
Comprehensive Psychoneuroendocrinology 12 (2022) 100162

Available online 9 November 2022
2666-4976/Crown Copyright © 2022 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Sex and age interact in reading the mind in the eyes 

Matthias L. Schroeter a,b,c,*, Jana Kynast a,c, Haiko Schlögl d, Simon Baron-Cohen e, 
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A B S T R A C T   

Social cognition includes understanding the mental states (thoughts, feelings, intentions, desires, and beliefs) of 
others – so-called ‘theory of mind’ or ‘mindreading’. Recent studies have shown an impact of age and sex. Here, 
we applied the ‘Reading the Mind in the Eyes’ Test (RMET) that measures the ability to identify mental states 
from the eye region of the face. RMET accuracy was measured and analyzed in a large population-based sample 
(N = 1603) across the whole adult age-range from 19 to 79 years with effect size analyses (Hedges’ g). Overall 
test performance was lower in older than younger women and men, whereas differences between women and 
men were almost negligible across the whole cohort. In a further analysis focusing on age-specific sex differences, 
RMET accuracy was higher for women below 45 years compared to men. This sex effect nearly vanished in older 
people above 45 years of age. Results were verified in a sub-cohort after excluding participants with neurological 
and psychiatric conditions, and with another cut-off, i.e. 50 years of age. In conclusion, results suggest that 
mindreading declines with age. Overall sex effects were small and results suggest that age-related hormonal and 
social factors may impact mental state perception. Future mega-analyses and longitudinal studies including 
hormonal and social measures are needed to validate the interaction between RMET performance, aging and sex.   

1. Introduction 

Theory of Mind (ToM) also known as ‘mentalizing’ or ‘mindreading’ 
is a crucial socio-cognitive skill [1,2]. It enables the attribution of mental 
states to self and others and, herewith, adequate social communication 
and interaction. A well-known and frequently used test to investigate 
social cognition is the ‘Reading the Mind in the Eyes’ Test (RMET), 
where people attribute mental states to gaze [3,4]. Here, participants 
select the term that most appropriately describes the mental state of the 
person in photographs of the eye-region. 

Recently, we investigated RMET accuracy in the context of age and 
cognition across the whole adult age-range (19–79 years) in a large 
population-based sample (N = 1603) [2]. In line with an aging-focused 
meta-analysis of social cognition [5], lower RMET accuracy was 
significantly associated with advanced age, indicating problems infer
ring mental state from gaze at older age. 

Sex (i.e., male or female biological sex) is a key variable impacting 
social cognitive processes directly and/or indirectly by interaction with 

related physiological and environmental variables (e.g., brain, genes, 
hormones, social experience, and culture; [6,7]). Recent findings 
regarding RMET performance are contradictory. While some studies do 
not find differences between men and women regarding RMET accuracy 
rates [8–10], others hint at a small but robust advantage for women over 
men [4,9,11–16]. Critically, past studies investigating these sex effects 
have been performed mainly in highly selective study samples (i.e. 
highly educated, young adults/undergraduates). Based on meta-analytic 
evidence [4] and our own studies [2,17], we expected a small 
on-average performance advantage in women relative to men. In line 
with this, RMET performance has been reported to be sensitive to hor
mone effects, including testosterone and estrogen [18–21]. 

Having a large lifespan-cohort of men and women available for 
testing allowed us to investigate whether any sex differences in RMET 
performance are still detectable after the typical age of menopause. The 
time before menopause, i.e. perimenopause, is a phase of heightened 
fluctuations in endogenous sex steroid levels, followed by follicular 
depletion and low concentrations of sex steroids estrogen, progesterone 
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and testosterone during the postmenopausal years [22]. Since, on 
average, women enter the menopause approximately by 45 years of age 
[23], this age was set as a proxy for menopausal status to detect dif
ferences between men and women as a function of hormonal variations 
pre- versus post-menopause. We hypothesized that the sex-effect on 
RMET outcomes decreased after menopause, suggesting that higher es
trogen and/or progesterone concentrations have a positive effect on test 
performance and mediate the sex differences observed in younger per
sons. However, since we do not directly measure hormonal status, our 
main analysis centers on testing for an age by sex interaction. 

2. Materials and methods 

This study was part of the population-based study of the Leipzig 
Research Centre for Civilization Diseases [24]. Of randomly sampled 
people, where data had been provided by the resident’s registration 
office of the city of Leipzig, 10,000 participants were tested in total from 
August 2011 to November 2014. Most participants were of European 
ancestry. A subsample was characterized by in-depth cognitive pheno
typing including the RMET (final cohort 1603 persons; age range 19–79 
years). Detailed information can be found in Ref. [2]. 

