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ABSTRACT

Introduction: Studies of mortality and somatic well-being after sex-reassignment surgery (SRS) of transsexual
individuals are equivocal. Accordingly, the present study investigated mortality and somatic morbidity using
a sample of transsexual individuals who comprised 98% (n ¼ 104) of all surgically reassigned transsexual
individuals in Denmark.

Aims: To investigate somatic morbidity before and after SRS and cause of death and its relation to somatic
morbidity after SRS in Danish individuals who underwent SRS from 1978 through 2010.

Methods: Somatic morbidity and mortality in 104 sex-reassigned individuals were identified retrospectively by
data from the Danish National Health Register and the Cause of Death Register.

Main Outcome Measures: Somatic morbidity and cause of death.

Results: Overall, 19.2% of the sample were registered with somatic morbidity before SRS and 23.1% after SRS
(P ¼ not significant). In total, 8.6% had somatic morbidity before and after SRS. The most common diagnostic
category was cardiovascular disease, affecting 18 individuals, 9 before and 14 after SRS, and 5 of those 14 who
were affected after SRS had cardiovascular disease before and after SRS. Ten individuals died after SRS at an
average age of 53.5 ± 7.9 years (male to female) and 53.5 ± 7.3 years (female to male).

Conclusion: Of 98% of all Danish transsexuals who officially underwent SRS from 1978 through 2010, one in
three had somatic morbidity and approximately 1 in 10 had died. No significant differences in somatic morbidity
or mortality were found between male-to-female and female-to-male individuals. Despite the young average age
at death and the relatively larger number of individuals with somatic morbidity, the present study design does not
allow for determination of casual relations between, for example, specific types of hormonal or surgical treatment
received and somatic morbidity and mortality.
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INTRODUCTION

Transsexualism refers to a condition in which the core char-
acteristic is an individual’s experience of profound incongruence
between assigned sex at birth and the experienced gender.1

According to the International Statistical Classification of

Diseases and Related Health Problems, 10th Edition (ICD-10),2

the diagnostic criteria of transsexualism are (i) the desire to live
and be accepted as the opposite sex, (ii) usually a sense of
discomfort with or inappropriateness of one’s anatomic sex, and
(iii) a wish to have surgery and/or hormonal treatment (HT) to
make the body as congruent as possible with the preferred sex.
To develop characteristics of the opposite sex, treatment with
cross-sex hormones (HT), castration, and genital reconstructive
surgery (sex-reassignment surgery [SRS]) might be conducted.

The parent category of transsexualism in the ICD-10 is gender
identity disorder (GID).2 In Denmark, individuals with GID are
referred to the Gender Identity Unit, University of Copenhagen
(GIUUC) under ICD-83 code 302.39 and 1993 ICD-102 codes
DF64.0 to DF64.9 by a general practitioner or psychiatrist.
Assessment, in accordance with Danish Health Authority
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guidelines,4 includes blood sample analyses for chromosomal and
hormonal abnormalities, screening for psychiatric and somatic
morbidities, psychological testing, and sessions with a psychol-
ogist or psychiatrist.

If SRS is desired by the individual diagnosed with trans-
sexualism, an observational period of at least 1 year 6 months (in
the study period, 2 years), including 1 year of HT and living in
the gender role as the opposite sex, is obligatory before applying
for SRS to the Danish Health Authority. The Danish legal
criteria for SRS and castration are an ICD-10 diagnosis of
transsexualism (F64.0), persistent wish for and understanding of
the consequences of castration, and a minimum age of 18 years
(during the study period, ie,1978e2010, the minimum age was
21 years).5 All treatment is paid for by the public Danish medical
system. Treatment with cross-sex hormones and genital recon-
structive surgery has existed for more than 60 years, but findings
on mortality and somatic well-being after SRS in long-term
follow-up studies are equivocal.6 For possible somatic conse-
quences of HT, the following outcomes have been studied the
most: cardiovascular disease (CVD), bone growth, and hormone-
sensitive cancer malignancies.

