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Abstract 
Background: Social factors and a lack of clearself-awareness may prevent women from explicitly reporting their non-heterosexuality, and implicit 
measures could provide more reliable data. 
Aim: This study examined non-heterosexuality and gynephilia in a large, global sample of women using implicit and explicit methods. 
Methods: A sample of 491 women participated in this cross-sectional study. Participants completed a biographical questionnaire, the 
Autobiographical-Implicit Association Test, the Sexual Preference-Implicit Association Test (SP-IAT), and an explicit measure of sexual orientation. 
In a follow-up study, 263 participants were recontacted and completed the Autobiographical Sexual Orientation IAT and answered additional 
questions about their sexual behavior and preferences related to the stimuli on the SP-IAT. 
Outcomes: The main outcome measures were D-scores on implicit association tests and scores on explicit measures of sexual orientation and 
behaviors. 
Results: Implicit measures showed a higher rate of gynephilia (67.8%) than explicit non-heterosexuality (19.6%), with consistent results across 
continents. The findings suggest that women may be attracted to other women without necessarily desiring sexual encounters with them. 
Furthermore, the results suggest a degree of fluidity in sexual preferences in the female population. 
Clinical Implications: Studying the prevalence of gynephilia and non-heterosexuality in adult women can inform the development of health 
promotion programs tailored to women’s diverse sexual experiences and preferences. 
Strengths & Limitations: Strengths include the global sample and the use of both implicit and explicit measures. Limitations involve the 
cross-sectional web-based design, potential sample biases, and aspects related to the validity of the SP-IAT. 
Conclusion: Implicit measures of non-heterosexuality appear to be less tied to social factors than explicit assessments. In women, gynephilia 
may not necessarily serve as a proxy for non-heterosexuality. Moreover, women seem to exhibit greater fluidity in sexual preferences and 
behaviors than men. 
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Introduction 
Recently, Colledani and Camperio Ciani (2021)1 investi-
gated the rate of implicit androphilia and explicit non-
homosexuality in a large, cross-cultural sample of adult 
males recruited online from all around the world. The 
work showed that the rates of androphilia provided by the 
implicit measure of sexual preference (ie, the automatic and 
unconscious association between concepts of sexual attraction 
and male characteristics) were higher, more consistent 
across continents, and less associated with social desirability 
or cultural factors than those derived from the explicit 
measure of sexual orientation (ie, self-reported homosexual 
orientation). This suggests that androphilia may represent the 
phenotypic expression of genetic factors that are necessary 
but not sufficient, to influence non-heterosexual orientation 
in males. 

The present work aims to extend the research of Colledani 
and Camperio Ciani1 using the same methodology but a 
different target, consisting of a large cross-cultural sample of 
adult women only. 

There is still a lack of reliable data regarding the prevalence 
of non-heterosexuality (ie, individuals experiencing romantic 
relationships or sexual encounters with people of the same 
sex) in the female population.2,3 Nevertheless, these data is 
crucial for several reasons, such as developing social inclusion 
and health promotion programs, and evaluating the impact of 
policies on social and economic issues.4,5 

Determining the true prevalence of non-heterosexuality in 
both women and men is a challenging goal due to the private 
nature of the topic and the presence of social constraints that 
may limit individuals’ willingness to explicitly declare their 
sexual preferences. Direct research into sexual orientation in 
either sex can be influenced by social desirability and homo-
phobia. Furthermore, heterosexuality and homosexuality can 
be conceptualized as two poles of a hypothetical continuum 
that includes various nuanced levels of attraction to both 
sexes. Within this spectrum, women and men may find it 
difficult to determine where their own preferences lie. This 
complexity further complicates the accurate assessment of 
sexual orientation across populations. As a result of these
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barriers, the prevalence of non-heterosexuality in the general 
population appears to be severely underestimated.3,6-9 

As suggested by recent scientific works10-12 a more precise 
representation of the prevalence of non-heterosexuality in 
the general population might be obtained by focusing on 
the sexual attraction for the same-sex, which is probably 
the only measurable indicator underlying the different 
degrees of non-heterosexuality.1 In this perspective, gynephilia 
(ie, sexual preference and attraction to women) could 
be the phenotypic expression of genetic factors that are 
necessary, but not sufficient, as a prerequisite for female 
non-heterosexuality. Androphilia in men and gynephilia in 
women are also defined as same-sex sexual attraction and 
are hypothesized to be a proxy for possible explicit or 
latent non-heterosexuality. According to previous findings, 
assessing sexual preferences using implicit measures may 
provide more reliable information about the phenotypic 
component of sexual orientation than directly examining 
explicitly stated non-heterosexuality.13,14 Furthermore, as 
studies of male androphilia suggest, it is possible that the 
prevalence of gynephilia in women may be more accurately 
estimated using implicit measures than with explicit self-
reports.1,9,14,15 Implicit measures (eg, implicit association 
tests, IATs) are computerized tasks that assess the strength 
of automatic associations between target concepts.16,17 

Implicit measures offer a compelling method of assessing 
individual preferences and attitudes by attempting to bypass 
conscious awareness and control, thereby minimising the 
impact of social desirability. Since their introduction, such 
instruments have been widely used to assess attitudes toward 
socially sensitive issues such as homosexuality, aging and 
ethnic minorities.18-20 Despite their considerable appeal, 
implicit measures remain controversial. Some research 
suggests that implicit measures are relatively resistant to 
falsification (although they may be subject to some degree of 
manipulation)21, reliable over time and robust enough to be 
used in forensic settings.22-24 In particular, research in the field 
of human sexuality has shown that implicit measures of sexual 
preference are generally reliable and effective in predicting 
an individual’s sexual orientation.1,13-15,25 However, other 
studies have raised concerns about the validity of these 
instruments.26-28These criticisms include issues such as low 
predictive validity and unclear definitions of the constructs 
measured by the instruments, suggesting that the IAT may 
not always provide an accurate representation of implicit 
attitudes.29-31Despite these limitations, implicit measures can 
still be considered valuable and interesting tools, especially 
when used with some caution. Recommendations for their 
use include rigorous scoring methods, efforts to detect falsifi-
cation, combining implicit measures with explicit assessments 
or repeated measures, and the cautious interpretation of 
results.27 

Aim of the study 
As noted above, implicit measures are valuable tools for 
studying sexual preferences in the population, and thus help-
ful in shedding light on the true prevalence of female non-
heterosexuality. In fact, such measures make it possible to 
overcome some of the limitations of explicit measures, such 
as social desirability biases. 