ToM was assessed with the German version of the revised RMET [3, 
25]. It includes 36 pictures showing the eye region. Every picture is 
presented with four words of which the best fitting mental state has to be 
selected. The test was self-paced and took 10–15 min to complete. Ac
curacy rates (percentage of correct responses) were analyzed. All in
dividuals scored above chance level (>25%), ensuring sufficient 
understanding of the test. 

Information about sex was obtained directly from the resident’s 
registration office of the city of Leipzig for each participant, at the time 
of data collection the possibilities were male and female. Moreover, 
participants filled in a questionnaire with the question: “What is your 
gender?” (“Welches Geschlecht haben Sie?“). Options were male or fe
male. In 93.4% of the study population, information on both factors was 
available and matched in all cases. 

Women were classified as likely premenopausal if they were younger 
than 45 years or likely peri- or postmenopausal if they were 45 years and 
older, following [23]. As mentioned above, age was used as a proxy for 
menopausal status in women, as objective information about hormonal 
concentrations or anamnestic information about menstruation was not 
available. The study was approved by the ethics committee of the Uni
versity of Leipzig and was in accordance with the latest version of the 
Declaration of Helsinki. Each participant provided written informed 
consent. 

To analyze differences between women and men in RMET perfor
mance, Hedges’ g was calculated [26]. As a standardized measure 
Hedges’ g was chosen as effect size measure because it corrects for dif
ferences in sample size [27]. According to established conventions [28], 
effects can be classified as small g = |0.2|, medium g = |0.5|, or large g =
|0.8|. Magnitude of the difference in RMET accuracy between women 
and men was calculated in the whole sample and within each 5-year age 
group (19–24, 25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 55–59, 
60–64, 65–69, 70–74, 75–80 years), performance of men was referenced 
to performance of women. Thus, negative scores indicate lower accuracy 
for men relative to women. To investigate the effect of possible meno
pausal state, effect sizes for the sex effect were additionally calculated 
for individuals younger and equal or older than 45 years of age. In all 
cases, respective 95% confidence intervals of the effect sizes were 
calculated. To test differences between men and women in young (<45 
years) compared to older adults (≥45 years), effect sizes were compared 
with an independent sample t-test. Based on the values published in a 
recent meta-analysis (g = 0.177, β = 0.2, α = 0.01; [4]), a power analysis 
was conducted to estimate if our sample was large enough to detect 
differences between men and women in the RMET. 

To calculate the size of the age effect separately for men and women, 
the youngest age group (19–24 years) served as reference for any other 

age group. In both men and women, we expected the performance gap 
relative to the youngest age group to increase with older age. Addi
tionally, the age groups below and above 45 years were contrasted for 
both sexes. As the younger age group served as reference group, negative 
effect sizes indicate lower performance in the age group equal or older 
than 45 years. 

Analyses were repeated in a smaller subsample after excluding par
ticipants with neurological and psychiatric conditions (exclusion criteria 
see Ref. [2]), finally consisting of 978 participants (576 men), to ensure 
validity of results. 

3. Results 

There was no age difference between the 698 women (60.4 ± 14.0) 
and 905 men (60.3 ± 15.0 years) for the whole cohort (t[1; 1544] =
-0.118, p > 0.05; mean ± standard deviation, t[degrees of freedom;n]). 
Women and men performed with slight advantage of women, but sta
tistically missing the threshold regarding accuracy in the RMET (63.8 ±
10.5% vs. 62.8 ± 10.5%; t(1; 1601) = -1.956, p = 0.051). 

Fig. 1A shows the effect sizes for RMET performance of men relative 
to women for the whole sample and the single age groups. According to 
established conventions [28], the overall effect of sex (g = − 0.1) can be 
interpreted as very small in accordance with the aforementioned group 
comparison. Within the single age groups, effect sizes can be classified as 
small but few numbers also fall below the predefined range of small 
effects (g<|0.2|, [28]; range g = − 0.25 to g = 0.127). Only for two of the 
younger age groups, i.e., 40–44 years (g = − 0.53) and 30–34 years (g =
− 0.44), medium effect sizes were found. Fig. 1 shows that the sex dif
ference is largest for the groups below the age of 45 years (mean g =
− 0.29). Here, women outperformed men by roughly half a standard 
deviation, reflecting an accuracy advantage of 5%. Older age groups 
presented smaller effect sizes for sex differences (mean g = − 0.08) 
reflecting an accuracy advantage of 2% only. The effect of sex was 
significantly larger for individuals younger than 45 years compared to 
older adults (t(10) = -2.189, p < 0.05 one-tailed). 

