 

Chris Lange-Küttner and Donna Martinez-Claras developed the experiment, analysed the data 

and wrote the report. Donna Martinez-Claras collected the data in the care homes and the 

University of Sussex. Chris Lange-Küttner created the figures, processed all revisions of the 

manuscript and conducted additional statistical analyses. 

Competing Interests 

The authors have declared that no competing interests exist. 

References 

1. Bennett JE, Li G, Foreman K, Best N, Kontis V, Pearson C, et al. The future of life expectancy 

and life expectancy inequalities in england and wales: Bayesian spatiotemporal forecasting. 

The Lancet. 2015; 386: 163-170. 

2. Chiroro P, Valentine T. An investigation of the contact hypothesis of the own-race bias in face 

recognition. Q J Exp Psychol Section A. 1995; 48: 879-894. 

3. Herlitz A, Lovén J. Sex differences and the own-gender bias in face recognition: A meta-

analytic review. Vis Cogn. 2013; 21: 1306-1336. 

4. Verdichevski M, Steeves JK. Own-age and own-sex biases in recognition of aged faces. Acta 

Pchol. 2013; 144: 418-423. 

5. Little AC, Jones BC, DeBruine LM. Preferences for variation in masculinity in real male faces 

change across the menstrual cycle: Women prefer more masculine faces when they are more 

fertile. Pers Individ Dif. 2008; 45: 478-482. 

6. Little AC, Jones BC, Penton-Voak IS, Burt DM, Perrett DI. Partnership status and the temporal 

context of relationships influence human female preferences for sexual dimorphism in male 

face shape. Proc Biol Sci. 2002; 269: 1095-1100. 

7. Penton-Voak IS, Perrett DI, Castles DL, Kobayashi T, Burt DM, Murray LK, et al. Menstr ual 

cycle alters face preference. Nature. 1999; 399: 741-742. 

8. Johnston VS, Hagel R, Franklin M, Fink B, Grammer K. Male facial attractiveness: Evidence for 

hormone-mediated adaptive design. Evol Hum Behav. 2001; 22: 251-267. 

9. Little AC, Jones BC. Variation in facial masculinity and symmetry preferences across the 

menstrual cycle is moderated by relationship context. Psychoneuroendocrinology. 2012; 37: 

999-1008. 

10. Hoss RA, Ramsey JL, Griffin AM, Langlois JH. The role of facial attractiveness and facia l 

masculinity/femininity in sex classification of faces. Perception. 2005; 34: 1459-1474. 



OBM Neurobiology 2020; 4(1), doi:10.21926/obm.neurobiol .2001050 

 

Page 17/17 

11. DeBruine LM, Jones BC, Crawford JR, Welling LL, Little AC. The health of a nation predicts 

their mate preferences: Cross-cultural variation in women's preferences for masculinized 

male faces. Proc Biol Sci. 2010; 277: 2405-2410. 

12. Simón T, Suengas AG, Ruiz-Gallego-Largo T, Bandrés J. Positive bias is a defining characteristic 

of aging to the same extent as declining performance. Int J Psychol. 2013; 48: 704-714. 

13. Zsoldos I, Cousin E, Klein-Koerkamp Y, Pichat C, Hot P. Age-related differences in brain activity 

during implicit and explicit processing of fearful facial expressions. Brain Res. 2016; 1650: 

208-217. 

14. Minear M, Park DC. A lifespan database of adult facial stimuli. Behav Res Methods Instrum 

Comput. 2004; 36: 630-633. 

15. Publication manual of the American Psychological Association 7th edition. In: Washington DC. 

American psychological association. 2019. p. 142. 

16. Willis J, Todorov A. First impressions: Making up your mind after a 100-ms exposure to a face. 

Psychol Sci. 2006; 17: 592-598. 

17. Ebner NC, He Y, Johnson MK. Age and emotion affect how we look at a face: Visual scan 

patterns differ for own-age versus other-age emotional faces. Cogn Emot. 2011; 25: 983-997. 

18. Rhodes MG, Anastasi JS. The own-age bias in face recognition: A meta-analytic and 

theoretical review. Psychol Bull. 2012; 138: 146. 

19. Wiese H. The role of age and ethnic group in face recognition memory : ERP evidence from a 

combined own-age and own-race bias study. Biol Psychol. 2012; 89: 137-147. 

20. Denkinger B, Kinn M. Own-age bias and positivity effects in facial recognition. Exp Aging Res. 

2018; 44: 411-426. 

21. Proietti V, Macchi Cassia V, Mondloch CJ. The own‐age face recognition bias is task 

dependent. Br J Psychol. 2015; 106: 446-467. 

22. Wiese H, Schweinberger SR, Hansen K. The age of the beholder: ERP evidence of an own-age 

bias in face memory. Neuropsychologia. 2008; 46: 2973-2985. 

23. Harrison V, Hole GJ. Evidence for a contact-based explanation of the own-age bias in face 

recognition. Psychon Bull Rev. 2009; 16: 264-269. 

24. Wiese H, Komes J, Schweinberger SR. Ageing faces in ageing minds: A review on the own-age 

bias in face recognition. Vis Cogn. 2013; 21: 1337-1363. 

25. Bryce MS, Dodson CS. Cross-age effect in recognition performance and memory monitoring 

for faces. Psychol Aging. 2013; 28: 87. 