This paper aims to measure both implicit gynephilia and 
explicit sexual orientation in a sample of females recruited 
online worldwide. It is hypothesized that the rate of gynephilia 

detected by implicit measures will be higher than the preva-
lence of non-heterosexuality detected by explicit measures. In 
addition, because the rate of implicit gynephilia should be less 
impacted by social desirability, it is expected to be less variable 
across continents than explicit non-heterosexuality. 

Based on studies in the literature, it is expected that 
an implicit gynephilic preference may be observed even 
among women who report an explicit heterosexual orien-
tation.14,24,25 

Study one 
Materials and methods 
Participants and procedure 
A total of 555 participants were recruited via Prolific Aca-
demic (http://prolific.ac). Participants were eligible if they 
were female, aged between 18 and 65 years, fluent in English 
or Spanish, and had access to a device supporting the software 
used for running the experiment (ie, the INQUISIT player). All 
participants were required to provide electronic informed con-
sent to participate in the research project and were compen-
sated £2 for their participation (details on the demographics of 
the participants are shown in Table 3). The research protocol 
was the same used by Colledani and Camperio Ciani (2021),1 

and included four tasks, administered in the following order: 
a short biographical questionnaire (ie, age, gender, education 
level, occupation), an Autobiographical-IAT (A-IAT), the Sex-
ual Preference-IAT (SP-IAT), and an explicit measure of sexual 
orientation from the Kinsey scale.32 After the completion of 
the online experiment participants were thanked and provided 
with details about the research objective. The task took an 
average of 15 minutes to complete. 

Measures 
Autobiographical-IAT 
Developed by Sartori, Agosta, Zogmaister, Ferrara, and 
Castiello (2008),33 the A-IAT protocol represents a variant of 
the best-known IAT.16,17 The A-IAT is a computerized task 
that aims to evaluate which of two alternative autobiograph-
ical events (or information) is most likely true. In particular, 
the A-IAT used in this work aimed at revealing the actual 
gender of respondents. This was crucial since the study was 
conducted online and without the possibility of verifying the 
trustworthiness of the gender indicated by participants in the 
questionnaire. 

In the A-IAT, participants are required to categorize a series 
of stimuli that appear in the center of the computer screen by 
pressing two response keys. The categories are displayed in 
the top-left and top-right corners of the screen. 

Two of the four categories are logical (True sentence and 
False sentence) while the other two are autobiographical. 
Logical categories are represented by sentences that are always 
true (eg, I am doing an experiment) or always false (eg, I 
am playing guitar) for the respondent. Autobiographical cate-
gories are represented by sentences indicating two alternative 
versions of an autobiographical event or personal information 
(eg, I am a man  vs. I am a woman). Only one of them is true 
for the respondent. In particular, the four categories included 
in the A-IAT used in this work were: I’m a male vs I’m a female 
(autobiographical categories), and true sentence vs false sen-
tence (logical categories). Each category was represented by
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Table 1. Order of blocks and number of trials for the Autobiographical-IAT. 

Block No. of trials Function Items assigned to left-key response Items assigned to right-key response 

1 8 Practice True sentence False sentence 
2 8 Practice “I’m a man” items “I’m a woman” items 
3 48 Test True sentence + “I’m a man” items False sentence + “I’m a woman” items 
4 16 Practice “I’m a woman” items “I’m a man” items 
5 48 Test True sentence + “I’m a woman” items False sentence + “I’m a man” items 

four stimuli (details about stimuli can be found in Colledani 
and Camperio Ciani, 2021). 1 

The idea behind the A-IAT is that the categorization task 
should be faster and more accurate (shorter reaction time and 
fewer errors) when the logical category true sentence and the 
true alternative of the autobiographical category are mapped 
with the same response key. Conversely, the categorization 
task should be less accurate when the same response key is 
shared by the logical category true sentence and the false 
alternative of the autobiographical information. For example, 
for females, the accuracy of the categorization task is expected 
to be higher and the response time faster when the logical 
category true sentence is mapped onto the same key of the 
autobiographical category I’m a female. The A-IAT protocol 
includes both single categorization tasks and double catego-
rization tasks (ie, single and double categorization blocks). In 
the former, respondents have to classify stimuli of either the 
logical or the autobiographical categories. Conversely, in the 
double categorization tasks, participants are required to cat-
egorize stimuli of both the two logical and autobiographical 
categories. Details concerning the order of blocks, the number 
of trials in each of them, and their mapping are reported in 
Table 1. 

During the task completion reminder labels of categories 
were displayed on the screen corners and error signals 
appeared after an incorrect response. After each error 
participants were instructed to correct the incorrect response 
by hitting the other button. To avoid effects due to the order 
of presentation, the two double categorization blocks (Blocks 
3 and 5) were counterbalanced across participants. 

Sexual preference-IAT 
The SP-IAT aimed to evaluate implicit preference for male 
traits (androphilia) or female traits (gynephilia). The pro-
cedure employed in this work was the same used in the 
study by Colledani and Camperio Ciani (20211; see  also  
Camperio Ciani and Battaglia, 201413). According to the pro-
cedure delineated by Greenwald et al. (2003),16 the protocol 
included two pairs of contrasting categories. Specifically, in 
the SP-IAT the four categories were: Male vs Female, and  
Sexually attractive vs Sexually repulsive, each represented by 
five stimuli. The categories Sexually attractive and Sexually 
repulsive were each represented by five word-stimuli (e.g., 
erotic, sensual vs repulsive, disgusting), while the categories 
Male and Female were represented by five male and five 
female, mildly erotic pictures (faces and bodies of attractive 
professional models with no genital nudity; for details about 
stimuli see Colledani & Camperio Ciani, 20211; Camperio  
Ciani & Battaglia, 201413). The protocol included both single 
and double categorization tasks. The order of the blocks, 

the number of trials in each of them, and their mapping are 
reported in Table 2. 

Like in the A-IAT, also in the SP-IAT the strength of 
the association between two concepts/categories is evaluated 
taking into account the accuracy in the accomplishment of 
the double categorization tasks. Faster and more accurate 
responses are expected when two concepts/categories, that 
for the respondent are associated, are mapped with the same 
response key. For instance, faster and more accurate responses 
in the block associating “Female” with  “Sexually attractive” 
and “Male” with  “Sexually repulsive” are taken to indicate 
gynephilia. Conversely, faster and more accurate responses 
in the block associating “Male” with  “Sexually attractive” 
and “Female” with  “Sexually repulsive” are taken to indicate 
androphilia. 

Reminder labels of the categories were displayed on the 
screen corners during the task completion and participants 
were instructed to correct errors by pressing the other button. 
Also in the SP-IAT, to avoid effects due to the order of 
presentation of the double categorization blocks, Blocks 3 and 
5 were counterbalanced across participants. 

