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Abstract
Background

Gender dysphoria treatment includes gender-affirming hormone therapy (GAHT). Studies are still lacking on
how to characterize its effects and impact on transgender people's lives more effectively.

Aim
To study the physical and psychological effects of GAHT on transgender individuals, assess its impact on
their lives, and rate their overall satisfaction.

Methods

Participants (n = 114; ages 18-62 years; median age 24.0 (21.0 - 33.0) years) included transgender

adults residing in Portugal who were undergoing or had undergone hormonal therapy for at least one
uninterrupted year. Participants completed an original questionnaire. For most items, an ordinal Likert-style
scale ranging from 0 (worst result) to 6 (best result) was used. Descriptive statistics and non-parametric
tests, including Pearson's chi-squared test, Wilcoxon signed-rank test, and Mann-Whitney U test were used
to analyze categorical and continuous variables, with a significance level set at 0.05.

Outcomes

The outcomes included desired physical changes rating (perception and satisfaction with changes); side
effects of GAHT; the sociopsychological impact of GAHT (on self-esteem, body image, psychological
wellbeing, social and family relations); overall satisfaction (with treatment results and medical follow-up).

Results

The changes classified as the most perceptible in those undergoing masculinizing treatment (Group M) were
amenorrhea (6 (5.0-6.0) points) and clitoris enlargement (6 (5.0-6.0) points). These were also the ones rated
as the most satisfactory (6 (6.0-6.0) points for amenorrhea and 6 (4.0-6.0) points for clitoris enlargement).
On those undergoing feminizing therapy (Group F), the alteration voted as the most perceptible was sperm
production decrease (6 (2.0-6.0) points), and the ones classified as the most satisfactory were sperm
production decrease (6 (4.0-6.0) points) and spontaneous erections decrease (6 (5.0-6.0) points). Side effects
were reported by 89.7% of Group M (mood swings were the most common) and 96.3% of Group F (decreased
libido was the most frequent). The sociopsychological impact of hormonal treatment was significantly
positive in all analyzed variables (p<0.001). Overall satisfaction with treatment results and medical follow-
up were rated with 5 points and 4.5 points, respectively.

Clinical implications

This study provides clinicians with more evidence that GAHT may improve the physical, psychological and
social health of transgender people seeking medical transition.

Strengths and limitations

The strengths of the current study include a high participant count relative to the target population, the
acquisition of data on previously unexplored variables, and the significance of being one of the few
investigations of its kind conducted in Portugal. However, the study has limitations, including differences in
participant characteristics, a small sample size for some variables, potential bias due to the retrospective
nature of the study, individualized treatment regimens, and the inclusion of participants from different
countries, which limit the generalization of the results.

Conclusions
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This study provides further evidence that GAHT is effective, and that its physical effects are satisfactory
while resulting in mostly non-severe nor life-threatening side effects. GAHT is an important therapy in
gender dysphoria and has consistent results in improving numerous sociopsychological variables.

Categories: Endocrinology/Diabetes/Metabolism, Psychiatry
Keywords: satisfaction, impact, effects, gender-affirming hormone therapy, transgender

Introduction

Gender dysphoria (GD) is characterized by clinically significant distress or impairment in important areas of
functioning, that can arise in many transgender people as a consequence of the incongruence between the
experienced gender and the one assigned at birth [1].

In Portugal, being transgender is legal and protected under anti-discrimination laws [2]. Transgender
individuals have the right to change their name and gender on legal documents, and gender-affirming
healthcare is available through the public health system [2]. In the last years, there has been an increasing
acceptance of gender diversity and transgender rights, and Portugal's Gender Identity Law of 2011 is a
significant aspect of this change, allowing individuals to change their gender marker on identification
documents without the need for medical procedures [2,3]. However, despite the legal protections in place,
there is still discrimination and stigmatization of transgender people in society, particularly in relation to
employment, education, and access to healthcare [2]. Although more public hospitals are offering gender-
affirming treatments, there are still long waiting lists for these services, indicating the need for further
improvements [4]. The prevalence of transgender individuals in Portugal is unknown, but national data
shows that, between 2011 and 2021, 1227 transgender Portuguese changed their gender marker in the Civil
Registration System [3].

GD treatment consists of social transition, psychotherapy, hormone therapy, and surgery [5]. Studies have
shown that these therapies are effective in treating GD and can lead to improvements in mental health
issues [6]. While the treatment plan is personalized, hormone therapy is often the initial medical
intervention and is based on individual objectives, risk-benefit analysis, the presence of comorbidities, and
socio-economic factors [5]. Masculinizing therapy is typically achieved through testosterone while
feminizing hormone therapy involves a combination of estrogen and an androgen blocker, which is usually
more complex [5].

The timing of appearance of the desired physical changes is highly variable: some features might take as
little as one month to be noticeable, while others can take up to six or more months, and even years to reach
their peak [7]. The main expected effects of masculinizing therapy are amenorrhea, clitoris enlargement,
and voice deepening while feminizing therapy most markedly induces breast development, softer/less oily
skin, and a decrease in semen production, spontaneous erections, and testicle size [7]. Also, masculinizing
therapy is expected to increase body and facial hair, decrease body fat mass and increase lean mass, on the
other hand, feminizing hormone therapy is expected to have the opposite effects [7].