Fig. 1B shows Hedges’ g for men and women in distinct age groups. 
When referencing RMET performance to the youngest age group (19–24 
years), Hedges’ g scores linearly declined at older age for men and 
women alike. Interestingly, a difference in age-related effect sizes be
tween men and women can be observed. The age effect is most dissimilar 
for men and women below the age of 45 years. Effect sizes are larger and 
slightly more negative for men compared to women of the same age. For 
older age groups, effect sizes for males and females are in a similar 
range. Starting at the age of 45 years, effect sizes for both men and 
women can be classified as large (range − 1.3 to − 0.55). If effect size was 
calculated for the decline in RMET performance above age of 45 years 
vs. below this age as a threshold, the effect was large in women (g =
− 0.75), but only medium-sized in men (g = − 0.55) (see Fig. 1, two 
bottom bars), which corresponds with pronounced sex differences with 
an advantage for women below 45 years of age. 

Effect size analyses performed on the selected subsample without 
neurological diseases or psychiatric disorders (N = 978) revealed 
generally comparable results to analyses performed on the entire sam
ple. Respective results are presented in Fig. 2. Accordingly, results of the 
first analysis were confirmed and were not related to possibly con
founding factors such as neurological diseases or psychiatric disorders. 
Note that the effect size analysis also proved the significantly larger sex 
effect in individuals younger than 45 years compared to older adults. 

4. Discussion 

We investigated mindreading from the eyes in a population-based 
lifespan sample. The study included more than 1600 randomly 
selected individuals. The primary aim was assessing differences between 
women and men for several age groups and, in particular, the potential 
impact of likely menopausal state. 
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4.1. Aging impairs reading the mind from the eyes 

First of all, we detected an age effect in the RMET, i.e., better per
formance in younger compared with older women and men, in line with 
our previous analyses in the same dataset [2] and an independent 
meta-analysis [5]. Effect sizes decreased in both men and women at 
older age when comparing RMET performance to the youngest age 

group. Taking the age of 45 years as a cut-off [23], the age effect in males 
can be interpreted as medium-sized, while it is large in women. Given a 
pooled standard deviation of 1, older women detected emotional con
tent in the RMET 7.5% (2.7 items) less accurately compared to younger 
women. In men, elderly scored 5.5% (~1.98 items) worse compared to 
younger men. In sum, our results indicate an age-related decline in 
RMET performance, slightly more pronounced in women than men. A 

Fig. 1. Impact of sex and age on performance in the Reading the Mind in the Eyes Test – Effect size analysis across the whole sample (N¼1603). (A) 
Hedges’ g is displayed as performance of men relative to performance of women for all depicted groups. Negative values indicate worse performance for men 
compared to women. *Difference in the mean effect sizes of the sex effect between age groups below and above (≥) 45 years was tested with independent sample t- 
test (t(10) = -2.189; p < 0.05 one tailed). (B) Hedges’ g for every age group relative to the age group 19–24 years is shown for men and women. Negative values 
indicate worse performance of an age group compared to the youngest age group. The bottom line depicts the comparison between the age groups above (≥) and 
below 45 years for men and women. Note: N number of individuals, m male and f female subjects. 

Fig. 2. Impact of sex and age on performance in the Reading the Mind in the Eyes Test – Effect size analysis in the subsample without neurological 
diseases or psychiatric disorders (N¼978). (A) Hedges’ g is displayed as performance of men relative to performance of women for all depicted groups. Negative 
values indicate worse performance for men compared to women. *Difference in the mean effect sizes of the sex effect between age groups below and above (≥) 45 
years was tested with independent sample t-test (t(10) = -1.928; p < 0.05 one-tailed). (B) Hedges’ g for every age group relative to the age group 19–24 years is 
shown for men and women. Negative values indicate worse performance of an age group compared to the youngest age group. The bottom line depicts the com
parison between the age groups above (≥) and below 45 years for men and women. Note: N number of individuals, m male and f female subjects. 
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similar trend was found in a recent, large-scale study on emotion 
recognition using dynamic stimuli [29]. 

