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Abstract
Purpose This study was undertaken to compare semen quality, hormonal status, and social factors in transgender women seeking
fertility preservation with those of fertile cisgender men. Long-range goals are to establish standard practice measures ensuring
optimum semen quality for cryopreservation and fertility preservation in transgender women.
Methods This is a case-control study carried out at an academic medical center. Cases are transgender women seeking fertility
preservation prior to initiation of hormone therapy. Controls are cisgender men recently fathering a child. All participants
completed the Depression Anxiety Stress Scales 21 survey and additional survey questions related to personal behaviors.
Complete semen analysis was carried out in a clinical andrology laboratory according to WHO guidelines, 5th edition. Serum
follicle stimulating hormone, estradiol, and testosterone were measured at the time of semen analysis.
Results Sperm concentration, total sperm per ejaculate, total motile sperm, volume, and normal sperm morphology were signif-
icantly lower in transgender females compared with fertile cisgender men. Other measures of semen parameters and hormone
concentrations were not different between groups. Survey results indicated transgender women were more likely to have
symptoms of depression, anxiety, and stress and utilize tucking and tight undergarments, compared with controls; however, both
groups reported similar numbers of ejaculations per week.
Conclusions Although semen parameters were low, cryopreservation of sperm prior to hormone therapy is a viable fertility
preservation option for most transgender women. The etiology of the differences in semen parameters is not known.
Enhanced education related to personal behaviors or treatment to reduce effects of stressors prior to cryopreservation may
improve future fertility potential.

Keywords Transgender . Semen analysis . Fertility preservation

Introduction

In 2011, the Institute of Medicine published a report conclud-
ing that little is known regarding the health needs of transgen-
der (LGBT) persons in the USA and launched a strategic plan
to advance research on the health of sexual and gender minor-
ities [1]. Transgender is an umbrella term for those individuals
whose gender identity or expression is different than that typ-
ically associated with their assigned sex at birth. Gender dys-
phoria refers to the distress that is caused by this discrepancy
and the associated gender role and sex characteristics [2].
Treatment is available to assist people with such distress to
explore their gender identity and find a gender role that is
comfortable for them. Some transgender people may use
cross-sex hormones and/or undergo surgery to remove or alter
their reproductive organs. These medical therapies limit
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transgender individuals’ fertility options. According to the
World Professional Association of Transgender Health
(WPATH), the American Society for Reproductive Medicine
and the Endocrine Society appropriate care of transgender
individuals involves a discussion about reproductive options,
including fertility preservation, before the initiation of medical
and or surgical treatment for gender dysphoria [3, 4] (https://
www.endocrine.org/-/media/endosociety/files/advocacy-and-
outreach/position-statements/2017/position_statement_
transgender_health.pdf?la=en). Reproductive options include
cryopreservation of gametes for future use as a means of
fertility preservation. Transgender women (male-to-female
transgender) have the option to cryopreserve spermatozoa
before undergoing gender-affirming treatment. However, little
data is currently available defining the semen characteristics in
transgender women and thus, the potential for successful cryo-
preservation is poorly understood.

The present study was undertaken to assess semen quality
in transgender women seeking fertility preservation before
hormone treatment and compare that with semen quality in
cisgender men who had recently fathered a child. In addition,
hormonal status and social factors were compared across the
two study groups. The long-range goals of these studies are to
better understand spermatogenesis in transgender women and
to ultimately establish standard practice measures to ensure
optimum semen quality for cryopreservation and fertility pres-
ervation in transgender women.