Gender-affirming hormone therapy (GAHT) is not exempt from side effects and may be associated with
erythrocytosis, weight gain, acne, alopecia, and sleep apnea in masculinizing therapy [5,7]. In feminizing
hormone therapy, side effects include venous thromboembolism, gallstones, hepatic toxicity, weight gain,
dyslipidemia, and cardiovascular disease [5,7].

The first aim of our study was to evaluate how significant the perception of the desired physical changes was
and the consequent satisfaction with such changes after at least one year of uninterrupted GAHT in
transgender individuals.

Our second aim was to explore the impact of GAHT on trans people’s lives regarding sociopsychological
variables such as self-esteem, body image satisfaction, psychological well-being, and social and familial
relations, by rating them with a pre- and post-therapy score.

The third and last objective was to rate participants’ overall satisfaction with both therapy results and
medical follow-up during treatment.

With this study, we hope to get better enlightenment on GAHT’s benefits and risks so that physicians can
provide more evidence-based care to transgender patients. It is also our desire to encourage other
investigators to conduct studies in this under-researched area.

Materials And Methods

Participants and procedure

We performed a cross-sectional study in March 2021.
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The participants of this study were adult transgender individuals, residing in Portugal, currently undergoing
or had undergone GAHT, regardless of the timeframe in which the treatment was conducted.

Data was collected through an original non-validated questionnaire that was sent to the participants via e-
mail. The authors developed the questionnaire in collaboration with Portuguese psychologists specializing
in the healthcare of transgender individuals. The questionnaire was based on questions from several
validated questionnaires freely available online, such as the Gender Identity/Gender Dysphoria
Questionnaire for Adolescents and Adults (GIDYQ-AA), the Trans Woman Voice Questionnaire (TWVQ) and
the Body Image Scale (BIS). To identify potential participants for the study, we collaborated with 12
Portuguese LGBTQI+ associations and organizations. These groups helped us by accessing their databases
and sending an invitation to all their registered transgender associates, inviting them to participate in the
study. The invitation contained the questionnaire Google Forms' link and all transgender associates who did
GAHT were invited to participate. We obtained a total of 147 responses, of which 142 were valid: two were
excluded because they were duplicated, and three were excluded because the answers weren't congruent
throughout the questionnaire.

Having the aim of this article in mind, only the answers of participants who took GAHT for at least one
uninterrupted year were included (regardless of still being on GAHT or not), resulting in a total of 114
relevant answers to the questionnaire, of which 87 were from individuals on masculinizing therapy (Group
M) and 27 from people undergoing feminizing treatment (Group F). All data was registered anonymously,
respecting participants’ data protection.

This study was approved by the local ethics committee ("Ethics Committee CHUP/ICBAS - DEFI"). Informed
consent was explained at the beginning of the questionnaire, and participants had to give consent to
proceed with the questionnaire.

Measures

The study's questionnaire was created by the authors using the Google Forms platform, consisting of 60
different questions, 19 of each addressing demographics, GAHT physical and sociopsychological effects,
impact, and consequent satisfaction with both results and medical follow-up. Other questions aimed to
evaluate how the treatment was being oriented, participants’ knowledge about the transition process,
therapy regimen safety, adhesion, and compliance. For this article's aim, only the answers to the first 19
questions are presented and discussed.

To answer some of the items on the questionnaire, an ordinal Likert-style scale ranging from 0 (worst result)
to 6 (best result) was used.

For the first aim, regarding GAHT effects, participants rated their perception of physical changes
development from “0 - no changes” to “6 - very significant changes” and their satisfaction with them from
“0 - not satisfied” to “6 - totally satisfied”. Participants also indicated the physical and psychological adverse
effects that they experienced by choosing them from a list presenting the most common side effects,
explained with common nonmedical language, while also having the option of writing down any other one
not listed.

To achieve the second goal, respondents evaluated GAHT’s sociopsychological impact, rating the following
variables before and after at least one year of GAHT, in a retrospective manner: self-esteem (“0 - extremely
low self-esteem” to “6 - extremely high self-esteem”), body image satisfaction (“0 - total body
dissatisfaction” to “6 - total body satisfaction”), psychological wellbeing (“0 - recurrent/constant suicidal
thoughts” to “6 - no suicidal thoughts”), social relations (“0 - isolation and no friends” to “6 - extremely
sociable and has friends”) and family relations (“0 - awful/conflicted/nonexistent family relations” to “6 -
great family environment”).

The third goal was accomplished by rating the general satisfaction with GAHT’s results and with the medical
follow-up received during the treatment with a scale ranging from “0 - not satisfied” to “6 - totally satisfied”.

Statistical analysis

Categorical variables were presented as frequency distribution and compared using Pearson's chi-squared
test. For each continuous variable, normality was tested by histogram observation and the Kolmogorov-
Smirnov test and, since the almost totality of continuous variables had a non-normal distribution, results
were presented as medians (followed by interquartile ranges). Samples were compared using nonparametric
tests, such as Wilcoxon signed-rank test for paired variables and the Mann-Whitney U test for independent
variables, with a significance level set at 0.05. Data analysis was performed using the SPSS Statistics v. 27
software (IBM Corp., Armonk, NY).

