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Abstract
Background Despite the increasing interest in transgender health research, to date little is known about the size of the 
transgender and gender diverse (TGD) population.
Methods A web-based questionnaire survey was developed, including a collection of socio-demographic characteristics 
and disseminated online through social media. Gender incongruence was evaluated by using a 2-item approach assessing 
gender recorded at birth and gender identity. The primary objective of the present population-based study was to estimate the 
proportion of TGD people across ages among a large sample of people who answered a web-based survey. The secondary 
endpoints were to identify gender-affirming needs and possible barriers to healthcare access.
Results A total of 19,572 individuals participated in the survey, of whom 7.7% reported a gender identity different from the 
sex recorded at birth. A significantly higher proportion of TGD people was observed in the youngest group of participants 
compared with older ones. Among TGD people who participated in the study, 58.4% were nonbinary, and 49.1% experienced 
discrimination in accessing health care services. Nonbinary TGD participants reported both the need for legal name and 
gender change, along with hormonal and surgical interventions less frequently compared to binary persons.
Conclusions Being TGD is not a marginal condition In Italy. A large proportion of TGD persons may not need medical and 
surgical treatments. TGD people often experience barriers to healthcare access relating to gender identity.
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Introduction

Transgender and gender diverse (TGD) people represent a 
broad spectrum of individuals whose gender identities differ 
from the recorded sex at birth [1, 2]. Despite the increasing 
interest in transgender health research, to date little is known 
about the real size of the TGD population, mostly due to the 
heterogeneity of this population, and the lack of information 
regarding gender identity in health record systems [2, 3].

Currently, most information comes from clinical-based 
studies, involving TGD people seeking gender-affirming 
hormonal treatments [4–9]. This approach might be asso-
ciated with underestimation of the real proportion of 
TGD people. Some TGD people start hormonal treatment 
without medical supervision and others do not seek any 
gender-affirming treatment [10–12]. Furthermore, referral 
to knowledgeable providers may be hindered by perceived 
stigma, marginalization, social and financial constraints, 
and lack of knowledgeable providers [10, 13, 14].

The limited number of available population-based stud-
ies report estimates of TGD population size [15] ranging 
from 0.3 to 4.5% among adults [16]. Moreover, studies 
estimating TGD population size should employ a two-step 
method, involving the universal query of both gender iden-
tity and sex recorded at birth [16, 17].

To date, the demographics of the TGD population in 
Italy have not been characterized. One study hypothesized 
a proportion of 0.9 per 100,000 based on the number of 
gender-affirming surgeries [6]. Accurate estimates of the 
size, composition and needs of the TGD population are 
essential to plan appropriate healthcare services.

To bridge this gap, the SPoT study (Stima della pop-
olazione transgender adulta in Italia, “Estimate of the 
transgender adult population in Italy”) was promoted by 
the Careggi University Hospital—University of Florence, 
in collaboration with the National Institute of Health in 
Italy (ISS) and The Bridge Foundation, and with the sup-
port of the Italian National Observatory on Gender Iden-
tity (ONIG). The main aims of the present population-
based study were to begin to assess the size of the adult 
TGD population starting with a large sample of Italian 
people who answered a two-step method online question-
naire and to query for gender-affirming needs.

Methods

Study design and population

An ad hoc web-based questionnaire survey (Google 
Forms) was developed and disseminated online through 

radio channels as well as social media i.e., Facebook, Ins-
tagram. The aim was to reach a large sample of the popula-
tion. On the basis of data from the international literature 
regarding the size of the TGD population [15, 16], we 
hypothesised that 1 ± 0.5% of the Italian adult population 
would be TGD. Thus, we aimed to enroll 7,610 study par-
ticipants. The study started in December 2019 and closed 
in December 2021 (total duration: 24 months).

