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gender incongruence that is associated with 
suffering is also referred to as gender dyspho-
ria [4]. A corresponding gender adjustment is 
possible through various interventions, often 
involving treatment with sex hormones and/
or hormone suppression [5]. The aim of GAHT 
is to adjust the sex hormone levels of the per-
son in question so that they correspond to the 
hormone levels associated with gender iden-
tity [6]. In Germany, the annual number of 
gender reassignment surgeries almost tripled 
between 2012 and 2021 [7]. This development 
is consistent with the observation of a social 
change in which transgender and non-binary 
people are more visible and accepted in society 
[5, 8, 9]. 
Nevertheless, there still are deficits in the med-
ical and health care of transgender people in 
transition and preventive care [8]. The Insti-
tute of Medicine (USA) summarizes major 
gaps in knowledge regarding the health needs 
of transgender people [10]. A look at the 
'DGE/ÖGE reference values for nutrient in-
take', which form the basis for deriving nu-
tritional recommendations in Germany [11], 
confirms this finding. There are intake recom-
mendations for "male" and "female" people of 
different age groups, but not for transgender 
people, although the implementation of the 
reference values for nutrient intake "should 
ensure the vital metabolic, physical and men-
tal functions of almost all healthy people in 
the population and protect them from diet-re-
lated health problems" [11]. In comparison to 
the USA, where the Academy of Nutrition and 
Dietetics also provides a tab for LGBTQ[IA+] 
(lesbian, gay, bisexual, trans, queer; intersex-
ual, asexual) with various target group-spe-
cific information and contact persons on its 
homepage in addition to the "classic" target 
groups, this does not yet play a role for all 
nutrition organizations in Germany [12]. 
The Academy of Nutrition and Dietetics rec-
ommends adhering to the nutritional rec-
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Introduction

The sex of newborns is determined in the first moments of new 
life on the basis of external sexual characteristics and can vary 
in the course of life [1]. While the term 'transsexualism' was still 
used in ICD-10 (F64.0) [2], since ICD-11, the associated diagnosis 
of 'gender incongruence' (HA60) has been used [3]. In this context, 
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ommendations for the biological sex and points out that gender 
reassignment hormones can have an impact on nutritional re-
quirements. At the beginning of hormone therapy, therefore, no 
special diet should be followed, although energy requirements 
may change slightly. Furthermore, it is pointed out that individ-
ual support from nutritionists is useful [13, 14].
Due to the circumstances described above and a predicted further 
increase in the transgender population in Germany, there is a clear 
need for action to determine reference values for nutrient intake 
for the transgender population [5]. The aim of this work is to 
derive intake recommendations for the nutrients 'protein', 'fat', 
'calcium', 'vitamin D', 'sodium' and 'fiber' as well as for 'energy' 
based on the DGE/ÖGE reference values. To achieve this goal, a 
calculatory model of the body composition of transgender people 
was developed, which shows in particular the changes in fat mass 
and LBM.

Methods

The systematic literature review was carried out in accordance with 
the methodological standards of the PRISMA guideline (preferred 
reporting items for systematic reviews and meta-analyses) [15].

Systematic literature search 
The aim was to achieve a high level of sensitivity in order to com-
prehensively record the relevant literature. Within three weeks, 
the online databases PubMed, Web of Science and Cochrane Li-
brary were searched for relevant literature. The keywords and 
MeSH terms used are listed in  Table 1. Concepts 2a and 2b were 
linked using the operator "OR", whereas concept 1 was linked to 
concepts 2a and 2b using the operator "AND". 
After deduction of duplicates, those studies that investigated the 
effects of GAHT on body composition, body growth, blood, bone 
mineral density and/or bone metabolism on various clinical pic-
tures with a direct/indirect relationship to nutrition or on athletic 
performance were included first. The study participants had to be 
healthy adolescent or adult transgender persons.