Results
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Demographics

Respondents’ age ranged from 18 to 62 years and their median age was 24.0 (21.0 - 33.0) years. Participants’

median age of recognition of self-gender identity was 8.0 (8.0 - 14.0) and initiation of public expression of
their experienced gender was 18.0 (14.5 - 22.5) years of age. Participants initiated hormonal therapy at a
median age of 21.0 (18.0 - 27.0). Figure I presents this data organized in stacked bar charts.
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FIGURE 1: Participant demographics

Results are presented as absolute frequencies

2 Gender identity; b gender expression

Abbreviations: GAHT, gender-affirming hormone therapy
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Most participants had treatment for two to five years (40.4%; M=40.2%; F=40.7%), followed by one to two
years (38.6%; M=41.4%; F=29.6%) and five years or more (21.1%; M=18.4%; F=29.6%). Table I presents this
and other demographic information on participants.

Variable

Place of birth
Portugal

Brazil
Mozambique
France
Switzerland
Venezuela

Area of residence
North

Center

2023 Santos et al. Cureus 15(3): €36484. DOI 10.7759/cureus.36484

Total (N=114)

91.2

4.4

0.9

0.9

0.9

34.2

Group M (n=87)

95.4
23
1.1

1.1

33.3

20.7

Group F (n=27)

77.8

3.7

3.7

3.7

37.0

14.8
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Lisbon Metropolitan Area 38.6 36.8 44 4
Alentejo 3.5 34 3.7
Algarve 2.6 3.4

Azores 0.9 1.1

Madeira 0.9 1.1

Education

Primary school (1st - 9th grade) 7.0 4.6 14.8
High school (10th - 12th grade) 43.9 43.7 44.4
Vocational education 14.0 13.8 14.8
Bachelor's degree 24.6 28.7 1.1
Master degree 10.5 9.2 14.8

Professional status

Employed 47.4 46.0 51.9
Unemployed 14.0 12.6 18.5
Student only 28.9 31.0 22.2
Student worker 8.8 10.3 3.7
Retired 0.9 3.7

Marital status

Single 87.7 87.4 88.9
Married? 53 5.7 37
De facto union 5.3 5.7 3.7
Divorced 1.8 1.1 3.7

Gender identity (Gl)

Masculine 70.2 92.0
Feminine 211 88.9
Non-binary 8.8 8.0 1.1

Gender expression (GE)

Masculine 71.9 94.3
Feminine 20.2 85.2
Androgenous 7.9 5.7 14.8

Gender-affirming hormone therapy (GAHT) duration

1-2 years 38.6 41.4 29.6
2-5 years 40.4 40.2 40.7
> 5 years 211 18.4 29.6

TABLE 1: Participant demographics

Results are presented as percentages (%)

@ This includes same-sex marriage, which is legal in Portugal since 2010
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Desired effects and side effects of GAHT

Table 2 presents participants’ ratings of GAHT’s physical effects after a period of at least one year of

therapy.

Group M

Amenorrhea

Body hair increase

Clitoris enlargement

Facial hair increase

Hips fat decrease

Muscle mass increase
Voice deepening

Group F

Body hair decrease

Breast volume increase
Facial hair decrease

Hip fat increase

Muscle mass decrease
Semen production decrease
Softer and less oily skin
Spontaneous erections decrease

Testicle size decrease

Perception of changes

n

87

87

86

87

86

87

87

26

27

26

27

27

27

27

27

27

Md (P25 - P75)

6.0 (5.0 - 6.0)
5.0 (4.0 - 6.0)
6.0 (5.0 - 6.0)
5.0 (3.0 - 6.0)
4.0 (3.0-5.0)
4.0 (3.0-5.0)

5.0 (4.0 - 6.0)

4.0 (2.0-6.0)
4.0 (2.0-6.0)
4.0 (2.0-6.0)
4.0 (2.0-5.0)
4.0 (3.0-5.0)
6.0 (2.0-6.0)
5.0 (2.0 - 6.0)
5.0 (4.0 - 6.0)

5.0 (2.0 - 6.0)

Satisfaction with changes

n

86

86

86

86

86

86

86

26

27

26

27

27

27

27

27

27

Md (P25 - P75)

6.0 (6.0 - 6.0)
5.0 (3.0 - 6.0)
6.0 (4.0 -6.0)
5.0 (3.0 - 6.0)
5.0 (3.0 - 6.0)
5.0 (3.0 - 6.0)

55 (4.0 - 6.0)

5.0 (2.0 - 6.0)
4.0 (2.0 - 6.0)
4.5 (2.0 -6.0)
5.0 (2.0 - 6.0)
4.0 (3.0-6.0)
6.0 (4.0 - 6.0)
5.0 (4.0 - 6.0)
6.0 (5.0 - 6.0)

5.0 (2.0 - 6.0)

TABLE 2: Desired physical changes rating (after at least one year of GAHT)

Results are presented as median (P25 - P75) of the score attributed by the participants to the perception of changes development and satisfaction with

them, for each mentioned alteration

Abbreviations: GAHT, gender-affirming hormone therapy

In Group M, the changes evaluated with the best median score, concerning the participants’ perception of
their appearance, were amenorrhea (6.0 (5.0 - 6.0)) and clitoris enlargement (6.0 (5.0 - 6.0)). The changes
classified as most satisfactory were amenorrhea (6.0 (6.0 - 6.0)) and clitoris enlargement (6.0 (4.0 - 6.0)),
followed by voice deepening (5.5 (4.0 - 6.0)).