The inclusion criteria for the study were individuals 
aged 18 years and over and residing in Italy. Participation in 
the survey was voluntary. The questionnaire took less than 
3 min to complete and contained 13 closed-ended questions 
(Appendix A). Questions one to seven, open to the entire 
population, were designed to gather information on the par-
ticipants’ sociodemographic characteristics. To determine 
TGD population size and to capture the range of TGD peo-
ple with nonbinary gender identities, a two-step method 
was used (with gender identity choices ‘‘man’’, ‘‘woman’’, 
‘‘[neither] man, [nor] woman’, “other”). TGD individuals—
those whose gender identity differed from their sex recorded 
at birth—were asked to respond to additional questions. The 
additional questions were aimed to define specific health 
needs, age of gender incongruence awareness, the wish to 
undergo a social and/or medical gender-affirming path, and 
to identify experienced inequalities in accessing healthcare 
services because of their gender identity.

Whenever appropriate, a four-point ordinal scale was 
used: “always”, “often”, “sometimes” and “never”. The 
questionnaire translated to English is available in the Sup-
plementary Appendix.

Ethical approval for this study was obtained from the 
institutional review board at the University of Florence, 
Research Ethical Committee (Prot. N. 25 June 25, 2019). 
Informed consent was waived, given that data collection was 
anonymized.

Primary and secondary endpoints

The primary objective was to assess the proportion of TGD 
population among adults (i.e., older than 18 years) in Italy 
who participated in a large web-based survey. The second-
ary endpoint was to assess the needs of TGD people who 
answered the questionnaire including legal name and gender 
marker change, hormonal and/or surgical gender-affirming 
treatment needs, and to report barriers to healthcare access 
related to gender identity.

Statistical analysis

Proportion with the respective 95% confidence interval (CI) 
was calculated for each of the following groups: cis- and 
transgender, masculine spectrum and feminine spectrum, 
and nonbinary. TGD people were defined as those reporting 
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any gender identity different from the sex recorded at birth, 
while cisgender as those having a gender identity match-
ing their sex recorded at birth. Among TGD people, binary 
was defined as those with a gender identity opposite of the 
sex recorded at birth while nonbinary was defined as those 
reporting any other gender identity. Frequency measures and 
contingency tables were used to summarize and analyse the 
relationships with categorical variables. Sociodemographic 
characteristics were compared across groups. To explore 
the association with key study variables, the independent 
sample t-test and Chi-squared test were used, to evaluate 
the associations with, respectively, continuous (i.e., age) and 
categorical variables. Logistic regression was used for mul-
tivariate analyses, adjusting for age, whenever appropriate. 
All analyses were performed using STATA software, version 
15 (STATA Corp, College Station, TX).

Results

A total of 19,572 individuals participated in the survey. A 
point proportion of 7.7% (95% C.I. 7.3–8.1) was observed 
for TGD status, as 1,501 declared a gender identity dif-
ferent from the sex recorded at birth. Among participants 
TGD people were significantly younger than cisgender ones 
(median age 26[19; 83] vs. 36 years [19; 83]; p < 0.001). 
Socio-demographic characteristics of the study participants 
are reported in Table 1 and their significant differences in 
Supplemental Table 1B. Results were confirmed after adjust-
ing for age (data not shown). When the sample was stratified 
in tertiles according to age (18–29, 30–39 and ≥ 40, years 
old, respectively), a significantly higher proportion of TGD 
people was observed in the youngest group of participants 
compared to the mid and older ones (14.7%, 4.1% and 4.8%, 
in each tertile, p < 0.001).

Among TGD people, 58.4% (95% C.I. 55.9–60.9) were 
nonbinary, and 41.6% (95% C.I. 39.0—44.1) were binary, 
with a significant increase in the nonbinary proportion in the 
youngest tertile vs. the mid and older ones (7.9% vs. 2.8% 
and 3.1%, respectively for the youngest, mid and oldest ter-
tiles, p < 0.001). Birth-recorded females participated in the 
study more than birth-recorded males in the younger 2 age 
tertiles (73% female at birth vs. 27% male at birth, and 67% 
female at birth vs. 33% male at birth, respectively), while 
birth-recorded males were more represented in the oldest 
tertile (42% female at birth vs. 58% male at birth). Figure 1 
shows the birth recorded sex ratio across age tertiles. The 
temporal trend among age in shifting birth recorded ratio 
was confirmed also when binary and nonbinary participants 
subsamples were considered (birth recorded male:birth 
recorded female 0.21:1; 0.55:1; 1.33:1 for binary TGD 
people and 0.18:1, 0.46:1, 1.45:1, for nonbinary people). 
Nonbinary TGD participants were more likely (p < 0.001) 