Materials and methods

Study design and population

This pilot was designed as a case-control study. Controls
consisted of cisgender men 18 years of age or older and fa-
thering a child within the preceding 24 months by self-report,
fertile cisgender men. Control inclusion parameters were cho-
sen with the expectation that the semen characteristics of this
group would be representative of reference values in accor-
dance with methods defined by the WHO [5]. A goal of this
work is to insure optimum fertility preservation options for
transgender women. Any intervention that might be subse-
quently designed would include an ideal goal of reaching se-
men parameters near those defined by WHO as reference
ranges and as observed in fertile men. Thus, cisgender men
recently fathering a child was chosen as the control group for
comparison of semen parameters. Transgender cases consisted
of individuals with natal male sex diagnosed with gender dys-
phoria as defined in the DSM V by a qualified mental health
professional as defined byWorld Professional Association for
Transgender Health standards of care version 7 [3, 4] (https://
www.endocrine.org/-/media/endosociety/files/advocacy-and-
outreach/position-statements/2017/position_statement_

transgender_health.pdf?la=en) and had not initiated hormone
or gender-affirming therapy. Cases were presented to the clinic
for initiation of feminizing hormones and were 18 years of age
or older. Sample size was selected to detect a 10% decrease in
semen parameters of transgender women as compared with
fertile cisgender men calculated based on the mean semen
parameters of recent parents as reported in the Study for
Future families [6]. This analysis indicated a minimum re-
quired enrollment of 11 controls and 11 cases. The present
study population consisted of 17 fertile cisgender men
(controls) and 22 transgender women (cases) and thus is
powered to detect a difference in semen parameters.

Ethical approval

All participants gave informed consent prior to entry into the
study. This study was approved by the Institutional Review
Board at the University of Kansas Medical Center, Kansas
City, Kansas USA (#140407).

Questionnaire

All study participants completed a questionnaire via a secure
online portal including the DASS-21 and additional questions
related to personal behavior. The Depression, Anxiety and
Stress Scale (DASS-21) is a short form of DASS composed
of three subscales: depression, anxiety, and stress and which
has been validated in large populations [7]. Self-reported re-
sponses on each item range from 0 (did not apply to me at all)
to 3 (applied to me very much). The intensity of any of the
three conditions is determined by the sum scores of responses
to its 7-item subscale. The alpha reliability coefficients for the
DASS-21 subscales have been examined in clinical and non-
clinical samples and reported as 0.94 for DASS-D, 0.87 for
DASS-A, and 0.91 for DASS-S [8–10]. Cutoff points have
been suggested for each subscale reflecting the severity within
each category (Table 1); however, it is suggested that interpre-
tation should be cautious and used in conjunction to other
clinical and observational data.

Additional questions related to personal behaviors included
questions related to smoking, use of medications, drugs or
alcohol, wearing tight undergarments or tucking testes, shav-
ing or the use of creams for hair removal, frequency of ejac-
ulation, exposure to heat, previous chemotherapy or radiation,
and the use of hormones or other medications, education, race,
income, and children. Self-reported responses for each item
were as yes/no, or as a range of frequency per day or week.

Semen analysis

Semen analysis was carried out in a CLIA-certified clinical
andrology laboratory according to the WHO laboratory man-
ual for the examination and processing of human semen 5th
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edition using manual methods [11]. In addition, methods com-
pare with those in the Bjorndahl guidelines [12] while using
MicroCell chamber slides. Study participants were instructed
to abstain from sexual activity for two to seven days prior to
collection of the specimen for analysis. Complete semen anal-
ysis included assessment of color, liquefaction, viscosity, vol-
ume, pH, sperm concentration and motility, presence of round
cells and leukocytes if necessary, and morphology by strict
parameters.

Hormone measurement

A single peripheral blood sample was collected on the day of
semen analysis between 10 am and 2:30 pm by standard ve-
nipuncture using red-top tubes. Following clotting of 30 min,
serum was collected by centrifugation, aliquoted, and stored
frozen until analysis of all samples as a batch. FSH, total
testosterone, and estradiol were analyzed at Quest
Diagnostics using electrochemiluminescence immunoassay
(FSH) or LC/MS/MS (testosterone and estradiol).