4.2. Women slightly outperform men in reading the mind from the eyes 

Regarding sex, effect sizes suggested a small overall advantage for 
women over men. Based on the numbers provided in a recent meta- 
analysis [4], we conducted a power analysis, resulting in a minimal 
number of 320 participants per group to obtain appropriate statistical 
power for the detection of significant differences between men and 
women. Our sample exceeds this number crucially. The sex effect we 
found, i.e., g = − 0.1, is slightly smaller compared to the meta-analysis 
by Ref. [4] with g = 0.177 (note that positive scores reflect female su
periority here, since males served as reference group), which might be 
related to different age distributions. Effect sizes obtained in our study 
are comparable with another large-scale study [16]. This study used the 
RMET as well and included approximately 90,000 research volunteers of 
European ancestry. Here, the female advantage on the RMET reached 
comparable values (Cohen’s d = 0.21). In sum, our data indicate only 
slight general differences between men and women in mindreading from 
the eyes when analyzing the whole sample. 

4.3. Sex and age interact in reading the mind from the eyes 

Age-specific patterns of the sex effect emerged from a more detailed 
investigation. Results support a female performance advantage over 
males in age groups younger than 45 years, in contrast to age groups 
equal to or older than 45 years where this sex difference disappears. 
Translated to accuracy rates, young women performed 5% better 
compared to men, whereas older women outperformed men by 2% only. 
This finding coincides with the stronger age-related decline in RMET 
performance in women compared to men. 

Results are in line with our hypothesis and might indicate a potential 
modulating effect of sex steroid hormones as perimenopausal transition 
occurs approximately at an age of 45 years in women with fluctuating 
ovarian hormone production and subsequent cessation of ovarian 
function [23]. Perimenopause has been discussed as ‘a critical period in 
the neuroadaptive landscape of ageing in the female brain’ [22]. It is a 
midlife transition state that leads to reproductive senescence in women 
and has been discussed to be accompanied by emotional and cognitive 
dysfunction. Furthermore, it is associated with a decline in glucose 
metabolism in the brain, in particular in regions rich in estrogen re
ceptors, and an increased risk for neurodegenerative diseases, particu
larly Alzheimer’s disease [22]. 

One might argue that our cut-off value of 45 years is too restrictive as 
between onset of perimenopause and menopause estrogen production 
still occurs, and because menopause has individually a wide age range 
from 40 to 58 years [22]. Although a large meta-analysis spanning 35 
countries identified an overall mean age of menopause at 48.8 years, it 
shows a relevant variation by geographical region. Whereas values for 
the United States of America and Asia were close to this mean value, age 
at menopause was generally lower in Africa, Latin America and 
Middle-Eastern countries (47.2–48.4 years), but higher in Europe and 
Australia (50.5–51.2 years) [30]. Accordingly, we reanalyzed the 
interaction effect between sex and aging with a cut-off value of 50 years. 
Again, the sex differences were larger for the groups below the age of 50 
years (mean g = − 0.22) with better performance in women than men, 
but almost vanished in older age groups (mean g = − 0.08). The effect of 
sex was significantly larger for individuals younger than 50 years 
compared to older adults (p = 0.037 one-tailed for the whole group; p =
0.067 one-tailed for the selected group). 

On the other hand, this hypothesis – focusing on perimenopause or 
menopause – might be an oversimplification, especially with lacking 
hormonal data or self-reported menopausal status. Interaction effects 
between sex and aging in RMET performance might also be related to 
aging-related decline of testosterone concentrations in men in our study 

that is associated with cognitive impairment [31]. Testosterone has been 
shown to impair social cognition in the RMET [18–21]. In men, testos
terone concentrations decrease gradually approximately with 1% 
testosterone loss per year after 30 years of age [32]. Prior to menopause, 
women have high estrogen concentrations in blood. During perimeno
pause, the sex hormone profile changes due to the loss of ovarian 
function to very low estradiol concentrations, with maintained ovarian 
and adrenal androgen production. In men, estrogens are formed by 
aromatization of androgens, a process that occurs lifelong. Thus, aging 
men have higher estrogen blood concentrations than aging women. 
Consequently, interaction between aging and sex in RMET performance, 
as observed in our study, might be related to hormonal reconfiguration 
in both sexes with aging. 

