Journal of Sport Biosciences Yoy, |

J /”'/ fiversity offfehran Pres Online ISSN: 2676-4148
Comparison of Quadriceps Muscle Hypertrophy and Strength
Between Transgender and Cisgender Men Following Eight Weeks of

Resistance Training

Amirmilan Aminit® | Mohammad Fashi®®*/, Maryam Nourshahi®

1. Department of Exercise Physiology, Faculty of Sport Sciences and Health, Shahid Beheshti University, Tehran, Iran.
E-mail: ami_amini.sbu.ac.ir
2. Corresponding Author, Department of Exercise Physiology, Faculty of Sport Sciences and Health, Shahid Beheshti University,

Tehran, Iran. E-mail: m_fashi.sbu.ac.ir
3. Department of Exercise Physiology, Faculty of Sport Sciences and Health, Shahid Beheshti University, Tehran, Iran.

E-mail: m-nourshahisbu.ac.ir

Article Info

ABSTRACT

Article type:

Research

Article history:
Received:

10 July 2026
Received in revised form:

9 Ceptember 2026

Accepted:

10 October 2026
Published online:

21 March 2026

Keywords:

Muscle hypertrophy,
Muscle strength,
Resistance training,
Testosterone,
Transgender men.

Introduction: Testosterone plays a key role in muscle hypertrophy and strength. In
transgender men receiving hormone therapy, testosterone levels reach the male
range. Since neuromuscular adaptations depend on previous training status, this study
compared strength and hypertrophic responses between two groups matched for
physical activity level and training history.

Methods: Twenty-six inactive men without a history of regular resistance training,
including 13 cisgender men aged 29.52 + 8.37 years and 13 transgender men aged
30.15 + 7.92 years who had received testosterone replacement therapy for at least
one year, were selected. Both groups performed an eight-week resistance training
program, consisting of two sessions per week, five sets of leg extension per session,
8-12 repetitions, and an intensity of 70-80% of one-repetition maximum (1RM).
Muscle thickness was measured using ultrasound, and strength was assessed using
the 1RM test. Data were analyzed using two-way repeated-measures analysis of
variance.

Results: Both groups showed significant increases in all strength and hypertrophy
variables following the training intervention (P<0.001). The group x time interaction
for rectus femoris strength was not significant (P=0.215). However, the interaction
effect for hypertrophy was significant only in the upper region of the rectus femoris,
where the transgender group showed a greater increase than the cisgender group
(P=0.039). No significant differences were observed in the other regions (P>0.05).

Conclusion: Resistance training resulted in increased strength and hypertrophy in
both groups. However, transgender men showed a greater increase in hypertrophy in
the upper region of the rectus femoris, which may be related to biomechanical
differences, the distribution of androgen receptors, or testosterone-dependent
responses.
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Extended Abstract

Introduction

Testosterone is one of the primary anabolic hormones
involved in the regulation of skeletal muscle mass,
muscle protein synthesis, neuromuscular function, and
strength development. Differences in circulating
testosterone concentrations between males and females
have traditionally been considered an important
biological factor contributing to sex-related differences
in muscle mass and strength. Testosterone exerts its
effects primarily through androgen receptors expressed
in skeletal muscle and other tissues involved in
neuromuscular adaptation. Consequently, alterations in
testosterone exposure may influence the magnitude and
pattern of muscular adaptations to resistance exercise.
Transgender men provide a unique population in which
to investigate the relationship between testosterone
exposure and skeletal muscle adaptations. Gender-
affirming testosterone therapy results in a substantial
increase in circulating testosterone concentrations,
generally reaching the physiological male range.
Previous research has demonstrated increases in muscle
mass, strength, and changes in body composition
following testosterone therapy in transgender men.
However, it remains unclear whether resistance training
produces similar or different hypertrophic and strength
adaptations in transgender men compared with
cisgender men who have comparable physical activity
levels and no previous history of systematic resistance
training.

Therefore, the purpose of this study was to compare
changes in muscle strength and regional muscle
thickness following an eight-week resistance training
program in transgender and cisgender men matched for
physical activity level and without previous regular
resistance training. It was hypothesized that both groups
would demonstrate significant increases in strength and
muscle thickness following resistance training, but that
the magnitude of these adaptations might differ between
groups because of differences in long-term testosterone
exposure.