Statistical analysis

Data were analyzed for normality using the D’Agostino &
Pearson normality test. If the data were normal, controls and
cases were compared by Student’s t test. Nonparametric data
were compared by the Mann-Whitney test. Differences of p <
0.05 were considered significant. Correlation analysis be-
tween stress, anxiety, and depression within a group and be-
tween personal behaviors and semen parameters was deter-
mined using Spearman’s rank correlation coefficient
(GraphPad Prism7). Spearman’s correlation (rs) = 1.0–0.8
very strong, 0.79–0.6 strong, 0.59–0.4 moderate, 0.39–0.2
weak, and 0.19–0 very weak correlation.

Results

Control fertile cisgender men (n = 17) were recruited from an
obstetrics clinic and consisted of men recently fathering a
child. Transgender women (n = 22) were recruited from a
transgender clinic at the time of consultation and prior to the
initiation of hormone treatment. General demographics of the

study groups are presented in Table 2. Transgender women
were younger and smaller in stature and weight than control
fertile cisgender men.

Complete semen analysis revealed differences in semen
parameters between transgender women and fertile cisgender
men. The concentration of sperm was lower in transgender
women compared with fertile cisgender men (31.89/31.66 ±
5.58 vs 54.60/67.42 ± 17.95, median/mean ± sem, p =
0.0014). Semen from 3 of the 22 transgender women was
azoospermic, contained no sperm. In addition to sperm con-
centration, total sperm per ejaculate (44.49/74.14 ± 17.10 vs
183.10/226.30 ± 48.46, median/mean ± sem, p = 0.0001) and
total motile sperm per ejaculate (27.63/40.71 ± 9.65 vs
106.60/111.7 ± 20.10, median/mean ± sem, p = 0.0007) were
lower in transgender women compared with fertile cisgender
men, respectively. Analysis of sperm morphology by strict
criteria revealed the percent normal forms was lower in trans-
gender women compared with fertile cisgender men (3.0/2.97
± 0.41 vs 4.5/4.38 ± 0.51, median/mean ± sem; respectively, p
= 0.034). Semen volume was also lower in transgender wom-
en compared with fertile cisgender men (2.4/2.63 ± 0.34 vs
3.6/3.72 ± 0.38, median/mean ± sem, p = 0.044). Other semen
parameters including motility were not different between
groups (Table 3).

Serum concentrations of FSH, testosterone, and estradiol
were determined at the time of semen analysis. Concentrations
of these hormones were not different between the groups (Fig.
1).

All study participants completed an online survey
consisting of the Depression Anxiety Stress Scales 21
(DASS-21) survey and additional questions related to person-
al behavior. The DASS-21 survey revealed transgender wom-
en exhibited greater stress, anxiety, and depression compared
with cisgender men (Fig. 2). In addition, stress, anxiety, and
depression were moderately to very strongly correlated within
the transgender group where moderate to weak correlations
between the DASS-21 measures were observed in the
cisgender men group (Fig. 2). Analyses of correlations be-
tween depression, anxiety, and stress and sperm concentration
and total motile sperm in transgender women and fertile
cisgender men were examined. A significant negative corre-
lation was observed in the transgender women group between
anxiety and stress and sperm concentration, while similar

Table 1 DASS-21 score
interpretation Stress Anxiety Depression

Normal 0–10 Normal 0–6 Normal 0–9

Mild 11–18 Mild 7–9 Mild 10–12

Moderate 19–26 Moderate 10–14 Moderate 13–20

Severe 27–34 Severe 15–19 Severe 21–27

Extremely severe 35–42 Extremely severe 20–42 Extremely severe 28–42
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trends were noted for stress and anxiety and total motile sperm
(Fig. 3).

Additional questions surveyed personal behavior and in-
cluded questions related to smoking, use of medications,
drugs or alcohol, wearing tight undergarments or tucking tes-
tes, frequency of ejaculation, exposure to heat, previous che-
motherapy or radiation, and the use of hormones. The signif-
icance of many of the survey questions is limited due to the
relatively small sample size; for example, only one individual
in both study groups combined smoked tobacco. However,
several questions were informative. The use of tight undergar-
ments and the practice of tucking was significantly greater in
the transgender group (Table 2); however, there was no corre-
lation between the use of tight undergarments or tucking and
either sperm concentration or total motile sperm (Fig. 4). In
addition, the frequency of ejaculation was not different be-
tween transgender women and cisgender men (Table 2).