Furthermore, the studies had to be published 
within the last five years and have at least 
seven test subjects. Studies were excluded if 
they focused on gender reassignment sur-
gery other than GAHT, examined people with 
serious pre-existing conditions (e.g. HIV) or 
were self-reported as having very low valid-
ity. Reviews and meta-analyses were also not 
included. Following a thematic categorization, 
studies investigating the influence of GAHT on 
cancer, kidney function, blood, rheumatism 
and diabetes were also excluded.

Data transfer 
The systematic review Spanos et al. (2020) 
[16] on the influence of GAHT on the body 
composition of transgender persons served 
as the central review for model development 
due to the high topicality and breadth of the 
overview. Of the studies listed there, 24 were 
included in the present study. These examined 
transgender people at the beginning and at 
different times during GAHT. Missing or ad-
ditional results from our own systematic lit-
erature review (see above) were supplemented 
accordingly. Forest plots were created using 
the online tool Cochrane RevMan for the re-
sults on the change in fat mass and LBM of 
transgender women and men after one year 
of GAHT. The statistical analyses of the for-
est plots were generated programmatically by 
Cochrane RevMan.
Using the open-source 3D computer graph-
ics middleware MakeHuman, exemplary body 
images were developed for cisgender and 
transgender people. To illustrate the potential 
changes, an average cisgender physique was 
used as a starting point and the percentage 
changes determined were integrated. Changes 
within the face were not made. Stereotypical 
hairstyles were used for purely visual illustra-
tion of the changes.

Search results

The database search yielded a total of 1787 
publications. After removing duplicates, the 
title and abstract of 1179 publications were 
checked, of which 114 were included in the 
further review. The full-text check for inclu-
sion and exclusion criteria enabled a total of 
31 publications to be integrated ( Figure 1). 
The 31 selected studies could be assigned to 
the following groups: Influence of GAHT on 

Concept 1: transgender persons

Key terms transgender OR two-spirit person OR two spirit per-
son OR transwomen OR transmen OR trans identity 
OR transsexual OR transexual OR transsexualism

MeSH-Terms transgender persons, health services for transgen-
der persons

Concept 2a: nutrition

Key terms nutrition OR diet

MeSH-Terms reference values OR diet OR diet therapy

Concept 2b: gender reassignment hormone therapy

Key terms hormone therapy OR estrogen replacement therapy 
OR testosterone replacement therapy OR GAHT

MeSH-Terms hormone replacement therapy

Tab. 1:  Key terms and mesh terms used  
GAHT = gender-affirming hormone therapy
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a) body composition and growth (n = 6), 
b) athletic performance (n = 6), 
c) bone mineral density and bone metabolism (n = 8), 
d) various determinants of the cardiovascular system (n = 17).

Changes in body composition
Based on the physical changes determined during GAHT, the av-
erage values of total fat mass and LBM after one year were com-
pared for transgender persons and cisgender persons (transgender 
persons before the start of GAHT) ( Table 2). As shown in the 
forest plots ( Figure 2), a clearly recognizable trend for the re-
spective development of fat mass and LBM of transgender women 
and men could be determined. There is maximum homogeneity 
for the physical changes in each case (I2 = 0–13 %). In addition, 
the physical changes are significant (p < 0.00001) [17]. The 
physical changes after one year of GAHT of transgender men and 
women are further shown as body images in  Figures 3 and 4.

Sports performance
Grip strength decreased by 4.3 % in transgender women after one 
year of GAHT [43] and increased by an average of 17.6 % in trans-
gender men [18, 43]. 

Isometric torque increased by 12 % for knee 
extension and 26% for knee flexion in trans-
gender men, while both values remained 
stable in transgender women [44]. Another 
survey shows that the performance of trans-
gender people in the disciplines 'push-ups', 
'sit-ups' and '1.5 mile run' adapted to the per-
formance values of the respective cisgender 
gender within four years [45].