26. Salthouse TA. Aging and measures of processing speed. Biol Psychol. 2000; 54: 35-54. 

27. Lamont AC, Stewart-Williams S, Podd J. Face recognition and aging: Effects of target age and 

memory load. Mem Cognit. 2005; 33: 1017-1024. 

28. Ellis AW, Young AW, Flude BM. Repetition priming and face processing: Priming occurs within 

the system that responds to the identity of a face. Q J Exp Psychol Section A. 1990; 42: 495-

512. 

29. Bäckman L. Recognition memory across the adult life span: The role of prior knowledge. Mem 

Cognit. 1991; 19: 63-71. 

30. Wiese H, Komes J, Tüttenberg S, Leidinger J, Schweinberger SR. Age-related differences in 

face recognition: Neural correlates of repetition and semantic priming in young and older 

adults. J Expl Psychol Learn Mem Cogn. 2017; 43: 1254. 



OBM Neurobiology 2020; 4(1), doi:10.21926/obm.neurobiol .2001050 

 

Page 17/17 

31. Bruce V, Langton S. The use of pigmentation and shading information in recognising the sex 

and identities of faces. Perception. 1994; 23: 803-822. 

32. Rees P, Wohland P, Norman P, Boden P. A local analysis of ethnic group population trends 

and projections for the UK. J Popul Res. 2011; 28: 149-183. 

33. British Psychological Society. Code of Human Research Ethics. Leicester: BPS. 2014.  

34. Lange-Küttner C. The importance of reaction times for developmental science: What a 

difference milliseconds make. Int J Dev Sci. 2012; 6: 51-55. 

35. Rennels JL, Bronstad PM, Langlois JH. Are attractive men's faces masculine or feminine? The 

importance of type of facial stimuli. J Exp Psychol Hum Percept Perform. 2008; 34: 884. 

36. Colloff MF, Wade KA, Wixted JT, Maylor EA. A signal-detection analysis of eyewitness 

identification across the adult lifespan. Psychol Aging. 2017; 32: 243. 

37. Ramsey JL, Langlois JH, Marti NC. Infant categorization of faces: Ladies first. Dev Rev. 2005; 25: 

212-246. 

38. Blake HB. It wasn't Trevor or Moira - I was the first black british tv presenter. The Guardian. 

2008. Retrieved from: 

https://www.theguardian.com/commentisfree/2008/oct/23/television-raceandreligion. 

39. Moira Stuart. Wikipedia (Producer). 2018. Available from: 

https://en.wikipedia.org/wiki/Moira_Stuart. 

40. Welling LL, Jones BC, DeBruine LM, Conway CA, Smith ML, Little A, et al. Raised salivary 

testosterone in women is associated with increased attraction to masculine faces. Horm 

Behav. 2007; 52: 156-161. 

41. Roney JR, Simmons ZL. Women's estradiol predicts preference for facial cues of men's 

testosterone. Horm Behav. 2008; 53: 14-19. 

42. Penton-Voak IS, Chen JY. High salivary testosterone is linked to masculine male facial 

appearance in humans. Evol Hum Behav. 2004; 25: 229-241. 

43. Pound N, Penton-Voak IS, Surridge AK. Testosterone responses to competition in men are 

related to facial masculinity. Proc Biol Sci. 2009; 276: 153-159. 

44. Stárka L, Pospíšilová H, Hill M. Free testosterone and free dihydrotestosterone throughout 

the life span of men. J Steroid Biochem Mol Biol. 2009; 116: 118-120. 

45. Elmlinger MW, Kühnel W, Wormstall H, Döller PC. Reference intervals for testosterone, 

androstenedione and SHBG levels in healthy females and males from birth until old age. Clin 

Lab. 2005; 51: 625-632. 

46. Booth A, Johnson DR, Granger DA, Crouter AC, McHale S. Testosterone and child and 

adolescent adjustment: The moderating role of parent-child relationships. Dev Psychol. 2003; 

39: 85. 

47. Marazziti D, Canale D. Hormonal changes when falling in love. Psychoneuroendocrinology. 

2004; 29: 931-936. 

48. Hahn AC, Fisher CI, Cobey KD, DeBruine LM, Jones BC. A longitudinal analysis of women’s 

salivary testosterone and intrasexual competitiveness. Psychoneuroendocrinology. 2016; 64: 

117-122. 

49. Bateup HS, Booth A, Shirtcliff EA, Granger DA. Testosterone, cortisol, and women's 

competition. Evol Hum Behav. 2002; 23: 181-192. 

50. Crewther BT, Cook CJ. A longitudinal analysis of salivary testosterone concentrations and 

competitiveness in elite and non-elite women athletes. Physiol Behav. 2018; 188: 157-161. 



OBM Neurobiology 2020; 4(1), doi:10.21926/obm.neurobiol .2001050 

 

Page 17/17 

 

 

OBM Neurobiology OBM Neurobiology 

 

   Enjoy OBM Neurobiology by:  

   1.  Submitting a manuscript  

   2.  Joining volunteer reviewer bank 

   3.  Joining Editorial Board 
   4.  Guest editing a special issue 

  For more details, please visit: 

  http://www.lidsen.com/journals/neurobiology OBM Neurobiology 
 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