Discussion

The present pilot study is the first case-control analysis to
demonstrate differences in the semen parameters in transgen-
der women as compared with cisgender men recently father-
ing a child. Several semen parameters were significantly lower
in transgender women compared with the fertile cisgender
men control group including sperm concentration, total sperm
per ejaculate, total motile sperm, and morphology. Two pre-
vious reports describe semen characteristics in transgender
women [27, 28]. The first is a case report of 29 transgender
women that described a high incidence of oligospermia
(27.58%), asthenospermia (31%), and teratospermia (31%),

when compared with the WHO references values [27].
When the present data are categorized based on reference
limits defined by the WHO [11], similar results are observed
where, within the transgender group, 27.3% were
oligospermic, 26.3% were asthenospermic, and 73.7% exhib-
ited teratospermia. More recently, a retrospective analysis of
semen samples stored at a cryogenic center for fertility pres-
ervation compared semen characteristics of samples stored
from healthy cisgender men and transgender women. In that
study, sperm concentration, sperm count, and total motile
sperm were lower in the transgender group compared with
the cisgender healthy men group [28]. Overall, the present
case-control study demonstrates similar observations whereby
sperm concentration, total sperm per ejaculate, total motile
sperm, and percent normal morphology were found to be sta-
tistically different between groups. It is also of interest to note
that, in the present series of 29 transgender women, 3 (10.3%)
were azoospermic. The incidence of azoospermia in the gen-
eral population is 1%, and approximately 10 to 20% of infer-
tile men have azoospermia [29].

The control population in the present study included
cisgender man recently fathering a child with the expectation
that the semen characteristics of this group would be represen-
tative of reference values in accordance with methods defined
by the WHO [5]. One goal of this work is to insure optimum
fertility preservation options for transgender women. Any in-
tervention that might be subsequently designed would include
an ideal goal of reaching semen parameters near those defined
byWHO as reference ranges and as observed in fertile men. It
is generally recognized that semen characteristics of men with
recent fertility as a group differ from those of a cross-section
of men in the general population (Table 3) [5]. A survey of

Table 2 Demographics

Cisgender Mena Transgender Womenb

Median Mean ± sem Median Mean ± sem

Age (years) 31.0 32.0 ± 1.04 25.0 26.70 ± 1.85 f

Height (in.) 71.0 71.41 ± 0.54 69.0 69.20 ± 0.55 g

Weight (lbs) 210.0 207.8 ± 9.49 177.0 173.7 ± 10.47 h

BMI 28.59 28.80 ± 1.16 26.65 25.49 ± 1.56 i

Tuck testesc 1.0 1.0 ± 0 1.0 1.68 ± 0.25 j

Tight undergarmentsc 1.0 1.18 ± 0.10 2.0 2.37 ± 0.29k

Frequency of ejaculationd 3.0 3.06 ± 0.26 3.0 3.00 ± 0.24

Hormones past 18 monthse 0/17 0/22

a Cisgender men are fertile men recently fathering a child.
b Transgender women have not initiated medical or surgical gender-affirming treatment
c 1 = never, 2 = 1–2 days/week, 3 = 3–4 days/week, 4 = 5 or more days/week
d 1 = rare, 2 = 1–2 days/week, 3 = 3–4 days/week, 4 = 5–7 days/week, 5 = multiple times per day
e Number yes/total number