Measure of explicit sexual orientation from the 
Kinsey scale 
One item was administered to investigate explicit sexual 
orientation. This required participants to define their sex-
ual preferences on a 7-point scale from 0 (Individual who 
identifies as completely heterosexual) to 6 (Individual who 
identifies him/herself as completely homosexual). According 
to the suggestions in the literature,34-38 scores of 0 or 1 were 
taken to indicate heterosexuality, scores between 2 and 4 were 
taken to indicate bisexuality, and scores of 5 or 6 were taken 
to indicate homosexuality. 

Data analyses 
Data from the A-IAT and SP-IAT were analyzed by computing 
D-scores following the improved scoring algorithm proposed 
by Greenwald et al. (200316). These are measures of the IAT 
effect and express the size of the difference in the performance 
of respondents in the double categorization tasks. In particu-
lar, the D-score was computed as the average RTs difference 
between Blocks 5 and 3, divided by the “pooled” standard 
deviation in these blocks. Trials with RTs greater than 10 000 
milliseconds were discarded, and subjects showing RTs faster 
than 300 milliseconds on more than 10% of the trials were 
discarded. For incorrect responses, latencies were replaced 
with the mean latency in the block in which they occurred 
plus a penalty of 600 milliseconds. In the A-IAT, a positive D-
score indicates that the respondent is likely a man, whereas 
a negative D-score indicates that the respondent is likely a 
woman. In the SP-IAT, a positive D-score indicates gynephilia,
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Table 2. Order of blocks and number of trials for the SP-IAT. 

Block No. of trials Function Items assigned to left-key response Items assigned to right-key response 

1 10 Practice Male pictures Female pictures 
2 10 Practice “Sexually attractive” items “Sexually repulsive” items 
3 60 Test “Sexually attractive” items + Male pictures “Sexually repulsive” items + female pictures 
4 20 Practice Female pictures Male pictures 
5 60 Test “Sexually attractive” items + Female pictures “Sexually repulsive” items + male pictures 

Note: Male and female pictures can be found in appendix 1 

whereas a negative D-score indicates androphilia. D-scores 
below 0.2 (in absolute values) indicate a negligible effect size, 
D-scores between 0.2 and 0.5 indicate moderate effect size, 
while scores above 0.5 indicate a large effect size. 39 

Data reduction 
To ensure the reliability of data very strict criteria were used. 
Respondents were excluded when at least one of the following 
criteria was not met: 

a) The task was accomplished using an appropriate device 
(ie, the respondents who used touch-screen devices were 
excluded). 

b) There was correspondence between the gender registered 
on Prolific Academic and that reported by participants 
on the relevant question in the experiment. 

c) There was correspondence between the gender reported 
in the experiment and that resulting from the A-IAT. 

Criteria (b) and (c) were employed to enhance the accuracy 
of identifying the actual respondents’ gender. This approach, 
which is consistent with previous studies of the male popula-
tion,1 was considered useful in the current study to provide 
the highest possible confidence in excluding men or sham 
respondents from the sample. 

Results 
Data on the Total sample 
A total of 491 participants (out of 555 who participated in 
the study) remained after applying the data reduction criteria1 

(see Methods section). Their demographics are shown in 
Table 3. 

Taking into account the results of the explicit measure 
of sexual orientation (Kinsey Scale), the majority (80.4%, 
N = 395) of participants declared themselves to be heterosex-
uals (score from 0 to 1), the 14.9% (N = 73) were bisexuals 
(score between 2 and 4), and the 4.7% (N = 23) were homo-
sexuals (score 5 or higher). Conversely, the results at the SP-
IAT depicted a different situation, with the majority of D-
scores indicating a gynephilic preference (67.8%, N = 333), 
a discrete percentage (26.3 %, N = 129) indicating a non-
prevalent preference (i.e., a D score lower than 0.2 in absolute 
terms, not indicating either a gynephilic or androphilic prefer-
ence), and only a small percentage indicating an androphilic 
preference (5.9%, N = 29). 

1 Two individuals were excluded because they completed the task using 
a touch screen device, 55 individuals were excluded because their results on 
the A-IAT were non-coherent with the gender they declared on the explicit 
questionnaire, 7 were excluded because there was non-correspondence 
between the gender declared on the questionnaire, on the Prolific platform, 
and that resulting from the A-IAT. 

Figure 1. Rates of implicit sexual preferences for the different explicit 
sexual orientation Note. In the graph are reported bars for gynephilic, 
non-prevalent, and androphilic D-scores among individuals with different 
explicit sexual orientation. Gynephilia is denoted by D-scores at the 
SP-IAT higher than .20, whereas androphilia is denoted by scores lower 
than -.20. D-scores between -.20 and .20 indicate a “Non-prevalent” 
preference. 

Overall, the results showed a high prevalence of gynephilic 
D-scores across all groups ( Figure 1). This pattern was 
observed to varying degrees in women who declared 
themselves as homosexual in the explicit measure (73.9%, 
N = 17), as well as in those who declared themselves as 
heterosexual (65.1%, N = 257) and bisexual (80.8%, N = 59). 

Comparisons across geographical areas 
The responses to the explicit measure of sexual orientation 
were used to describe the explicit sexual orientation of par-
ticipants across six broad geographic areas: Middle East and 
Africa, South America, North America, Asia, Europe, and 
Oceania2. Results are summarized in Table 4. 

Results revealed varying percentages of self-declared 
sexual orientations across different geographical areas. Self-
declared heterosexuals ranged from 69.8% (N = 74) in 

2 African participants were from Egypt (N = 1), Iran (N = 2), Israel 
(N = 1), Kenya (N = 4), Liberia (N = 1), Madagascar (N = 1),Morocco (N = 1),  
Nigeria (N = 9), Palestinian Territory (N = 1), South Africa (N = 3), Zim-
babwe (N = 3). North America included participants from Canada (N = 34), 
and United States (N = 66; 6 participants indicated North America), whereas 
South America included participants from Argentina (N = 2), Chile (N = 12), 
Colombia (N = 4), Costa Rica (N = 1), Dominican Republic (N = 1), Ecuador 
(N = 1), El Salvador (N = 1), Mexico (N = 56), Panama (N = 3), Uruguay 
(N = 1), Venezuela (N = 3; 1 participant indicated South America). Asia 
included participants from Bangladesh (N = 1), China (N = 11), Hong Kong 
(N = 1), India (N = 11), Indonesia (N = 2), Japan  (N = 3), Kazakhstan (N = 3),  
Korea (N = 3), Malaysia (N = 4),  Nepal  (N = 3), Pakistan (N = 6), Philippines 
(N = 9), Singapore (N = 5), Sri Lanka (N = 3), Taiwan (N = 2), Thailand 
(N = 3), and Vietnam (N = 5). Europe included participants from Austria 
(N = 1), Belgium (N = 1), Czech Republic (N = 1), Estonia (N = 3), Finland 
(N = 2),  Germany  (N = 1), Greece (N = 1), Hungary (N = 2), Italy (N = 8),  
Netherlands (N = 3), Poland (N = 9), Portugal (N = 25), Russian Federation 
(N = 1), Spain (N = 4), United Kingdom (N = 32; 5 participants indicated 
North America). Finally, Oceania included participants from Australia 
(N = 69) and New Zealand (N = 25; 6 participants indicated Oceania). 
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Table 3. Demographic details of participants. 