Beside hormonal changes, social factors may also influence the 
observed interaction effect as environmental factors are likely to 
modulate the relation between sex, age and mentalizing abilities. In 
particular, social standards that are established in the behavioral 
repertoire of members of a society are passed on to the next generation 
by key mechanisms described in social learning theory [33] and social 
cognitive theory [34]. Thus, social values leave an imprint on a person’s 
personality and cognitive development. As Germany has been divided 
into the socialist part in the east and capitalistic part in the west between 
1949 and 1990, the majority of older participants in our sample was 
socialized and gained social cognitive abilities in a socialist environ
ment, while individual development in younger participants was pre
dominantly influenced by social values originating in a capitalistic 
culture. Thus, it cannot be completely ruled out that the difference in the 
sex effect on mindreading between younger and older adults might be 
modulated by differences in social environment during development. 
More recent findings further support the impact of socio-structural 
factors on social cognitive development [35,36]. 

In conclusion, we report subtle but significant sex-differences in age- 
related RMET performance in effect size analyses contrasting age- 
groups. These data might indirectly suggest a modulating role of sex 
hormone concentration and social factors in cognitive empathy/mind
reading. Our results might encourage thorough future studies addressing 
these factors more carefully, in particular with inclusion of hormonal 
and social parameters. 

4.4. Mind reading ability increases in childhood to early adulthood, but 
decreases in higher age 

Although our recent analysis [2] based on the same dataset revealed 
comparable findings for aging, it generally did not show significant ef
fects of sex or a significant interaction between sex and aging. One might 
argue that these results contradict our current findings. However, [2] 
applied linear regression analyses to investigate influences of age, sex 
and verbal intelligence on RMET performance. A further analysis 
included additionally potentially modulating factors, i.e. cognitive 
performance in the cognitive domains attention, executive function, 
memory, and verbal fluency. Linear regression analyses performed on 
the selected subsample without neurological or psychiatric conditions 
revealed generally comparable results to analyses performed on the 
entire sample, i.e., it did not show significant effects of sex or for the 
interaction between sex and age. In sum, the linear regression analyses 
did neither reveal effects of sex nor an interaction between sex and 
aging, although conducted in the same dataset. However, linear 
regression analyses are sensitive to linear effects across aging only. A 
difference between women and men in RMET performance changing 
with a certain age (here 45 or 50 years) cannot be detected with such 
linear approaches. In contrast, effect size analyses are sensitive to detect 
such alterations. One might conclude that results do not contradict, 
rather complement each other. In detail, the effect size analysis as pre
sented in the current study confirms the age effect already observed in 
the former study by Ref. [2]; and adds the impact of sex on age-related 
changes in the RMET as a new finding. Both statistical approaches are 
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justified by answering different research questions. 
Other comprehensive studies also investigated RMET performance in 

relation to age and sex. [37]. investigated 902 adult participants be
tween 66 and 105 years with a 10-item version of the RMET. Besides 
calculating normative scores, the authors showed better performance in 
the RMET with younger age, higher education, white ethnicity, higher 
cognitive screening scores, literacy, social norms scores, and higher 
scores in all five domains in cognitive composites. RMET scores were 
lower in people with higher depression and anxiety symptoms. 

Another comprehensive study by Ref. [38] evaluated the impact of 
demographic and sociocultural factors (age, gender, education, and 
ethnicity) on RMET performance and other social and non-social 
cognitive tasks. They included 40,248 international, native-/primarily 
English-speaking participants between the ages of 10 and 70 years. 
Participants completed the RMET, a shortened version of the RMET, a 
multiracial emotion identification task, an emotion discrimination task, 
and a non-social/non-verbal processing speed task (digit symbol 
matching). Contrary to other tasks, performance on the RMET improved 
across the lifespan. The authors revealed that education and ethnicity 
explained more variance in RMET performance than the other tasks, 
where more highly educated, non-Hispanic, and White/Caucasian in
dividuals performed best. They concluded that the RMET may be unduly 
influenced by social class and culture. 

At first glance, results by Refs. [37,38] might question or even be 
inconsistent with our findings for aging. Whereas our study investigated 
an age-range from 19 to 79 years, [37] focused on an older cohort be
tween 65 and 105, and [38] on a younger cohort from 10 to 70 years. 
One might hypothesize that performance in the RMET increases in 
earlier adult life, in particular from pre-adolescence to early adulthood 
to an age of 18–20 years (see Fig. 1a by Ref. [38]), but decreases in 
higher age beyond 60–70 years. Note that [38] data indicate a decline in 
RMET performance beyond an age of 65 years (see their Fig. 1a), where 
their linear analysis was most probably not sensitive to detect this effect. 