f, p = 0.0001, g, p = 0.023; h, p = 0.032; i, p = 0.047; j, p = 0.008; k, p = 0.002
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recent published studies describing semen characteristics in
general populations of men reveals a range of semen values
[13–26]. Some general observations can be made; for example,
the median sperm concentration in fertile men as described by
the WHO (73 x 106 sperm/ml, [5, 11]) is higher than the range
of medians reported for cross-sectional general populations of
men (41 to 69.9 × 106 sperm/ml [13–26]) which is still higher
than the median found in the group of transgender women in
the current study (31.89 × 106 sperm/ml, Table 3). Similar
trends can be observedwhen comparingmedian total ejaculated
sperm in fertile men (255 × 106 [5, 11]), in a series of studies of
general populations of men (111.6 × 106 to 208 × 106 [13–26])
and the group of transgender women in the current study
(44.49 × 106, Table 3). Thus, although a comparison only, it
appears sperm numbers in the group of transgender women in
the current study are lower than those reported in several studies
representing the general population (Table 3). It is further rec-
ognized that semen parameters vary across racial, social, and
demographic parameters including across regions of the USA
[6, 14, 30–33]. The current study was undertaken in the US
Midwest where previous reports indicated overall sperm con-
centrations were lower compared with other regions of the USA
[30]. Regional difference may account for the somewhat lower
medians observed in the current group of fertile cisgender men
and medians for fertile men reported by the WHO (Table 3)
[5, 11]. In continuing studies, the present series will be extended

to include a cross-sectional population of men from the same
region of the US Midwest to determine if the differences in
semen parameters observed in the present study between
transgender women and fertile cisgender men are also observed
when compared with a general population of reproductive-aged
cisgender men from the same geographic region.

Semen characteristics have been shown to vary dependent
on the duration between ejaculations [34, 35]. The days of
abstinence prior to collection of the specimen analyzed
(Table 3) and the self-reported frequency of ejaculation per
week (Table 2) did not differ between the transgender women
and cisgender fertile men. Thus, it is unlikely differences ob-
served in semen parameters are related to the period of absti-
nence or ejaculatory frequency.

A primary finding of the current study is lower numbers
of sperm in the transgender women group. One possible
explanation for this finding is increased scrotal temperature
due to the use of tight undergarments and or tucking.
Studies experimentally elevating scrotal temperature in
men have demonstrated reductions in sperm concentration
and motility with increased scrotal temperature [36, 37]. A
study monitoring scrotal temperature over a 2-year period
found increased scrotal temperature in obese men and men
with varicocele correlated with reduced total motile sperm
[38]. Several studies have shown wearing tight underwear
is associated with poor semen characteristics, reduced

Table 3 Semen parameters

Cisgender men1 Transgender women2 General population3 Fertile men4

Median Mean ± sem Median Mean ± sem Range of medians [11, 13–26] Median [11]

Abstinence, days 2.5 2.5 ± 0.25 2.0 2.33 ± 0.19

Volume, ml 3.6 3.72 ± 0.38 2.4 2.63 ± 0.34 a 2.3–3.8 3.7

pH 7.6 7.4 ± 0.05 7.4 7.4 ± 0.04

Concentration, × 106/ml 54.6 67.42 ± 17.95 31.89 31.66 ± 5.58 b 41–69.9 73

Oligospermia, no. of total (%) 0 of 17 (0%) 6 of 22 (27.3%)

Motility

% progressive 45.0 44.88 ± 2.65 44.0 39.68 ± 3.97 46–69.9 55.0

% nonprogressive 5.0 6.41 ± 1.63 6.3 7.26 ± 0.76

% immotile 49.0 50.0 ± 2.63 51.3 53.12 ± 4.27

Asthenospermia, no. of total (%) 2 of 17 (11.8%) 5 of 19 (26.3%)

Total sperm per ejaculate, × 106/ml 183.1 226.30 ± 48.46 44.49 74.14 ± 17.10 c 111.6–208 255

Total motile sperm, × 106/ml 106.6 111.7 ± 20.10 27.63 40.71 ± 9.65 d

Morphology, % normal 4.5 4.38 ± 0.51 3.0 2.97 ± 0.41 e 5–15.8 15

Teratospermia, no. of total (%) 5 of 17 (29.4%) 14 of 19 (73.7%)