Demographics 

N Percentage 

Occupation 
Unemployed 105 21.4% 
Worker 65 13.2% 
Employee 181 36.9% 
Intellectual professions 47 9.6% 
Other (eg, students, craftsmen, salesmen) 93 18.9% 

Education 
Basic 1 0.2% 
High School 124 25.3% 
University degree or higher titles (eg, Ph.D.) 366 74.5% 

Geographical areas 
Africa 25 5.1% 
North America 106 21.6% 
South America 86 17.5% 
Asia 75 15.3% 
Europe 99 20.2% 
Oceania 100 20.4% 

Age classes (Mean Age = 27.70; SD = 8.94) 
18-30 years 327 66.6% 
31-45 years 122 24.8% 
46-65 years 42 8.6% 

Religious affiliation 
Buddhism, Hinduism, Jainism, or Taoism 24 4.89% 
Other 30 6.11% 
Islam 11 2.24% 
Judaism 4 0.81% 
Christianity (eg, Baptist, Church of England, Roman Catholic, Unitarianism, etc.) 164 33.40% 
Non-Religious (eg, Agnostic, Atheist, No Religion) 203 41.34% 
Missing or not wish to answer 55 11.02% 

Language of completion of the task 
Fluent English 405 82.5% 
Fluent Spanish 86 17.5% 

Table 4. Explicit sexual orientation across geographic areas. 

Africa North America South America Asia Europe Oceania 

Heterosexual 92.0% 
(N = 23) 

69.8% 
(N = 74) 

80.2% 
(N = 69) 

85.3% 
(N = 64) 

82.8% 
(N = 82) 

83.0% 
(N = 83) 

Bisexual 8.0% 
(N = 2)  

27.4% 
(N = 29) 

16.3% 
(N = 14) 

10.7% 
(N = 8)  

10.1% 
(N = 10) 

10.0% 
(N = 10) 

Homosexual 0.0% 
(N = 0)  

2.8% 
(N = 3)  

3.5% 
(N = 3)  

4.0% 
(N = 3)  

7.1% 
(N = 7)  

7.0% 
(N = 7)  

Asia to 92.0% (N = 23) in Africa. The proportion of self-
declared bisexuals spanned from 8% (N = 2) in Africa to 
27.4% (N = 29) in North America. Self-declared homosexuals 
comprised between 0% (N = 0) in Africa and 7.1% (N = 7) in 
Europe.The D-scores of the SP-IAT were screened to compare 
implicit sexual preference of participants across the different 
geographical areas. Results are reported in Table 5. As shown 
in the table the rate of gynephilia among adult females ranged 
from 56.0% (Africa) to 73.0% (Oceania). Conversely, the 
rates of androphilic D-scores were all much lower, ranging 
from 2% (Oceania) to 9.1% (Europe). The rates of non-
prevalent D-score were intermediate in all geographical areas, 
from 22.2% (Europe) to 40.0% (Africa). 

ANOVAs were run to test for differences in the scores at 
the SP-IAT and the explicit measure of sexual orientation 
across the six geographical areas, and across different reli-
gious orientations (ie, religious believers vs non-believers). 

The results showed that the scores on the two measures did 
not differ across geographical areas (SP-IAT: F(5, 424) = .41, 
P = .84; explicit measure of sexual orientation: F(5, 424) = .65, 
P = .67), while a difference was observed between religious 
believers and non-believers on the explicit measure of sexual 
orientations (F(1, 424) = 17.12, P < .001). The implicit mea-
sure of gynephilia did not differ across religious orientations 
(F(1, 424) = 3.61, P = .06).3 

Discussion 
The results of the study show that the majority of women 
in the sample explicitly declared to be heterosexual (∼80%), 

3 A power analysis indicated that a total sample size of N = 158 was 
necessary to detect a medium effect size (f ≥ 0.25) with an alpha level of 
.05 and a statistical power of .80. Our sample exceeded this requirement, 
suggesting adequate statistical power for the analysis. 
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Table 5. Implicit sexual preference across geographic areas. 

Africa North America South America Asia Europe Oceania 

Androphilic 4.0% 
(N = 1)  

6.6% 
(N = 7)  

5.8% 
(N = 5)  

6.7% 
(N = 5)  

9.1% 
(N = 9)  

2.0% 
(N = 2)  

Non-Prevalent 40.0% 
(N = 10) 

23.6% 
(N = 25) 

26.7% 
(N = 23) 

32.0% 
(N = 24) 

22.2% 
(N = 22) 

25.0% 
(N = 25) 

Gynephilic 56.0% 
(N = 14) 

69.8% 
(N = 74) 

67.4% 
(N = 58) 

61.3% 
(N = 46) 

68.7% 
(N = 68) 

73.0% 
(N = 73) 

while only a minority declared themselves as bisexual (∼ 
14%) or homosexual (∼4%). Conversely, in line with the 
findings of previous studies, 1,13-15,23 a surprisingly high fre-
quency of women reported implicit gynephilic sexual prefer-
ences (∼70 %). In other words, as expected, the results show 
that the frequency of women with implicit gynephilic prefer-
ences is greater than the frequency of women who explicitly 
declared themselves to be homosexual. Furthermore, the data 
do not reveal any significant differences in sexual preferences 
(implicit measure) or orientations (explicit measure) based 
on the geographical origin of the participants. In line with 
predictions, social factors such as religiosity were found to 
be associated with explicit sexual orientation scores, but not 
with implicit gynephilia scores. 

In in line with the hypotheses, gynephilic preferences were 
observed even among women who explicitly reported being 
heterosexual. This finding aligns with the literature, which 
shows that gynephilic preferences are generally common to 
both sexes, including androphilic women who may actually 
have similar levels of implicit sexual preference for both men 
and women..14,15,24,25 

It should be noted, however, that while the result is in the 
expected direction, its magnitude is unexpectedly high. In this 
context, it should also be noted that compared to the results 
obtained with the same methodology in the male population,1 

the results for women show a more than three times higher 
propensity not to have an explicit exclusively homo- or het-
erosexual orientation (14.9% bisexuals in women vs. 4.2% 
in men) and a considerably higher implicit same-sex sexual 
preference (∼70% in females vs. 14%-18% in males). 