Bone metabolism and  
cardiovascular system
There was a deterioration in various parame-
ters of bone metabolism in transgender women 
during GAHT, including bone mineral den-
sity, Z-scores (spine, femur), bone mass, bone 
cross-sectional area and trabecular density. 
The changes in transgender men showed a 
contradictory picture [18, 34, 38, 46–50]. In 
contrast, the cholesterol values of transgender 
women improved, while systolic and diastolic 
blood pressure reached constant to reduced 
values. In transgender men, these parameters 
worsened with increasing LDL cholesterol, total 
cholesterol, triglyceride and decreasing HDL 
cholesterol levels. Various risk parameters for 
cardiovascular disease, including Framingham 
30-year CVD (cardiovascular disease) risk (li-
pid-based), systolic and diastolic blood pressure, 
aortic stiffness, dyslipidemia and hypertension 
incidence, increased to varying degrees [31, 
51–65].

Discussion

The values of fat mass and LBM for transgen-
der women and men are between the values of 
cisgender women and men, so that the mean 
value of the energy intake recommendations 
for women and men of the DGE/ÖGE refer-
ence values can be recommended depending on 
the age group and the PAL (physical activity 
level) during the first GAHT year. Little study 
data was available for the period beyond one 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 
 
 
 
Fig. 1: Flowchart showing the individual steps of systema c literature selec on  
(own illustra on based on [15]). 
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Fig. 1:  Flowchart showing the individual steps of systematic  
literature selection  (own illustration based on [15]).

cisgender woman transgender man cisgender man transgender woman

Ø total fat mass (kg) 19.9 ± 3.2 18.5 ± 2.8 16.6 ± 4.6 19.8 ± 5.4

Ø total fat mass (%) 29.9 ± 4.5 26.3 ± 3.5 18.9 ± 0.4 24.1 ± 0.2

Ø total LBM (kg) 43.9 ± 2.6 48.4 ± 4.9 55.6 ± 5.4 54.8 ± 2.7

Ø total LBM (%) 66.8 ± 5.9 69.7 ± 4.6 77.8 ± 0.4 72.6 ± 0.1

Tab. 2:  Comparison of total fat mass (Ø) and LBM (Ø) of cisgender and transgender persons after one year of GAHT  
([18– 38], own illustration)
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Fig. 2:  Forest plots for the changes in LBM and fat mass in transgender persons within one year GAHT; a = fat mass of 
transgender men, b = LBM of transgender men, c = fat mass of transgender women, d = LBM transgender women  
(own figure created with RevMan)
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year of GAHT. As there are no direct gender-specific differences for 
the protein intake recommendations (0.8 g/kg body weight) from 
adulthood onwards [11], the existing DGE/ÖGE reference values 
can be used for transgender people.
For transgender men, a protein-rich diet to support muscle building 
may be appropriate. A protein intake of approx. 1.2-2.0 g/kg body 
weight is recommended within a DGE position paper for athletes 
depending on their training status and goals [66], which transgen-
der men can use as a guide depending on their physical stature and 
personal body goals. 
Due to the increased risk of cardiovascular disease in transgender 
men, care should be taken to adhere to the existing intake recom-
mendations for omega-3 and omega-6 fatty acids, saturated fatty 
acids, sodium and fiber.
Transgender women are also recommended to adhere to the corre-
sponding intake recommendations to prevent nutrition-dependent 
diseases. Due to the contradictory study situation, transgender men 
can be advised to adhere to the existing, gender-unspecific calcium 
and vitamin D supplementation recommendations. 
Transgender women show a parallel to cisgender women during/
after the menopause due to an increased risk of osteoporosis. Al-
though oestrogen levels increase in the former as a result of GAHT 
and decrease in women during the menopause [64], both groups 
are subject to an increased, spontaneous onset risk. In addition, the 

decreasing levels of osteoanabolic testosterone 
in transgender women during GAHT can lead 
to decreasing estrogen levels due to the lack of 
aromatization of testosterone to estrogen [67]. 
Based on various sources for the prevention of 
(post-)menopausal osteoporosis, the intake of 
1000–1500 mg calcium and 800–1200 IU vita-
min D per day can be recommended for trans-
gender women [67–69]. The diverse physical 
adaptation processes in transgender people re-
quire a balanced diet to maintain health. In this 
context, the DGE reports: "Eating and drinking 
whole foods keeps you healthy, promotes per-
formance and well-being" [70].
It should be noted that all recommendations 
must be individually adapted to the respective 
requirements, ideally on the basis of anthropo-
metric and clinical measurements.