1 Cisgender men are fertile men recently fathering a child
2 Transgender women have not initiated medical or surgical gender-affirming treatment
3 A range of medians from recent literature, mixed populations of men of unknown fertility assumed to be representative of the general population
(references 11, 13–26)
4 Fertile men: fathers with a partner with time-to-pregnancy of equal to or less than 12 months, WHO (Reference 11)

a, p = 0.044; b, p = 0.014; c, p = 0.0001; d, p = 0.0007; e, p = 0.034
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sperm concentration, and reduced sperm motility [39, 40],
although other studies question the strength of any link
[41, 42]. In studies where experimental elevation in scrotal
temperature resulted in poor semen characteristics, the ef-
fects were transient and semen parameters returned to nor-
mal after heat treatment was stopped [36, 37]. All partici-
pants in the current study answered a series of questions
related to personal behavior. The use of tight undergar-
ments was significantly greater by transgender women
compared with cisgender men (Table 2). In addition,
tucking testicles was reported by 7 of 22 transgender wom-
en (Table 2). Although not measured in the present study,

the use of tight undergarments and testicular tucking might
be expected to result in an elevation of scrotal and testicu-
lar temperature which in turn may further affect spermato-
genesis and semen characteristics. The current data indi-
cated no correlation between the use of tight undergar-
ments or testicular tucking and sperm concentration or to-
tal motile sperm (Fig. 4). The lack of correlation observed
here may indicate no interaction exists; however, it is also
possible the ability to detect a correlation is limited in part
by variation in personal behavior, such as hours of tucking
per day, and or the number of study participants. Ongoing
studies are directly addressing the possibility that altered
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semen characteristics observed in transgender women are
related to elevated scrotal temperature due to personal
behaviors.

Testicular function and spermatogenesis are primarily
regulated by the gonadotropins FSH and LH and the ste-
roid hormone testosterone [43]. In the present series, no
differences were found in the serum concentrations of
FSH or testosterone when comparing the transgender
women and cisgender men groups (Fig. 1). This indicates
scrotal temperature may not be a factor in the decreased
sperm concentrations observed in the transgender group.
Previous studies have demonstrated that, with intrinsic tes-
ticular hyperthermia, or increased scrotal temperature as-
sociated with varicocele or obesity, decreased spermato-
genesis is associated with increased FSH and sometimes
although not consistently increased testosterone [38, 43,
44]. The absence of changes in FSH or testosterone sug-
gests reduced sperm concentrations in transgender women
are not a consequence of low testosterone levels. In addi-
tion, no difference was found in serum estradiol levels
between the two groups. This confirms the transgender
women were not currently taking estrogenic hormone ther-
apy that would be recognized in the estradiol assay as well
as cause a hypogonadotropic hypogonadal state. This

further suggests decreased sperm concentrations observed
in the transgender group were not a result of elevated
estrogens.

A statistical difference in age was observed in comparing
the transgender women (mean age 27.4) and the cisgender
fertile men (mean age 32.2) in this study (Table 2). At these
ages, there would be no anticipated difference in semen pa-
rameters due to age alone. Changes in semen characteristics
associated with aging including decreased sperm concentra-
tion are typically reported to occur in the fourth decade
[45–48]. Although the transgender women group exhibited
lower sperm concentration and total motile sperm, they were
younger than the cisgender men group and thus, we anticipate
differences observed in semen parameters are not related to
age.