Taken together, these findings suggest potential differences 
in sexual preferences between the sexes, with women showing 
greater fluidity in their choices of sexual partners.40 More-
over, it appears that while androphilia might be considered 
a strong indicator of non-heterosexuality in men, the same 
may not be true for gynephilia in women. Indeed, a con-
sistent number of women who defined themselves as non-
heterosexual were not gynephilic, suggesting that gynephilia 
in women is neither necessary nor sufficient to predict non-
heterosexuality in women. This could be due to the fact that 
female implicit gynephilia does not necessarily predict explicit 
non-heterosexuality, but may instead reflect an appreciation 
of female aesthetic appeal and a desire to emulate it. The 
possible alternative explanation of these findings led to a 
second study on the same female respondent sample. 

Study two 
The high prevalence of implicit gynephilic sexual preferences 
among women suggests that they may not always result 
in non-heterosexual behavior, and women may find other 
women aesthetically appealing, without necessarily viewing 

them as potential sexual partners. Therefore, it can be hypoth-
esized that only a small subset of women showing implicit 
gynephilic sexual preferences may engage in non-heterosexual 
behaviors. 

To gain more insight into these issues, additional data 
were collected. Participants in Study 1 were re-contacted via 
the Prolific Academic platform and presented with a new 
questionnaire. In this follow-up phase, they were asked to 
rate the individuals portrayed in the 10 images used in the 
SP-IAT from the first study (ie, five males and five females) 
on two criteria: (a) the aesthetic appeal of the individual, and 
(b) the likelihood that the individual would be considered a 
sexual partner by the respondent. In addition, a new implicit 
measure of sexual orientation (ie, the Autobiographical Sexual 
Orientation-Implicit Association Test, ASO-IAT) was admin-
istered along with other explicit questions regarding sexual 
behavior, which were derived from the Kinsey Scale.26 

Materials and methods 
Participant and procedure 
A total of 263 out of 491 eligible participants accepted to fill-
out the new survey (dropout rate 46.44%, details concerning 
the second sample are reported in Table 6). Participants were 
contacted anonymously through the Prolific Academic (http:// 
prolific.ac) Platform (participants were identified through 
their anonymous Prolific code). The eligible participants were 
invited to collaborate in a research project concerning the 
categorization of digital stimuli. The same procedure of Study 
1 was adopted. All participants gave electronic informed 
consent and received £2 in exchange for participation. For 
this second data collection, the research protocol included 
three tasks: the ASO-IAT, a short questionnaire concerning 
sexual behaviors and habits, and a questionnaire asking to 
evaluate 10 pictures of males and females. The completion 
of the experiment took on average 15 minutes. In the end, 
participants were thanked, and provided with further details 
concerning the objectives of the research. 

Measures 
The on-line survey started with the ASO-IAT. This task is 
an autobiographical implicit association test similar to that 
administered in Study 1. However, while the A-IAT in Study 
1 aimed at evaluating the gender of the participants, the 
ASO-IAT in Study 2 aimed at evaluating the sexual orien-
tation (i.e., heterosexual vs homosexual) in which respon-
dents identified themselves (Table 7). The ASO-IAT protocol 
included four categories: two logical (“true sentence”vs  “false 
sentence”) and two autobiographical categories (“I’m am 
sexually attracted to men” vs  “I’m am sexually attracted to 
women”), each represented by four stimuli (the order of the 
blocks and the number of trials in each of them are like that
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Table 6. Demographic details of participants in Study 2. 

Demographics 

N Percentage 

Occupation 
Unemployed 60 22.8% 
Worker 40 15.2% 
Employee 91 34.6% 
Intellectual professions 24 9.1% 
Other (e.g., students, craftsmen, salesmen) 48 18.3% 

Education 
Basic 1 40.0% 
High School 70 26.6% 
University degree or higher titles (e.g., Ph.D.) 192 73.0% 

Geographical areas 
Africa 11 4.2% 
North America 60 22.0% 
South America 39 22.8% 
Asia 36 14.8% 
Europe 61 13.7% 
Oceania 56 21.3% 

Age classes (Mean Age = 30.02; SD = 9.99) 
18-30 years 174 66.2% 
31-45 years 122 22.8% 
46-65 years 42 11.0% 

Religious affiliation 
Buddhism, Hinduism, Jainism, or Taoism 11 4.2% 
Other 12 4.6% 
Islam 4 1.5% 
Judaism 2 0.8% 
Christianity (eg, Baptist, Church of England, Roman Catholic, Unitarianism etc.) 105 39.9% 
Non-Religious (eg, Agnostic, Atheist, No Religion) 105 39.9% 
Missing or not wish to answer 24 9.1% 

Language of completion of the task 
Fluent English 224 85.2% 
Fluent Spanish 39 14.8% 

Table 7. Order of blocks and number of trials for the ASO-IAT. 

Block No. of trials Function Items assigned to left-key response Items assigned to right-key response 

1 8 Practice True sentence False sentence 
2 8 Practice “I’m attracted to men” items “I’m attracted to women” items 
3 48 Test True sentence + “I’m attracted to men” items False sentence + “I’m attracted to women” items 
4 16 Practice “I’m attracted to women” items “I’m attracted to men” items 
5 48 Test True sentence + “I’m attracted to women” items False sentence + “I’m attracted to men” items 

described in Table 1). For the category “true sentence”, the 
four stimuli were: I’m pressing a keyboard, I’m in front of a 
screen, I’m using a computer, and I’m doing an experiment. 
For the category “false sentence”, the stimuli were: I’m at the 
swimming pool, I’m playing the guitar, I’m playing football, 
and I’m at the restaurant. The four stimuli used for the 
category “I’m attracted to men” were: I’m sexually aroused 
by males, I’m sexually attracted by males, I sexually enjoy 
men, I like having sex with men. Finally, the four stimuli 
representing the category “I’m attracted to women” were: I’m 
sexually aroused by females, I’m sexually attracted by females, 
I sexually enjoy women, I like having sex with women. 

In the ASO-IAT, like in the A-IAT used in Study 1, the labels 
of the four categories were displayed on the screen corners, an 
error signal appeared to indicate incorrect responses, indica-
tions were provided after each error to instruct participants 
to correct the error by hitting the other button, and to avoid 

effects due to the order of presentation, double categorization 
blocks (Blocks 3 and 5) were counterbalanced across partici-
pants. 

After the completion of the ASO-IAT, participants were 
asked to answer two questions concerning their sexual behav-
iors. The two questions were drawn from the Kinsey scale32: 
“When you imagine to have sex with someone, what gender 
is that person?”; “Now consider the last 5 years of your 
life: with who have you had sexual relations?” Answers were 
recorded on a 7-point scale, form 0 = “Exclusively with people 
of the opposite sex” to 6 = “Exclusively with people of my 
same sex". 