Limitations
A qualitative weakness of the present litera-
ture selection mainly concerns the available 
study designs. All of the studies evaluated 
were observational studies, no surveys with 
a high level of evidence were available. Ac-
cordingly, the study results in this paper were 
classified and interpreted as indicative observa-
tional values, but not as definitive findings. In 
addition to the qualitative aspects, there was 
an obvious overall lack of nutritional studies 
in connection with transgender people, which 
currently makes it very difficult to establish 
recommendations on nutrition, nutrition 
communication and counseling for this group 
of people. 
Furthermore, the question arises as to how 
feasible the nutrient intake recommendations 
determined are for transgender people.
It is unclear, to what extent transgender peo-
ple adapt their diet to their gender identity and 
whether this has an influence on their body 
composition, i.e. whether stereotypical eating 
behavior ("typically" male or female) is assumed 
and whether this can contribute to negative ef-
fects on the cardiovascular system in transgen-
der men, among other things. "Typical" male 
eating behavior includes an increased consump-
tion of meat and sausage products, generally 
hearty food and often pleasure-driven eating 
decisions, while women typically prefer foods 
from the fruit and vegetable groups, among 
others, and maintain controlled eating behav-
ior [71]. Linsenmeyer reports a lack of evidence 
for such behavior and sees an opportunity for 
future research in this area. Nutritionists can 
help individuals to decide what food means for 
their gender identity [72]. 

Fig. 3:  Body images created using the data basis [18 -42] and  
MakeHuman for the representation of changes after one year  
of GAHT in a transgender man (own illustration).

Fig. 4:  Body images created using the data basis [18-41] and  
MakeHuman for the representation of changes after one year  
of GAHT in a transgender woman (own illustration).
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A review of 37 studies shows that transgender 
people often suffer from body dissatisfaction, 
eating disorders and dietary restrictions, de-
pending on the stage of gender reassignment. 
In addition, there is an increased prevalence of 
overweight and obesity during or after GAHT 
[73]. In another study, the diet of transgender 
subjects was characterized as unbalanced and 
high in calories and fat [74].
Compliance with the implementation of the 
developed nutrient recommendations can 
therefore be classified as critical without active 
support from target group-oriented trained 
nutritionists. Although there are no signifi-
cant differences to the existing DGE/ÖGE ref-
erence values, the target group of transgender 
people represents a little-researched popula-
tion group with special needs from the nu-
tritional-psychological perspective presented, 
which, in addition to the strong physical ad-
aptations, is a highly complex group due to 
a high risk of psychological stress, discrimi-
nation, stigmatization by the outside world, 
negative memories from childhood etc. [75] 
as a highly complex group. In future, nutri-
tionists should also be included in the current 
interdisciplinary teams for the treatment and 
support of transgender people. In addition, 
consideration should be given to whether Ger-
man nutrition organizations should also take 
up the topic of LGBTQIA+ in the present day, 
in line with the American model.

Conclusion

The body composition of transgender women 
and men after one year of GAHT is in the 
middle between the equivalents of cisgender 
women and men, so that an orientation to-
wards the middle of the existing reference 
values for energy intake for cisgender women 
and men can be made during the first year 
of GAHT. Transgender men are also advised 
to increase their protein intake due to the 
increase in LBM. Due to an increased risk of 
cardiovascular disease, transgender men are 
advised to adhere to the existing associated 
reference values. Transgender women should 
be advised to increase their intake of vitamin 
D and calcium based on risk markers for oste-
oporosis. With regard to the reference values 
mentioned, it should be noted that the current 
study situation has massive qualitative limi-
tations in some cases and that the needs of the 
respective person – as is usual in practice – can 

vary individually and must be determined accordingly. There is 
a particular need for research concerning the physical changes in 
transgender people after one year of GAHT and for differentiated 
research concerning the nutrient requirements during and after 
periods of gender reassignment hormone therapy. 
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