As for Group F, regarding the perception of physical alterations, those evaluated with the best median score
were the decrease in semen production (6.0 (2.0 - 6.0)), spontaneous erections (5.0 (4.0 - 6.0)), and testicle
size (5.0 (2.0 - 6.0)), and softer/less oily skin (5.0 (2.0 - 6.0)). The physical changes rated as the most
satisfactory were also the decrease in both spontaneous erections (6.0 (5.0 - 6.0)), and semen production (6.0

(4.0 - 6.0)).

Regarding side effects, 89.7% of the participants from Group M experienced some adverse effect from GAHT,

whilst 96.3% of the respondents from Group F reported at least one side effect.

Table 3 presents the participants’ stated side effects.

2023 Santos et al. Cureus 15(3): €36484. DOI 10.7759/cureus.36484

6 of 11


javascript:void(0)
javascript:void(0)

Cureus

SE? of masculinizing GAHT Group M (n=87) SE? of feminizing GAHT Group F (n=27)
Mood swings 56.3 Decreased libido 66.7
Acne 52.9 Mood swings 63.0
Alopecia 37.9 Exanthema 14.8
Pelvic/clitoral pain 23.0 Nausea/vomiting 14.8
Headaches 10.3 Headaches 1.1
Erythrocytosis 10.3 Dyslipidemia 7.4
Dyslipidemia 8.0 Hypertension 7.4
Hypertension 4.6 Venous thromboembolism 7.4
Exanthema 23 Stroke 3.7
Hepatic toxicity 2.3 Acute myocardial infarction 3.7
Hyperprolactinemia 3.7

TABLE 3: Side effects of masculinizing and feminizing GAHT

Results are presented as percentage (%) of participants who reported the mentioned side effect

a Side effects

Abbreviations: GAHT, gender-affirming hormone therapy

As shown, the most frequently stated side effects from participants in masculinizing therapy (Group M) were
mood swings (56.3%), acne (52.9%), and alopecia (37.9%), while respondents who underwent feminizing
therapy (Group F) mostly reported decreased libido (66.7%) and mood swings (63.0%).

Sociopsychological impact
Table 4 shows the sociopsychological impact of GAHT’s effects.
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Total Group M Group F
Variable

N Md (P25 - P75) p n  Md (P25 - P75) p n  Md (P25 - P75) p
Self-esteem
Before 1.5(1.0-2.0) 1.0(0.0-2.0) 2.0(1.0-2.0)

114 <0.001 87 <0.001 27 <0.001
After 5.0 (4.0-6.0) 5.0 (4.0-6.0) 5.0 (4.0-6.0)
Body image satisfaction
Before 1.0 (0.0 - 2.0) 1.0(0.0-2.0) 1.0 (0.0 - 2.0)

114 <0.001 87 <0.001 27 <0.001
After 5.0 (4.0-5.0) 4.0(3.0-5.0) 5.0 (4.0-6.0)
Psychological well-being
Before 3.0(1.0-5.0) 3.0 (1.0 - 5.0) 3.0 (1.0-5.0)

114 <0.001 87 <0.001 27 0.406
After 5.0(2.0-6.0) 5.0 (3.0-6.0) 3.0 (2.0-6.0)
Social relations
Before 3.0(1.0-4.0) 3.0 (1.0 - 4.0) 3.0 (1.0-4.0)

113 <0.001 86 <0.001 27 0.003
After 5.0 (3.0-6.0) 5.0 (4.0 - 6.0) 5.0 (3.0-6.0)
Family relations
Before 3.0(2.0-4.3) 3.0 (2.0-5.0) 3.0 (2.0-4.0)

114 <0.001 87 <0.001 27 0.019
After 4.0 (3.0-5.0) 4.0(3.0-5.0) 5.0 (3.0-5.0)

TABLE 4: Sociopsychological impact of GAHT’s physical changes

Results are presented as median (P25-P75) of the score attributed by the participants to each variable pre- and post-therapy

Abbreviations: GAHT, gender-affirming hormone therapy

Participants retrospectively rated their self-esteem before and after GAHT with a median of 1.5 (M=1.0;
F=2.0) and 5.0 (M|F=5.0) points, respectively. Of note, although the medians of the scores corresponding to
pre-treatment self-esteem differed between Groups M and F, this difference was not statistically significant
(p=0.417).

Median scores attributed to body image satisfaction were 1.0 (M|F=1.0) points before and 5.0 (M=4.0; F=5.0)
points after therapy. Once again, while the medians of scores relative to post-therapy body image
satisfaction attributed to each group were different, this difference was not statistically significant
(p=0.206).

Respondents rated their psychological well-being with a median of 3.0 (M|F=3.0) points before and 5.0
(M=5.0; F=3.0) points after GAHT. Even though the medians of the scores attributed to post-treatment
psychological well-being differed between Groups M and F, this difference was not statistically significant
(p=0.180).