Finally, 20 items were administered to investigate the opin-
ions of participants concerning the ten picture-stimuli used 
on the SP-IAT they completed in Study 1. Ten items required 
participants to evaluate the aesthetic attractiveness of the 
individuals depicted in ten images (ie, “How much does the
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person depicted in the image represent an ideal of beauty to 
which males/females should aspire?”), using a 10-point scale 
(from = 1" He/She does not represent an ideal of beauty at 
all" to 10 = “He/She definitely represents an ideal of beauty 
to tend to"). Other 10 items asked participants to evaluate the 
likelihood that the persons depicted in the 10 images would 
be their sexual partners (ie, “Please, evaluate how much the 
person depicted in the image above could be your sexual 
partner (if you were single, and regardless of age)?”). The 
answer format was on a 10-point scale from 1= “He/She 
absolutely could not be my sexual partner” to 10 = “He/she 
could be a potential sexual partner for me”. These items were 
developed ad hoc for this research program. 

Data analyses 
The D-scores at the ASO-IAT were computed as described 
in Study 1. Positive D-scores were expected for heterosexual 
woman, whereas negative D-scores for homosexual females. 
Like in Study 1, D-scores below 0.2 (in absolute values) were 
considered as a negligible effect size, D-scores between 0.2 and 
0.5 as moderate effect size, while scores above 0.5 as a large 
effect size.39 

Concerning the Kinsey items, consistently with Study 1, 
scores below or equal to 1 were taken to indicate hetero-
sexuality, scores between 2 and 4 were taken to indicate 
bisexuality, and score above or equal to 5 were taken to 
indicate homosexuality. 

ANOVAs and Pearson’s correlations were computed to 
investigate mean score differences and associations between 
measures. 

Results 
The results at the ASO-IAT revealed that 39.2% (N = 103) 
of females obtained a homosexual D-score, 32.7% (N = 86) 
a non-prevalent D-score, and 28.1% (N = 74) a heterosexual 
D-score (Figure 2). These percentages were quite consistent 
across geographical areas, with D-score ranging from 36.7% 
(North America) to 45.9% (Europe)4, from 16.7% (South 
America) to 54.5% (Africa), and from 20.0% (South Amer-
ica) to 45.5% (Africa), for homosexual, non-prevalent, and 
heterosexual D-scores, respectively. 

ANOVA revealed that there was no significant difference 
in D-score at the ASO-IAT across geographical areas (F(5, 
232) = .67, P = .65) or religious orientations (ie, religious 
believers vs non- believers; F(1, 232) = 1.06, P = .31)5. 

The scores at the two Kinsey questions showed that non-
heterosexual behaviors are quite diffused among females 
(Figure 2). The data show that 30 % of women reported 
that they had imagined having sex with a woman at least 
sometimes (ie, scores between 2 and 6), and 15.2% reported 
that, in the last five years, they had at least sometimes (eg, 
scores between 2 and 6), sexual encounters with other females 
(5.3% exclusively or almost exclusively, scores between 
5 and 6). Interestingly, among females who declared to 
be exclusively heterosexual (explicit measure) 17.7% (ie, 
39 out 221 exclusively heterosexual females) declared of 
having imagined to have sex with a same-sex person at least 

4 Excluding Africa in which the rate of non-heterosexuality was zero 
5 A power analysis indicated that a total sample size of N = 158 was 

necessary to detect a medium effect size (f ≥ 0.25) with an alpha level of 
.05 and a statistical power of .80. Our sample exceeded this requirement, 
suggesting adequate statistical power for the analysis. 

Figure 2. Rates of heterosexual, bisexual, and homosexual scores at the 
implicit measure of sexual orientations and explicit questions of sexual 
behaviours Note. ASO-IAT = Autobiographical Sexual Orientation-Implicit 
Association Test. For the explicit items pertaining to imagined sex and 
5-year sexual habits, heterosexual preferences are indicated by scores of 
0 and 1, bisexual preferences are indicated by scores from 2 to 4, and 
homosexual preferences are indicated by scores of 5 and 6. In the 
ASO-IAT, heterosexual preferences are represented by D-scores greater 
than 0.20, whereas homosexual preferences are denoted by D-scores 
less than −0.20. D-scores between −0.20 and 0.20 indicate a 
“non-prevalent” preference. 

sometimes (2 and 6). Further, 5.4% (12 out 221 exclusively 
heterosexual females) reported that in the last 5 years they 
have had, at least sometimes (eg, scores between 2 and 6), 
sexual encounters with other females. 

ANOVAs revealed that mean scores on the item pertaining 
to actual sexual behaviors in the previous five years (’Now 
consider the last 5 years of your life: with whom have you 
had sexual relations?’) did not differ across geographical 
areas (F(5, 232) = .28, P = .92) nor religious orientation (F(1, 
232) = .84, P = .36). Conversely, the score at the items con-
cerning imagined same-sex sexual encounters did not dif-
fer across geographical areas (F(5, 232) = .65, P = .66) but 
differed between religious believers and non-believers (F(1, 
232) = 6.90, P< .01).6 

Correlation between explicit and implicit measures were 
computed. The results showed that the D-scores at the ASO-
IAT negatively correlate with all explicit measures. This indi-
cates that the lower the D-score (representing homosexual 
D-scores), the higher the scores on explicit measures of sex-
ual orientation or behavior (representing non-heterosexual 
preferences). Explicit masures were also strongly correlated 
between each other. However, the D-scores at the SP-IAT did 
not correlate with any of the other variables, neither explicit 
nor implicit (Table 8). 

A repeated measures ANOVA was conducted to exam-
ine mean differences in the ratings provided by participants 
regarding aesthetic attractiveness and sexual partner likeli-
hood of the 10 pictures of males and females (Figure 3). The 
results indicated that, overall, the pictures of males received 
higher ratings on both measures (F(1,262) = 184.74, P < .001, 
partial η2 = .41) and that aesthetic attractiveness ratings were 
higher than sexual partner likelihood ratings for both males 
and females (F(1,262) = 187.03, P < .001, partial η2 = .42). 
Furthermore, a significant interaction effect was observed, 

6 A power analysis indicated that a total sample size of N = 158 was 
necessary to detect a medium effect size (f ≥ 0.25) with an alpha level of 
.05 and a statistical power of .80. Our sample exceeded this requirement, 
suggesting adequate statistical power for the analysis. 
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Table 8. Correlation between explicit and implicit measures.∗ 