A review and meta-analysis of 16 studies, including 1,471 male-
to-female (MtF) and 651 female-to-male (FtM) individuals, found
no overall significant effect of HT on CVD.7 However, the type of
HT (ethinyl estradiol) and the manner in which HT (oral estro-
gens) was administered in MtF patients were significantly associ-
ated with CVD.8,9 Further, in a Swedish study, increased CVD
mortality in FtM and MtF individuals at least 10 years after HT
was found,6 indicating a possible delay of adverse somatic conse-
quences from HT on cardiovascular pathology.10

Studies of muscle and musculoskeletal diseases, bone growth,
and bone deficiencies overall did not show an increased risk
of osteoporosis in FtM individuals.11e16 However, in MtF in-
dividuals, lower bone mass density, possibly from androgen
deprivation, was found after treatment compared with before
treatment with HT.17e19 However, because of increased bone
density before treatment and no loss of bone density from
menopause, MtF individuals maintain a lower risk of osteopo-
rosis than assigned women.20

In cancer studies involving transsexuals receptive of SRS and/
or HT, the focus has been on breast cancer, although the overall
number of studies in relation to this issue is limited. The
conclusions emerging from these studies suggest that for MtF
individuals20e23 the risk of breast cancer is lower than the
expected risk of breast cancer in assigned women but similar to
that expected in assigned men. For FtM individuals, male sex
hormones might have an antiproliferative effect on breast cancer
cell lines.24,25 Thus, few cases of breast cancer in FtM individuals
have been reported,26,27 indicating FtM individuals have similar
risk as expected for male breast cancer.

Concerning cancer malignancies, a Belgian study, in which the
average time of HT was 6 years (FtM) or 7 years (MtF), found

no increase in cancer malignancies among included transsexuals
compared with controls randomly selected from the popula-
tion.28 In contrast, a Swedish study found borderline significant
risk of death from neoplasms compared with controls.6 Lifestyle
habits such as smoking and avoidance of the health care system
were suggested as possible mediating mechanisms.

When studying increased and decreased risks of cancer in trans-
sexuals receiving HT, it is important to note that HT has been used
for 60 years in some transsexual individuals. Accordingly, the
duration of exposure toHTmight not be long enough for tumors to
manifest and the number of individuals exposed is small.29 Further,
it has been suggested that inconsistency in reporting cancer incidents
among transsexualsmight lead to an underreporting of cancer in this
cohort,21,30 likely affecting prevalence and incidence rates.

Studies of mortality in transsexuals have suggested an increased
mortality risk compared with controls.6,10 For example, a Swedish
study of 324 MtF and FtM individuals after SRS (follow-up ¼
11.4 years) found that the all-cause mortality rate was three times
higher in this cohort compared with controls.6 Similarly, in a
Dutch long-term follow-up study of 966 MtF and 365 FtM in-
dividuals (follow-up¼ 18.5 years), a 51%higher mortality rate was
found in MtF subjects compared with the general population.10

For FtM subjects, no increased mortality was found compared
with the general population. A Dutch study of 1,109 individuals
receiving HT found no increased mortality overall, but in MtF
subjects 25 to 39 years old, mortality was significantly increased
because of suicide, acquired immune deficiency syndrome, CVD,
drug abuse, and unknown causes.31 The only Danish study on
transsexualism conducted thus far, which included 37 individuals,
reported three deaths of 29 reassigned MtF individuals and no
deaths of 8 FtM individuals studied from 1956 through 1978.32

Somatic morbidity after alcohol abuse has not been investi-
gated previously, although studies of substance abuse in in-
dividuals with transsexualism have been conducted. A Belgian
study (N ¼ 35) conducted at the University Hospital of Gent
found alcohol and drug abuse in 50% of MtF and 61.5% of FtM
individuals.33 A Spanish study (N ¼ 230) of individuals with
complaints of GID seen at the Hospital Clinic (Barcelona, Spain)
found current alcohol- and substance-related disorders in 11%
MtF and 1.4% of FtM subjects.34 A Swiss study found that 45%
of 31 GID individuals diagnosed by the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text Revision35 had
lifetime substance abuse (MtF ¼ 50%, FtM ¼ 36.4%).36 A
Swedish study of 233 individuals found substance abuse in
18.2% of FtM and 11.9% MtF individuals.37 However, in a
different Swedish study of 324 MtF and FtM transsexual in-
dividuals, no significant risk of being hospitalized for substance
abuse was found compared with the general Swedish popula-
tion.6 Lung diseases related to or caused by smoking have not
been investigated previously in persons with transsexualism,
although lesbian, gay, bisexual, and transgender persons have a
higher incidence of smoking.38,39 Accordingly, this was included
as an outcome in the present study.
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