Participants also rated their social relations before and after therapy with 3.0 (M|F=3.0) and 5.0 (M|F=5.0)
points, respectively.

Lastly, their family relations were evaluated with a median of 3.0 (M|F=3.0) points pre-treatment and 4.0
(M=4.0; F=5.0) points post-treatment. Nonetheless, the difference between the post-treatment medians of
scores of both groups was not statistically significant (p=0.908).

All analyzed variables had a statistically significant improvement (p<0.001) with GAHT, both in the total
sample and in Group M. In Group F, all variables improved significantly, except for psychological well-being
(p=0.406).

Satisfaction

These participants (who underwent at least one year of uninterrupted GAHT) rated their overall satisfaction
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with treatment results with a median of 5.0 (M|F=5.0) points and their satisfaction with received medical
follow-up with a median of 4.5 (M=4.0; F=5.0) points. The difference between the medians of the scores
attributed to the received medical follow-up by Groups M and F was not statistically significant (p=0.681).

Discussion

The 2015 U.S. Transgender Survey, conducted by the National Center for Transgender Equality, revealed that
among transgender individuals using GAHT, 39% reported using testosterone, while 64% reported using
estrogen and/or progesterone, evidencing a much greater number of people seeking feminizing treatments
[8]. In contrast, our study demonstrated an inverse relationship, with a larger proportion of individuals
seeking masculinizing hormone treatments. This correlation was likewise observed in two additional studies
conducted on the transgender population in Portugal, suggesting that this might be characteristic of the
Portuguese context [4,9]. While there is no current explanation for this, we suggest that cultural and societal
factors, as well as differences in healthcare access and availability of hormone therapy options, may
contribute to the observed disparities. Sample size, recruitment methods, and study design are important
considerations that may also influence these findings. Further research is needed to better understand the
underlying factors that may explain these differences.

Our study results were consistent with other international studies that have shown the significant physical
changes induced by GAHT [10-18]. Our study reinforces the findings of others that side effects are mostly
mild, with acne and libido loss being among the most frequent in transgender individuals receiving
masculinizing or feminizing hormone therapy, respectively, and that severe adverse alterations, such as
erythrocytosis, venous thromboembolism or even important hepatic toxicity seem to be rare [16-19].

Previous research has demonstrated the positive impact of GAHT on body image and self-esteem in
transgender individuals, with findings similar to ours. GAHT can improve gender-body conformation,
meaning that transgender individuals who undergo GAHT tend to experience a greater sense of alignment
between their gender identity and their physical appearance [13,20-23]. This, in turn, can reduce body
image dissatisfaction and increase satisfaction with appearance, as well as overall self-esteem [13,20-23].
These positive effects on body image and self-esteem can have significant implications for mental health, as
body dissatisfaction and low self-esteem are risk factors for depression and anxiety [13,20-23].

The results here presented, similarly to the ones of other studies, also demonstrated improvements in
psychological well-being and reduced risk of suicidal ideation following GAHT. A probable explanation for
this is that making the body characteristics more congruent with the experienced gender reduces dysphoria
and even potentially decreases marginalization, allowing better results in mental health, which considerably
diminishes the risk of suicide attempt [24-26]. Psychological well-being did not improve in a statistically
significant way in Group F, possibly because of the greater social stigma that trans women face, in
comparison to trans men, even after transition. A study from Verbeek et al. (2020) showed that trans women
deal with higher social stigma, not only because of misogyny itself but also for being perceived as a threat to
cisgender women [27].

Our study also revealed an improvement in social and family relations after hormone therapy, as suggested
by other researchers. Although individual experiences may vary, since not all transgender individuals have
supportive families and peers, and some may experience rejection or hostility, several studies have found
that gender-affirming treatment can result in positive changes in relationships [20,21,28,29]. A study by
Gorin-Lazard et al. (2017) found that transgender individuals who underwent hormone therapy reported
improvements in their family relationships, including increased acceptance and support from family
members [20]. This may occur because gender-affirming treatments seem effective in reducing gender
dysphoria and improving overall well-being in transgender people, which can have positive effects on
relationships with family members and other social connections [20,21,28,29].

Other studies have also reported significant improvements in the quality of life of transgender individuals
who undergo GAHT. Our study similarly found that individuals who received GAHT reported a high level of
satisfaction with the results, which suggests that hormone therapy can have a positive impact on the overall
well-being of transgender individuals. The aforementioned improvements in various areas of transgender
individuals' lives may collectively contribute to the substantial enhancements in their reported quality of
life [20,30].

All these findings are in line with the growing body of evidence that supports the use of GAHT as a crucial
component of gender-affirming care.

Strengths and limitations

The current study has several notable strengths that contribute to the field of research. Firstly, the study
achieved a high participant count relative to the expected size of the target population, indicating a strong
level of engagement and interest from individuals within the studied population. Secondly, the study was
able to acquire data regarding variables that had not been previously explored in related investigations,
providing new insights into the topic under investigation. Additionally, the study represents one of the few
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investigations of its kind conducted in Portugal, emphasizing the significance of its contribution to the field.
Together, these strengths highlight the value of the current study and provide an additional foundation for
future research in this area.