Results of the DASS-21 questionnaire indicated trans-
gender women exhibited higher levels of stress, anxiety,
and depression compared with the cisgender men group
and the presence of increased stress, anxiety, and depres-
sion was correlated within the transgender women group
(Fig. 2). The potential role of psychosocial state on param-
eters of semen quality has been addressed in several stud-
ies. In a meta-analysis of 46 studies, stress exhibited a
negative impact on sperm concentration, motility, and the
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Fig. 3 Correlation of
psychosocial stress and sperm
concentration and total motile
sperm counts. Spearman’s
correlation analysis between
depression, anxiety, and stress
and sperm concentration and total
motile sperm was determined in
the transgender women group (A)
and cisgender men group (B).
Spearman’s correlation (rs) = 1.0–
0.8 very strong, 0.79–0.6 strong,
0.59–0.4 moderate, 0.39–0.2
weak, 0.19–0 very weak;
correlation and associated p value
are indicated for each correlation.
Cisgender men: fertile men
recently fathering a child.
Transgender women: transgender
women prior to the initiation of
medical or surgical gender-
affirming surgery.
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incidence of abnormal morphology [49]. A second meta-
analysis of 74 reports further indicated psychological stress
including anxiety and depression was associated with poor
semen quality including reduced sperm concentration [50].
In another recent cross-sectional study of 1215 men, poorer
semen quality was observed when stress was measured to
be at an intermediate level or above [51]. Similarly, in an
examination of 744 fertile men in the Study for Future
Families [6, 31], men reporting two or more recent stress-
ful life events had reduced sperm concentration [52].
Depression has also been associated with reduced parame-
ters of semen quality. In a study of 587 college students,
higher scores of depression based on the Zung self-rated
depression scale correlated with lower sperm concentration
and total sperm count [53]. Examination of the prevalence
of stress, anxiety, and or depression in men undergoing
IVF treatments also indicates that increased stress in that
population is associated with reduced semen quality
[54–57]. However, whether reduced semen quality is a re-
sult of psychosocial state or whether reduced semen qual-
ity resulting for the need of IVF treatment increases de-
pression, anxiety, and stress is not clear [58–60].
Increased levels of superoxide dismutase and nitric oxide
in seminal fluid during periods of stress have been demon-
strated and provide some insight toward potential mecha-
nisms of stress-induced reduction of semen quality [55,

61]. Importantly, the negative impacts of stress-related fac-
tors on semen quality are considered to be largely revers-
ible with treatment or removal of the stressors [50, 52, 55,
61, 62].

Treatment of depression with selective serotonin reuptake
inhibitors (SSRIs) is associated with poor semen quality that
can be reversed after discontinuing use [63, 64]. In the present
study group, four transgender women and 2 fertile cisgender
men were currently taking SSRIs. Although the sperm con-
centration and total motile sperm values for those taking
SSRIs did not cluster toward the lower fraction for their re-
spective groups, conclusions cannot be made based on the
limited number of participants taking SSRIs in the present
study.

In conclusion, our results show that transgender women
have lower sperm concentrations, total sperm, total motile
sperm, and percent sperm with normal morphology as com-
pared with fertile cisgender men. Although semen parameters
were lower, cryopreservation of sperm prior to hormone ther-
apy is a viable fertility preservation option for most transgen-
der women. We have also demonstrated an increase in the
rates of psychosocial stress in transgender women as com-
pared with fertile cisgender men. Enhanced education related
to personal behaviors or treatment to reduce effects of
stressors prior to cryopreservationmay improve future fertility
potential. The etiology of the differences in semen parameters
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Fig. 4 Analysis of correlation between tight undergarments and tucking
and semen parameters in transgender women. Correlations between the
use of tight undergarments or the practice of tucking testes and sperm
concentration and total motile sperm were assessed by Spearman’s
correlation analysis. Use of tight undergarments or testicular tucking
was scored as follows: 1 = never, 2 = 1–2 days/week, 3 = 3–4 days/week,

4 = 5 or more days per week. Only weak to very weak correlation was
observed in all instances. Spearman’s correlation (rs) = 1.0–0.8 very
strong, 0.79–0.6 strong, 0.59–0.4 moderate, 0.39–0.2 weak, 0.19–0 very
weak; correlation and associated p value are indicated for each
correlation. Transgender women: transgender women prior to the
initiation of medical or surgical gender-affirming surgery.
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is not known. Future research should be directed toward elu-
cidating what factors are responsible for differences in semen
quality in transgender women.
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