to reside in the regions of Northern Italy than binary TGD 
participants (62.3% vs. 54.5%), whereas binary ones were 
more likely to live in Southern Italy (15.5% vs. 9.9%) and 
in the islands (Sicily and Sardinia; 8.8% vs. 5.8%). Nonbi-
nary TGD participants had a statistically significant higher 
education level (p < 0.001) than binary participants. No sta-
tistically significant differences between binary and nonbi-
nary TGD participants were observed concerning national-
ity and the size of the municipality of residence. Among 
binary TGD people, birth-recorded females were more likely 
to be based in municipalities with less than 5,000 inhabit-
ants than birth-recorded males (p = 0.041), who were more 
represented than birth-recorded females in municipalities 
with > 250,000 inhabitants.

Regarding the specific questions targeting gender incon-
gruence experience (Table 2 and Supplemental Table 2B), 
nonbinary participants had gender identity awareness later 
in life than binary participants (also when stratified accord-
ing to sex recorded at birth). Almost double the binary 
sample, compared to the nonbinary one, reported gender 
incongruence awareness during childhood. In the case of 
nonbinary TGD people, no statistically significant difference 
was observed regarding when self-reported gender incongru-
ence began. Among binary people, birth-recorded females 
reported gender incongruence awareness during childhood 
more frequently when compared to birth-recorded males 
(p < 0.001).

While most binary TGD participants (75.2%) declared 
a persistent need in the previous six months to make exter-
nal anatomy more congruent with gender identity, almost 
two-thirds of nonbinary participants (65.8%) reported that 
they never or only sometimes had felt such necessity. While 
almost all (93.6%) binary TGD people who answered the 
questionnaire had felt the need to legally change their name 
and gender marker at some point, over two-thirds (70.6%) 
of nonbinary TGD participants never felt such necessity 
(p < 0.001). When participants were stratified according to 
the sex recorded at birth, in both binary and nonbinary sub-
samples of birth-recorded female TGD people more often 
reported the wish to change their body as well as to legally 
change name and gender marker compared to birth-recorded 
male participants (both p < 0.05).

While the great majority of binary TGD participants 
(95.2%; birth recorded female: 95.1%; birth recorded male: 
95.3%) had past, present, or future planned gender-affirming 
hormone treatment, over 60% of nonbinary TGD declared 
no such use (p < 0.001). No statistically significant differ-
ence was observed among birth-recorded females and birth-
recorded males.

More than half (54.6%) of nonbinary TGD people who 
participated in the study had never felt the need for gender-
affirming surgery, while the majority of binary TGD peo-
ple (92.9%, p < 0.001) reported such a need. Binary people 
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declared more often they had already undergone gender-
affirming surgery at the time of the survey compared to non-
binary ones (17% vs. 2.5%, respectively, p < 0.001), whereas 
57.8% of nonbinary people (birth recorded female: 54.6%; 
birth recorded male: 65.5%) who were interested in surgery 
had not had surgery at the time of the survey.

The 20.7% of the participants reported they had never 
accessed healthcare services. Of those, rates were higher 
among nonbinary relative to binary participants (23.5% 
vs. 16.7%, p < 0.001). Among TGD people who had con-
tact with healthcare services (N = 1,191), half (49.1%) had 
always or sometimes felt barriers accessing healthcare ser-
vices because of their gender identity. This was more often 
observed for binary (64.8%) versus nonbinary (37.0%) TGD 
people (p < 0.001), even more for binary birth recorded 
females (70.5%, p < 0.001).