Nonetheless, several potential limitations should be taken into account when interpreting the results.
Firstly, differences between the number and characteristics of the participants from each group, as well as a
small sample size for some variables, participant selection procedures and limited data comparison and
analysis may have influenced the study's findings. In addition, the individualized nature of GAHT regimens,
different treatment duration for each participant, the uncertainty of medication adherence, and the
inclusion of participants from various countries with potential interpopulational and biological differences
should also be acknowledged. Furthermore, the cohort mainly consisting of participants from Portugal limits
the generalization of the results. Moreover, due to the retrospective nature of the study and the lack of a
validated questionnaire, participants' evaluation of pre-treatment variables may have been less accurate.
Finally, the potential for bias in participants' responses due to the "sunk cost fallacy,” along with other
factors such as concurrent treatment or personal life events that may have influenced the results, were not
controlled for in the study. As a result, caution should be exercised when generalizing the findings to other
populations or settings.

Gender dysphoria is a recently acknowledged issue, and it has only recently gained recognition in the field of
medicine. There is still a dearth of large-scale, prospective studies that are necessary to optimize its
management and to provide individuals who identify as transgender with the best possible treatment
options. To address this gap in knowledge, it is critical to undertake research that employs more
standardized methods of data collection and that follows clearly delineated treatment protocols.

Conclusions

This study provides further evidence that GAHT is effective, and several expected satisfactory changes can
be observed after at least one uninterrupted year of hormonal therapy. The adverse effects reported were
also mostly non-severe and non-life-threatening. For transgender people who seek transition, GAHT is
consistently associated with improvements in self-esteem, body image satisfaction, psychological wellbeing,
and social and family relations. Our study also revealed that there is general satisfaction with both therapy
results and medical follow-up.

This study brings new evidence to physicians that GAHT seems to be important to increase the physical,
psychological and social health of transgender people seeking medical transition, probably associated with
the improvement in the quality of life verified in other studies.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Ethics Committee
CHUP/ICBAS - Education, Training, and Research Department (DEFI) issued approval 2021.041(033-
DEFI/034-CE). "The Board of Directors of “Centro Hospitalar Universitario do Porto” (CHUP) authorizes the
aforementioned study to be carried out at the Endocrinology Service of this institution and having Rafael
Santos, an "Instituto de Ciencias Biomédicas Abel Salazar" (ICBAS) student, as Principal Investigator. The
study was previously analyzed by the Ethics Committee of CHUP/ICBAS, by the Clinical Investigation
Service, by the Management of the Department of Education, Training and Research at CHUP and by the
President of the Board of Directors, having obtained a favorable opinion". Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

Acknowledgements

Data are available on reasonable request. The data are stored as de-identified participant data which are
available on request to the first author: Rafael Santos (rafaellbss@gmail.com).

References

1. American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders . American
Psychiatric Publishing, 2013. 10.1176/appi.books.9780890425596

2. ECRIreport on Portugal. (2018). Accessed: March 7, 2023: https://rm.coe.int/fifth-report-on-
portugal/16808de7da.

3. Mudar de sexo e nome. "As pessoas eram sujeitas a perguntas de como se vestiam, de que profissdes tinham"
[source in Portuguese]. (2021). Accessed: May 31, 2021: http://www.tsf.pt/portugal/sociedade/mudar-de-

2023 Santos et al. Cureus 15(3): €36484. DOI 10.7759/cureus.36484 10 of 11


https://dx.doi.org/10.1176/appi.books.9780890425596
https://dx.doi.org/10.1176/appi.books.9780890425596
https://rm.coe.int/fifth-report-on-portugal/16808de7da
https://rm.coe.int/fifth-report-on-portugal/16808de7da
http://www.tsf.pt/portugal/sociedade/mudar-de-sexo-e-nome-as-pessoas-eram-sujeitas-a-perguntas-de-como-se-vestiam-de-que-profissoes-tinham-13459283.html
http://www.tsf.pt/portugal/sociedade/mudar-de-sexo-e-nome-as-pessoas-eram-sujeitas-a-perguntas-de-como-se-vestiam-de-que-profissoes-tinham-13459283.html

Cureus

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

sex0-e-nome-as-pessoas-eram-sujeitas-a-perguntas-de-como-se-vestiam-de-....

Pinto N, Moleiro C: As experiéncias dos cuidados de saude de pessoas transexuais em Portugal: perspetivas
de profissionais de satide e utentes [article in Portuguese]. Psicologia. 2012, 26(1):129-151.
10.17575/rpsicol.v26i1.266

Coleman E, Bockting W, Botzer M, et al.: Standards of care for the health of transsexual, transgender, and
gender-nonconforming people, version 7. Int | Transgend. 2012, 13:165-232.
10.1080/15532739.2011.700873

White Hughto JM, Reisner SL: A systematic review of the effects of hormone therapy on psychological
functioning and quality of life in transgender individuals. Transgend Health. 2016, 1:21-31.
10.1089/trgh.2015.0008

Guidelines for psychological practice with transgender and gender nonconforming people . Am Psychol.
2015, 70:832-64. 10.1037/a0039906

James SE, Herman JL, Rankin S, Keisling M, Mottet L, Anafi M: The Report of the 2015 U.S. Transgender
Survey. National Center for Transgender Equality, Washington, DC; 2016.