Besides an effort to synthesize findings of these studies – best done in 
a pooled mega-analysis – differences might also be explained by dif
ferences in design and stimulus material. Whereas our cross-sectional 
study was population-based and done in person such as [37], [38] 
used an online internet approach. The latter design will have led most 
probably to a selection bias, in particular in the elderly not experienced 
with online studies. One might assume that well-educated elderly with 
high proficiency in internet usage are overrepresented in those data, 
leading to artificially high RMET scores in age. Secondly, different 
RMET version were applied, i.e., a 36-item RMET version by Ref. [2]; a 
16- and a 36-item RMET version by Ref. [38]; but a 10-item RMET 
version by Ref. [37]. 

Finally, regarding the impact of sex, [38] demonstrated that women 
outperformed men with a low effect size of d = 0.26 in the 16-item 
RMET, well known from other studies (see above), but did not 
perform an analysis on the interaction between sex and aging as done in 
our study. The same holds true for [37]; who did not detect a significant 
impact of sex in the whole group, but in one subsample, i.e., their 
youngest group between 65 and 74 years of age with women out
performing men. As a desideratum for the future, a mega-analysis of 
these three studies might be conducted to validate our findings on the 
interaction between aging and sex. 

4.5. Limitations and perspectives 

Here we discuss possible limitations of our study. In our former study 
applying linear regression analyses [2], we could show that performance 
in the RMET is related to age, and beyond that, also to verbal intelli
gence as measured with the vocabulary test (‘Wortschatztest’, WST). 
Here, older age and lower verbal intelligence were significantly related 
to lower RMET accuracy. Of note, this study used the same dataset like 
our current study. Remarkably, individual performance in cognition, i.e. 
the cognitive domains attention, executive function, verbal fluency and 

memory, did not have a consistent impact on RMET performance, 
minimizing the opportunity of a bias in our current study. Although we 
would have wished including the only relevant factor in our current 
study, i.e. verbal intelligence, the effect size analysis did not allow 
including this parameter as a control factor. Moreover, we could not 
analyze the impact of ethnicity, as our cohort included almost exclu
sively participants of European ancestry. 

We applied a conventional binary concept of sex, i.e., identification 
with female or male sex. Our approach enables comparability with 
previous studies but further biological and environmental factors might 
impact individual self-concepts of gender identity (e.g., social roles, 
experiences, etc.; see Ref. [7]), which were not investigated in our study 
and shall be addressed in future studies including broader definitions 
beyond the conventional concept of sex/gender to fully address the di
versity in gender identity and its impact on cognitive processes [2]. A 
further limitation is the use of age as a proxy for menopausal status. 
Accordingly, our study can only provide indirect evidence for the 
modulating role of perimenopausal transition on RMET performance. It 
remains an open issue for future research if and to what extent natural 
differences in sex hormones modulate the ability to identify mental 
states from gaze. Further longitudinal studies including detailed hor
monal measures and/or a comprehensive characterization of repro
ductive ageing according to the 2011 Stages of Reproductive Aging 
Workshop (STRAW+10) staging system [39] will be needed to validate 
this finding. Furthermore, with such a thorough study design, hormonal 
changes in men with aging might be taken into account additionally. 
Finally, the number of participants was not balanced across age groups, 
an issue related to the conceptual development of the LIFE study 
focusing mainly on the elderly. However, numbers in younger age 
groups are still large compared to other studies, ensuring reliability of 
our findings. Additionally, we applied Hedges’ g as an effect size mea
sure as it adjusts for differences in sample size [27] and adds valuable 
information about the relevance of group differences. 

In summary, our study investigated the effects of sex on mental state 
recognition from gaze in the RMET in a large population-based sample 
including 1603 adults aged 19–79 years, i.e., across the whole lifespan. 
Results reveal declining performance in the RMET with aging for both 
women and men. Although differences between women and men were 
small across the whole study cohort, results suggest a specific age 
pattern in men’s and women’s mindreading from the eyes, representing 
a larger performance advantage for women over men in younger age 
that vanishes with aging, presumably related to age-related hormonal 
changes and potentially modulated by social factors. Results of our 
cross-sectional study should be confirmed in future mega-analyses and 
longitudinal studies also involving other languages and ethnicities, 
including a comprehensive conceptualization of sex/gender and veri
fying relation to hormonal state and social parameters by in-depth 
assessment. 
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