Discussion

This is the first population-based study to attempt to assess 
TGD population estimates and needs in Italy. Compared to 
clinic-based studies (which are typically limited to individu-
als seeking treatment) this survey included a broader and 
more inclusive population [3].

As expected, the proportion of TGD people in the popula-
tion was found to be higher than statistics based on health 
system data (ranging from 0.02 to 0.03%; [18, 19]), but 
also as compared with other internet-based surveys (in two 
studies from the Netherlands 1.1% and 4.6%, respectively, 
for birth recorded males and 0.8–3.2%, for birth recorded 
females; in Belgium, 0.7% for birth recorded males and 0.6% 

for birth recorded females; in two studies from Sweden, 
2.3% and 2.8%, respectively, of the total sample; [20–22].

The only estimate comparable to the one obtained in the 
present study was a survey [23] derived from a school-based 
sample in Florida and California, which found the propor-
tion of TGD participants to be 8.4% of the sample. We can 
speculate that this study provided a similar selection of the 
sample, adopting a broader definition of gender diversity. 
Furthermore, it’s possible that TGD people were more moti-
vated to respond to the questionnaire, leading to an overes-
timation of the TGD respondents in comparison with the 
cisgender ones. However, these data could be a relevant 
insight into the real numbers of the TGD population in Italy.

One of the strengths of the present study is the use of the 
so-called two-step method [16, 17], which identified more 
nonbinary people, giving visibility to TGD persons who, 
otherwise, would not consider themselves as so. Indeed, to 
date, few studies have used this method, which could par-
tially overcome the heterogeneity in the estimation of the 
numbers of the TGD community [16].

The increasing proportion of TGD people detected in 
more recent studies as well as in younger age groups might 
also result from socio-political advances including several 
innovations regarding transgender care in many national 
scenarios, less pronounced cultural stigma, and changes 
in referral patterns [16]. Also, easier access to information 
through the web may have helped gender identity aware-
ness; il line, a previous study [24], reported an association 
between increasing TGD-related topics in the media and 
numbers of young people presenting to gender clinics.

The temporal trend among generations in decreasing 
birth-recorded male to birth-recorded female TGD ratio, 
from predominantly birth-recorded male trans people to 
predominantly birth-recorded female across age tertiles in 
the present population-based study, is in line with previous 
studies analysing referrals to clinics as well as data from 
integrated health systems [2, 16]. The change in this tempo-
ral trend is confirmed for the first time in a population-based 
study. The specific reasons of this phenomenon are far from 
being understood; however, it could be part of the so-called 
“generational effect”, defined as the variation in one popula-
tion parameter according to the year of birth, often coincid-
ing with other shifts in population characteristics in the same 
time [16]. The TGD population reported a lower level of 
education relative to the age-adjusted cisgender population. 
This result might be interpreted as a further demonstration 
of the difficulties that TGD people have in accessing the 
education system. Young TGD people often face intolerance 
at home or school [10]. Thus, stigma and intolerance may 
be considered explanations in part for reduced educational 
level in TGD people.

Several TGD persons reported difficulty changing their 
gender marker at school or university [10, 13]. Indeed, TGD 

Fig. 1  Birth recorded males: birth recorded females sex ratio of TGD 
respondents across age tertiles
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persons’ identity documentation is often incongruent with 
their gender identity and thus reveals their being transgender. 
A National Dutch Survey reported that 42% of TGD per-
sons received negative reactions because of their transgen-
der identity, most commonly in public (38%) and at school 
(21%) [25]. A survey involving 6,450 TGD people in the 
United States reported that 15% of TGD students dropped 
out of school as the result of perceived and/or internalized 
stigma [26]. Perceived stigma was found also in health care 
services. A large proportion of TGD people report discrimi-
nation and problems in accessing health care. In general, 
it has been documented that LGBTQ individuals report 
inadequate care due to previous stigmatizing experiences in 
healthcare settings [27, 28].