Ferreira MJ, Castedo JL, Mota M, Carvalho D: Characterization of a transgender population in Portugal . Ann
Endocrinol (Paris). 2022, 83:35-9. 10.1016/j.and0.2021.11.004

Klaver M, Dekker MJ, de Mutsert R, Twisk JW, den Heijer M: Cross-sex hormone therapy in transgender
persons affects total body weight, body fat and lean body mass: a meta-analysis. Andrologia. 2017,
49:10.1111/and.12660

de Blok CJ, Klaver M, Wiepjes CM, et al.: Breast development in transwomen after 1 year of cross-sex
hormone therapy: results of a prospective multicenter study. ] Clin Endocrinol Metab. 2018, 103:532-8.
10.1210/jc.2017-01927

Cler GJ, McKenna VS, Dahl KL, Stepp CE: Longitudinal case study of transgender voice changes under
testosterone hormone therapy. | Voice. 2020, 34:748-62. 10.1016/j.jvoice.2019.03.006

Fisher AD, Castellini G, Ristori ], et al.: Cross-sex hormone treatment and psychobiological changes in
transsexual persons: two-year follow-up data. | Clin Endocrinol Metab. 2016, 101:4260-9. 10.1210/jc.2016-
1276

Ahmad S, Leinung M: The response of the menstrual cycle to initiation of hormonal therapy in transgender
men. Transgend Health. 2017, 2:176-9. 10.1089/trgh.2017.0023

Yun'Y, Kim D, Lee ES: Effect of cross-sex hormones on body composition, bone mineral density, and muscle
strength in trans women. | Bone Metab. 2021, 28:59-66. 10.11005/jbm.2021.28.1.59

Meyer G, Mayer M, Mondorf A, Fliigel AK, Herrmann E, Bojunga J: Safety and rapid efficacy of guideline-
based gender-affirming hormone therapy: an analysis of 388 individuals diagnosed with gender dysphoria.
Eur ] Endocrinol. 2020, 182:149-56. 10.1530/EJE-19-0463

Wierckx K, Van de Peer F, Verhaeghe E, et al.: Short- and long-term clinical skin effects of testosterone
treatment in trans men. | Sex Med. 2014, 11:222-9. 10.1111/jsm.12366

Arnold JD, Sarkodie EP, Coleman ME, Goldstein DA: Incidence of Venous Thromboembolism in
Transgender Women Receiving Oral Estradiol. ] Sex Med. 2016, 13:1773-7. 10.1016/j.jsxm.2016.09.001
Wierckx K, Mueller S, Weyers S, Van Caenegem E, Roef G, Heylens G, T'Sjoen G: Long-term evaluation of
cross-sex hormone treatment in transsexual persons. ] Sex Med. 2012, 9:2641-51. 10.1111/j.1743-
6109.2012.02876.x

Gorin-Lazard A, Baumstarck K, Boyer L, et al.: Hormonal therapy is associated with better self-esteem,
mood, and quality of life in transsexuals. ] Nerv Ment Dis. 2013, 201:996-1000.
10.1097/NMD.0000000000000046

Bouman WP, Claes L, Marshall E, et al.: Sociodemographic variables, clinical features, and the role of
preassessment cross-sex hormones in older trans people. | Sex Med. 2016, 13:711-9.
10.1016/j.jsxm.2016.01.009

Corda E, Bandecchi C, Deiana V, et al.: Body image and gender role perceived in gender dysphoria: cross-sex
hormone therapy effects. Eur Psychiatry. 2020, 33:589-589. 10.1016/j.eurpsy.2016.01.2192

Owen-Smith AA, Gerth |, Sineath RC, et al.: Association between gender confirmation treatments and
perceived gender congruence, body image satisfaction, and mental health in a cohort of transgender
individuals. ] Sex Med. 2018, 15:591-600. 10.1016/j.jsxm.2018.01.017

Achille C, Taggart T, Eaton NR, Osipoff ], Tafuri K, Lane A, Wilson TA: Longitudinal impact of gender-
affirming endocrine intervention on the mental health and well-being of transgender youths: preliminary
results. Int ] Pediatr Endocrinol. 2020, 2020:8. 10.1186/s13633-020-00078-2

Allen LR, Watson LB, Egan AM, Moser CN: Well-being and suicidality among transgender youth after
gender-affirming hormones. Clin Pract Pediatr Psychol. 2019, 7:302-311. 10.1037/cpp00002.88

Wiepjes CM, den Heijer M, Bremmer MA, Nota NM, de Blok CJ, Coumou BJ, Steensma TD: Trends in suicide
death risk in transgender people: results from the Amsterdam Cohort of Gender Dysphoria study (1972-
2017). Acta Psychiatr Scand. 2020, 141:486-91. 10.1111/acps.13164

Verbeek MJ, Hommes MA, Stutterheim SE, van Lankveld J], Bos AE: Experiences with stigmatization among
transgender individuals after transition: A qualitative study in the Netherlands. Int ] Transgend Health.
2020, 21:220-33. 10.1080/26895269.2020.1750529