Explicit sexual 
orientation 

Explicit 
imagined sex 

Explicit 5-years 
sexual habits 

ASO-IAT SP-IAT 

Explicit sexual orientation 1 
Explicit imagined sex .725∗∗∗ 1 
Explicit 5-years sexual habits .677∗∗∗ .695∗∗∗ 1 
ASO-IAT -.249∗∗∗ -.192∗∗ -.212∗∗∗ 1 
SP-IAT .070 .076 .087 -.098 1 

Note. SP-IAT = Sexual Preference- Implicit Association Test; ASO-IAT = Autobiographical Sexual Orientation-Implicit Association Test. For SP-IAT the lower 
the score the more results indicate androphilic preferences, for ASO-IAT the lower the score the more results indicate non-heterosexual attitudes. For explicit 
measures the lower the scores the more results indicate heterosexual preferences.∗∗p < .01. ∗∗∗p ≤ .001 

Figure 3. Mean scores for aesthetic attractiveness and sexual partner 
likelihood of the 10 SP-IAT images. 

indicating that pictures of females were considered signif-
icantly more aesthetically attractive than potential sexual 
partners (F(1, 262) = 137.26, P < .001, partial η2 = .34).7 

Discussion 
The results of the ASO-IAT revealed a high frequency of 
women with a homosexual (39.2%) or bisexual (32.7%) 
implicit D-score. This result far exceeds that obtained from 
the explicit measures of sexual behavior (ie, ∼30% of women 
reported having imagined having sex with a woman at least 
sometimes in the past year, and 15% reported having had 
sexual encounters with other women at least sometimes in 
the past five years), but is much lower than the percentage of 
gynephilic women revealed by the SP-IAT (gynephilic 67.8%). 

This finding is also consistent with the results of the corre-
lational analyses. In fact, this analysis showed that while the 
D-score on the ASO-IAT was significantly correlated with the 
explicit measures of sexual behavior and orientation, the D-
score on the SP-IAT was not correlated with either the explicit 
measure, the D-score, or the ASO-IAT. 

Overall, the results suggest that, in line with previous 
findings, the women in our sample may exhibit sexual fluidity 
in their behavior and preferences.40,41 In fact, many women 
reported both explicitly and implicitly non-heterosexual 
(homosexual or bisexual) behaviors or sexual preferences. In 
addition, they also appear to use flexible self-categorizations, 
as 17.65% reported having at least sometimes imagined 

7 A power analysis indicated that a total sample size of N = 40  was  
necessary to detect a medium effect size (f ≥ 0.25) with an alpha level of 
.05 and a statistical power of .80. Our sample exceeded this requirement, 
suggesting adequate statistical power for the analysis. 

having sex with a person of the same sex, still explicitly 
definining themselves as heterosexual. 

According with the hypothesis generated from Study 1, the 
aesthetic attractiveness and sexual partner likelihood ratings 
of the 10 pictures in the SP-IAT indicated that women showed 
an overall preference for men. In addition, the results indi-
cated that the images of both men and women were rated 
significantly higher on aesthetic attractiveness than on sexual 
partner likelihood. This was especially true for female figures 
which, as hypothesised, were rated significantly higher on 
aesthetic attractiveness than on sexual partner likelihood. 

This suggests that women may explicitly perceive men as 
more likely sexual partners, while at the same time having 
high aesthetic attractiveness preferences for females. This may 
explain why they often score in the gynephilic direction on the 
implicit sexual preference measure. In other words, women 
may find other women sexually beautiful and attractive, and 
thus show gynephilic preferences, while identifying men as 
their preferred sexual partners. 

General discussion 
In line with expectations, the results of the present work 
showed that the rate of implicit gynephilia in women is higher 
than that of explicit homosexuality. This finding is consistent 
with the results of previous studies in the male population, 
which have shown a higher prevalence of implicit androphilia 
compared to self-reported homosexuality.1 Furthermore, it is 
also consistent with previous research showing that gynephilic 
preferences are relatively common in both males and females, 
including androphilic females who may show similar levels of 
implicit sexual preference for members of both sexes.14,24 

Although the direction of this finding is consistent with 
expectations, its magnitude is surprising. Indeed, 70% of 
participants reported gynephilic D-scores on the SP-IAT, while 
only 5% explicitly identified as homosexual,with fairly con-
sistent values across continents. A more in-depth investigation 
of the SP-IAT stimuli suggests that women may be attracted to 
other women and find them beautiful and appealing, although 
this does not necessarily translate into sexual attraction or 
behavior. This is also shown by the non-negligible presence of 
women with gynephilic D-scores on the SP-IAT who explicitly 
identify themselves as heterosexual. 

The results of this study indicate that the distribution 
of gynophilia among women is rather uniform in different 
geographical contexts and not related to cultural factors, 
such as religion. In the male population, similar results had 
led Colledani and Camperio Ciani (2021) to suggest that 
androphilia in males may represent the phenotypic expression 
of genetic influences on sexual orientation. However, this 
does not appear to be the case in the female samples. Indeed,
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although female gynephilia was found to be quite uniformly 
distributed across the countries and cultures considered, it was 
not associated with any of the other implicit and explicit mea-
sures of sexual orientation, fantasy, or past sexual behavior 
examined. This suggests that gynephilia in women is a very 
weak phenotypic proxy for non-heterosexuality in women. 

Another difference between males and females that emerged 
from this work pertains the rate of bisexuality. Studies in 
the male population, using the same methods as the current 
research, showed a percentage of bisexuality close to 4% 
(10% bisexual and homosexual), while approximately 15% 
of bisexual women were observed in this work (20% bisexual 
and homosexual). This percentage becomes even higher if 
we consider the ASO-IAT measure (30% bisexual) and the 
explicit measures of sexual behavior (25% imagined bisexual 
experiences; 9% bisexual experiences in the last 5 years). 
These results suggest greater bisexuality and sexual fluid-
ity in women compared to men, and confirm the model 
described by Diamond (2016).40 According to this author, 
sexual fluidity may be present when there is a non-exclusive 
(bisexual) pattern of attraction, or longitudinal changes in 
sexual orientation, or discrepancies between sexual attraction, 
behavior, and identity. A very high rate of non-exclusive pat-
terns of attraction and marked discrepancies between sexual 
attraction, behavior, and identity were observed. The study 
did not specifically examine longitudinal changes in sexual 
orientation, but it did show a significant number (5.4%) of 
women who self-identified as heterosexual while reporting 
some or most homosexual relations in the past five years. 
Moreover, it finds a high prevalence of explicit bisexuality 
(or non-exclusive preference for specific sexual partners) and 
complex patterns of association between self-reported sexual 
orientation and behavior not found in the male population. 
These findings altogether seem to suggest the presence of 
a consistent degree of both bisexuality and sexual fluidity 
among women. 