The present study highlights the importance of consider-
ing the heterogeneity of the TGD population, as the majority 
of the TGD group was composed of nonbinary persons. The 
term nonbinary is used to include a broader range of persons 
as compared to previous investigations [2]. It is important to 
note that not all nonbinary people consider themselves to be 
transgender. Indeed, many persons consider the label TGD 
only within the gender binary with a report that some do not 
feel “trans enough” to describe themselves as transgender 
[2].

In the present study, TGD people who self-identified as 
nonbinary had a number of different characteristics relative 
to those TGD people identified as binary, including geo-
graphical area, awareness of gender identity as well as need 
for gender-affirming treatment.

For example, the greater proportion of nonbinary persons 
in the Northern vs. Southern regions of Italy might be inter-
preted in light of the association between the reduced need 
for dichotomous self-definitions and increased acceptance of 
gender variance in more tolerant and open-minded environ-
mental contexts [22]. This interpretation is also supported by 
the higher education level of nonbinary persons. Regarding 
geographical patterns, few studies evaluated this informa-
tion, potentially biased by socio-cultural differences across 
countries. For example, we found that birth recorded female 
persons tend to live more in small centres, while Crissman 
et al. [29] found birth recorded male persons were more 
likely to live in rural areas in the US. Furthermore, an effect 
of age on gender identity awareness was associated with 
binary vs. nonbinary people. Confirming previous observa-
tions [30, 31], most of the binary persons reported a dis-
crepancy between recorded sex and gender identity before 
puberty, while no effect of age was observed for nonbinary 
persons.

Finally, as previously reported, the majority of binary 
TGD persons requested medical gender-affirming treat-
ment, such as hormones and/or surgeries. This result is 
consistent with previous findings in clinical and non-clin-
ical populations [32–35]. Nonbinary persons reported less Ta
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categorical (and maybe less stereotyped) needs, with fewer 
persons asking for legal changes or medical interventions.

The survey showed that a large proportion of TGD per-
sons (especially those with a nonbinary gender identity) 
may not need medical or surgical intervention. Different 
life trajectories may be described, especially on the basis 
of being more binary vs. nonbinary.

In conclusion, being TGD is clearly not a marginal, rare 
condition. A large proportion of TGD persons (especially 
binary ones) need medical and surgical treatment, which 
are not adequately provided currently in Italy (according 
to the services’ map published on the ISS website https:// 
www. infot rans. it/ en- home). As recommended by the 
WPATH SOC 8 [2], healthcare systems should provide 
medically necessary interventions for the health and well-
being of TGD individuals. While a large number of TGD 
persons do not need hormonal or surgical interventions, 
consequences of stigma (such as education and access to 
health care) emerge as important concerns to address.

Limitations

The results of the present study should be considered in 
light of some limitations. First, responses and rates should 
be evaluated in relation to selection bias. People attracted 
to the survey might have been more open-minded persons. 
TGD people may have been more likely to answer the 
questionnaire, a limit to the generalizability of the results. 
Another important weakness of the study was the lack of 
response rate information related to the study design (web-
based questionnaire survey).

In addition, the interpretation of results of the present 
survey should take into consideration the demographic 
distribution of the sample, which was disproportionately 
composed of birth-recorded females and young people. 
This disproportion is partly due to the sampling method 
and the sources used for recruiting participants, such 
as social media and radio channels, which tend to have 
a higher engagement by individuals recorded at birth as 
female. However, this explanation alone does not fully 
explain the observed generational trend observed. Indeed, 
we have noted that the proportion of birth-recorded 
females is higher among younger generations within the 
TGD community. This suggests that there may be gen-
erational shifts contributing to this trend, possibly due to 
cultural changes, increased visibility and acceptance of 
TGD individuals. Further research is necessary to explore 
these dynamics in depth and understand their implications. 
Finally, considering the self-report nature of the survey, 
and the lack of in person assessment, it is not possible 
to identify mental health problems or other psychosocial 
concerns which could be self-misattributed to being TGD.
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