Colizzi M, Costa R, Todarello O: Transsexual patients' psychiatric comorbidity and positive effect of cross-
sex hormonal treatment on mental health: results from a longitudinal study. Psychoneuroendocrinology.
2014, 39:65-73. 10.1016/j.psyneuen.2013.09.029

Heylens G, Verroken C, De Cock S, T'Sjoen G, De Cuypere G: Effects of different steps in gender
reassignment therapy on psychopathology: a prospective study of persons with a gender identity disorder. |
Sex Med. 2014, 11:119-26. 10.1111/jsm.12363

Baker KE, Wilson LM, Sharma R, Dukhanin V, McArthur K, Robinson KA: Hormone therapy, mental health,
and quality of life among transgender people: a systematic review. ] Endocr Soc. 2021, 5:bvab011.
10.1210/jendso/bvab011

2023 Santos et al. Cureus 15(3): €36484. DOI 10.7759/cureus.36484 11 of 11


https://dx.doi.org/10.17575/rpsicol.v26i1.266
https://dx.doi.org/10.17575/rpsicol.v26i1.266
https://dx.doi.org/10.1080/15532739.2011.700873
https://dx.doi.org/10.1080/15532739.2011.700873
https://dx.doi.org/10.1089/trgh.2015.0008
https://dx.doi.org/10.1089/trgh.2015.0008
https://dx.doi.org/10.1037/a0039906
https://dx.doi.org/10.1037/a0039906
https://transequality.org/sites/default/files/docs/usts/USTS-Full-Report-Dec17.pdf
https://dx.doi.org/10.1016/j.ando.2021.11.004
https://dx.doi.org/10.1016/j.ando.2021.11.004
https://dx.doi.org/10.1111/and.12660
https://dx.doi.org/10.1111/and.12660
https://dx.doi.org/10.1210/jc.2017-01927
https://dx.doi.org/10.1210/jc.2017-01927
https://dx.doi.org/10.1016/j.jvoice.2019.03.006
https://dx.doi.org/10.1016/j.jvoice.2019.03.006
https://dx.doi.org/10.1210/jc.2016-1276
https://dx.doi.org/10.1210/jc.2016-1276
https://dx.doi.org/10.1089/trgh.2017.0023
https://dx.doi.org/10.1089/trgh.2017.0023
https://dx.doi.org/10.11005/jbm.2021.28.1.59
https://dx.doi.org/10.11005/jbm.2021.28.1.59
https://dx.doi.org/10.1530/EJE-19-0463
https://dx.doi.org/10.1530/EJE-19-0463
https://dx.doi.org/10.1111/jsm.12366
https://dx.doi.org/10.1111/jsm.12366
https://dx.doi.org/10.1016/j.jsxm.2016.09.001
https://dx.doi.org/10.1016/j.jsxm.2016.09.001
https://dx.doi.org/10.1111/j.1743-6109.2012.02876.x
https://dx.doi.org/10.1111/j.1743-6109.2012.02876.x
https://dx.doi.org/10.1097/NMD.0000000000000046
https://dx.doi.org/10.1097/NMD.0000000000000046
https://dx.doi.org/10.1016/j.jsxm.2016.01.009
https://dx.doi.org/10.1016/j.jsxm.2016.01.009
https://dx.doi.org/10.1016/j.eurpsy.2016.01.2192
https://dx.doi.org/10.1016/j.eurpsy.2016.01.2192
https://dx.doi.org/10.1016/j.jsxm.2018.01.017
https://dx.doi.org/10.1016/j.jsxm.2018.01.017
https://dx.doi.org/10.1186/s13633-020-00078-2
https://dx.doi.org/10.1186/s13633-020-00078-2
https://dx.doi.org/10.1037/cpp0000288
https://dx.doi.org/10.1037/cpp0000288
https://dx.doi.org/10.1111/acps.13164
https://dx.doi.org/10.1111/acps.13164
https://dx.doi.org/10.1080/26895269.2020.1750529
https://dx.doi.org/10.1080/26895269.2020.1750529
https://dx.doi.org/10.1016/j.psyneuen.2013.09.029
https://dx.doi.org/10.1016/j.psyneuen.2013.09.029
https://dx.doi.org/10.1111/jsm.12363
https://dx.doi.org/10.1111/jsm.12363
https://dx.doi.org/10.1210/jendso/bvab011
https://dx.doi.org/10.1210/jendso/bvab011

	Gender-Affirming Hormone Therapy: Physical and Sociopsychological Effects, Impact and Satisfaction
	Abstract
	Background
	Aim
	Methods
	Outcomes
	Results
	Clinical implications
	Strengths and limitations
	Conclusions

	Introduction
	Materials And Methods
	Participants and procedure
	Measures
	Statistical analysis

	Results
	Demographics
	FIGURE 1: Participant demographics
	TABLE 1: Participant demographics

	Desired effects and side effects of GAHT
	TABLE 2: Desired physical changes rating (after at least one year of GAHT)
	TABLE 3: Side effects of masculinizing and feminizing GAHT

	Sociopsychological impact
	TABLE 4: Sociopsychological impact of GAHT’s physical changes

	Satisfaction

	Discussion
	Strengths and limitations

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