Gynephilia, defined as sexual attraction in women to the 
female body, bisexuality and fluidity, as well as other aspects 
of sexual orientation, may be influenced by a combination of 
biological and social factors. Recent reviews have emphasized 
that biological influences, such as hormonal, genetic, and pos-
sibly immunological factors, may contribute independently 
or additively to the expression of sexual orientation, non-
heterosexuality, and fluidity.41,42 In contrast, social norms or 
social contagion have been deemed to play a negligible or 
marginal role as potential causal factors in the development 
of non-heterosexuality.43 It is important to note, however, 
that studies on humans are inherently correlational and can 
only acquire biological causal significance when the results 
are compared with those of animal studies.41 Regardless of 
the specific causal factors influencing non-heterosexuality in 
females, one of the aims of the present work was to identify 
the phenotypic expression of the genetic influences under-
lying non-heterosexuality and to explore an evolutionary 
explanation for its persistence. The literature offers numerous 
discussions of potential evolutionary explanations for the 
maintenance of genetic factors affecting sexual orientation 
in both homosexual males4,44 and bisexual males,38 as well 
as in females,9 through sexually antagonistic selection. For 
example, Camperio Ciani and colleagues (2018)9 investigated 
evolutionary mechanisms that may explain the maintenance 
of female non-heterosexuality, focusing on patterns of fecun-
dity within families. They proposed that increased family 
fecundity may compensate for the reduced direct fitness of 

non-heterosexual females, allowing the trait to persist at 
a low-frequency equilibrium in the population. Kanazawa 
(2017)45 instead proposed that the higher rate of bisexuality 
and sexual fluidity in females, compared to males, may be 
attributed to the need for females in polygynous societies 
(in the past and at present) to establish sexual relationships 
with their co-wives, in order to reduce conflict and tension 
that can originate within such marriages. Accordingly, sexual 
fluidity could be evolutionary selected because females (but 
not males) who experience increased levels of sexual fluidity 
might have a larger number of children, but this has not 
yet been empirically shown. These evolutionary hypothesis 
suggests that bisexuality and sexual fluidity in females, if 
heritable, could be evolutionarily selected.9,41 

Overall, the results of this work have several strengths. 
First, they originate from data obtained by a cross-cultural 
sample, recruited from all around the world. Second, they 
are based on both explicit and implicit measures collected 
and analyzed in accordance with the best practices and 
recommendations outlined in the literature. These include 
the use of rigorous scoring methods, strategies to detect 
potential bias, integration of implicit and explicit methods, 
and repeated measurements. In this regard, the findings of 
the paper provide an interesting insight, showing that while 
explicit measures are influenced by culture-based biases, 
implicit measures are generally independent of them. This 
finding again suggests that most studies examining explicit 
or self-reported rates of non-heterosexuality may lead to an 
underestimation of its true prevalence.3,6-8,13,38 On the other 
hand, the results also suggest that the SP-IAT may not be 
a reliable measure of female non-heterosexuality and may 
overestimate its prevalence. Conversely, the ASO-IAT appears 
to be a promising implicit measure, resistant to cultural and 
religious biases, and significantly correlated with measures 
of sexual behavior. However, further research is needed to 
gain a deeper understanding of the relationship between 
religiosity and all measures of sexual orientation, preference 
and behavior. Indeed, it is important to note that our results 
were obtained from a somewhat heterogeneous sample, 
including participants from different cultures and religious 
denominations, but with a large majority of Christians. This 
calls for some caution in generalising the results. 

Overall, even thought the results of the present work 
seem intriguing, some limitations should be pointed out. 
For instance, the cross-sectional web-based nature of the 
study represent a relevant limitation. Online samples, in 
fact, can be susceptible to self-selection bias, potentially 
attracting participants with specific pre-existing interests. 
Despite efforts to mitigate this bias, such as excluding male, 
and incorrect respondents with the A-IAT, and presenting 
the research as a general categorization task, the possibility 
of some bias remains. Replication studies utilizing different 
sampling methods are needed to further confirm our findings. 
Furthermore, it is important to emphasize that while our 
findings suggest a high prevalence of gynephilia using implicit 
measures, the lack of correlation between the SP-IAT and 
explicit measures of sexual orientation and behavior raises 
concerns about the validity of the SP-IAT in this context. This 
suggests that the latter may be a measure of appreciation 
of female beauty that is not necessarily related to sexual or 
romantic interests. Given the ongoing debate surrounding the 
validity of the IAT,26-31 our findings should be interpreted 
with caution. Moreover, the higher prevalence of gynephilic 
interest observed in implicit measures compared to explicit
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measures of sexual orientations and behaviors may stem from 
differences in the constructs they assess and the effectiveness 
of each method in capturing these constructs. Therefore, 
the discrepancy might not indicate an actual difference in 
gynephilic interest but rather reflect the nuances of the 
measurement tools used. Further research is needed to both 
validate our preliminary findings, and to explore alternative or 
complementary methods to accurately assess women’s sexual 
preferences. 

Furthermore, while our study is based on a sufficiently 
large and diverse sample (in terms of age, nationality, etc.) 
to provide some initial insights into the issues addressed, it is 
important to recognize that the sample cannot be considered 
representative of the entire global female population (eg, our 
sample includes mainly highly educated, young, Christian 
women). In particular, due to the relatively small sample 
sizes for certain continents, comparisons between different 
nationalities should be interpreted with caution as descrip-
tive statistics. Nevertheless, we conducted a power analy-
sis, which indicates that our sample sizes are sufficient to 
detect medium effects with a power of 0.80 and an alpha 
of 0.05. This confirms that although some regional com-
parisons require caution, our main analyses are statistically 
robust. 

The findings on gynephilia and non-heterosexuality in adult 
women underscore the importance of further research and 
integration of findings into clinical practice. For example, 
clinicians could increase their awareness of the prevalence 
of nuanced degrees of non-heterosexual behaviors and 
preferences among women and, consequently, develop 
targeted interventions that address their specific needs (eg, 
sexual health screenings and counseling services for non-
heterosexual women). In addition, recognizing the prevalence 
of these preferences and behaviors can drive the creation of 
educational programs that promote safe sexual practices and 
address mental health concerns specific to these groups. By 
adapting health promotion strategies to include diverse sexual 
orientations, clinicians can provide more comprehensive 
and effective care, ultimately improving women’s quality 
of life. Finally, a better understanding of the biological 
and genetic causes of sexual orientation fosters greater 
inclusion of non-heterosexual people, expands their rights, 
and henances public opinion.43 This change has occurred 
in many Western countries, yet in many other regions, non-
heterosexual behavior is still criminalized, persecuted, and 
even punished with the death penalty. Therefore, further 
research is absolutely necessary. 
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