Methods

Twenty-six inactive men without a history of regular
resistance training participated in this study. Participants
included 13 cisgender men (age: 29.52 + 8.37 years) and
13 transgender men (age: 30.15 + 7.92 years). The
transgender participants had received testosterone
therapy for at least one year before entering the study.
Participants in both groups were selected to minimize
differences in physical activity level and previous
resistance training experience, thereby reducing the
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potential influence of prior training status on
neuromuscular adaptations.

Before the intervention, participants underwent baseline
assessments of muscle strength and muscle thickness.
Maximum dynamic strength was assessed using the one-
repetition maximum (1RM) test for the leg-extension
exercise. The 1RM test was performed according to
standardized procedures, with appropriate
familiarization and progressive increases in external
resistance until the maximum load that could be
completed with proper technique through the prescribed
range of motion was determined.

Muscle thickness was assessed using B-mode
ultrasonography. Measurements were obtained from
different regions of the rectus femoris to examine
potential regional differences in muscle hypertrophy.
Ultrasound assessment was selected because it is a non-
invasive and practical method for evaluating changes in
muscle  morphology  during  resistance-training
interventions.

Both groups participated in the same -eight-week
resistance training program. Training was performed
twice per week, resulting in a total of 16 training
sessions. Each training session consisted of five sets of
leg extension. Participants performed 8-12 repetitions
per set at an intensity corresponding to approximately
70-80% of their individual 1RM. The training load was
adjusted as necessary to maintain the prescribed
intensity and repetition range throughout the
intervention. The same training protocol was applied to
both groups to allow direct comparison of training-
induced adaptations.Post-intervention assessments were
performed following completion of the eight-week
training program using procedures consistent with the
baseline assessments. Changes in strength and muscle
thickness were evaluated using a two-way repeated-
measures analysis of variance, with group (transgender
vs. cisgender) as the between-subject factor and time
(pre-training vs. post-training) as the within-subject
factor. Statistical significance was set at P < 0.05.

Results

Both  transgender and cisgender  participants
demonstrated significant improvements in the measured
strength and hypertrophy variables following the eight-
week resistance training intervention (P < 0.001). These
findings indicate that a relatively short period of
structured resistance training, consisting of two sessions
per week, was sufficient to induce measurable
neuromuscular and morphological adaptations in
previously untrained individuals.

The group x time interaction for rectus femoris strength
was not statistically significant (P = 0.215). Thus,
although both groups improved strength following the
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intervention, the magnitude of the strength increase did
not differ significantly between transgender and
cisgender men. This finding suggests that, under the
conditions of the present training protocol, testosterone
exposure associated with gender-affirming hormone
therapy did not result in a statistically greater
improvement in dynamic knee-extension strength
compared with cisgender men with similar activity and
training backgrounds.In contrast, analysis of regional
muscle hypertrophy revealed a significant group x time
interaction in the upper region of the rectus femoris (P =
0.039). The transgender group demonstrated a greater
increase in muscle thickness in this region compared
with the cisgender group. However, no significant group
x time interactions were observed for the other assessed
regions of the rectus femoris (P > 0.05). These findings
indicate that the difference between groups in the
hypertrophic response was region-specific rather than a
generalized difference in rectus femoris hypertrophy.
Overall, the results demonstrate that both groups
responded positively to the resistance training
intervention, while transgender men exhibited a
selectively greater hypertrophic response in the upper
region of the rectus femoris.

Conclusion

Eight weeks of resistance training performed twice
weekly resulted in significant improvements in strength
and muscle hypertrophy in both transgender and
cisgender men without previous regular resistance
training. Although the magnitude of strength adaptation
did not differ significantly between groups, transgender
men demonstrated a significantly greater hypertrophic
response in the upper region of the rectus femoris. This
region-specific response may be associated with
prolonged testosterone exposure and its potential effects
on androgen receptor signaling, muscle protein
synthesis,  satellite-cell  activity, or  regional
biomechanical loading. Nevertheless, these mechanisms
remain speculative and require direct investigation.
Future studies should employ larger samples, longer
training periods, precise monitoring of testosterone
concentrations and hormone therapy characteristics, and
assessments of muscle architecture and molecular
mechanisms to better determine how testosterone
exposure influences regional skeletal muscle
adaptations to resistance training.

Ethical Considerations: The study protocol was approved by
the Ethics Committee of shahid Beheshti university,
Tehran (IR.SBU.REC.1404.238). All participants
provided written informed consent and retained the right
to withdraw at any time.
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studies involving human participants were fully met.
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