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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.

Sex Med 2016;4:e60ee68. Copyright � 2016, International Society for Sexual Medicine. Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Key Words: Follow-Up; Gender Identity Disorder; Somatic Morbidity; Sex-Reassignment Surgery;
Transsexualism
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
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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
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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.



Table 1. Baseline Data

Variables
Male to female
(n ¼ 56)

Female to male
(n ¼ 48)

Mean age at referral (y),
mean (SD)

30.3 (9.8) 27.0 (8.7)

Mean age at permission
for SRS (y), mean (SD)

37.1 (9.7) 32.6 (8.0)

Mean age at initiating
cross-sex hormones
(y), mean (SD)

32.0 (9.9) 29.8 (8.4)

Mean length of follow-up
(y), mean (SD)

16.38 (7.1) 10.21 (6.1)
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For many of the studies that have focused on somatic
morbidity and mortality, including those reviewed earlier, the
following methodologic shortcomings apply: small sample,
recruitment and diagnostic biases and inconsistencies (eg, place
of participant recruitment and differences in diagnostic criteria),
heterogeneity of treatment regimens, and varied duration of
follow-up periods.6

The aim of the present study was to (re)investigate somatic
morbidity and mortality using registry data in a cohort including
98% of all Danish individuals referred to a public GID clinic in
Denmark who underwent SRS from 1978 through 2010 after a
diagnosis of transsexualism.
SRS ¼ sex-reassignment surgery.
AIMS

The specific aims of the study were to investigate (i) somatic
morbidity before and after SRS and (ii) cause of death and its
relation to somatic morbidity.
METHODS

Procedure
The study was approved by the Danish Data Protection

Agency and the Danish Health Authority. Permission was ob-
tained from the Civil Law Board to identify names and social
security numbers of individuals who underwent SRS from 1978
through 2010 and who were treated at the GIUUC.
National Registers
The Danish National Health Register (LPR) was used to draw

data on somatic morbidity. The LPR contains diagnoses and
dates of onset and end of treatment of all somatic episodes at
hospitals from 1977 (inpatients) and from 1995 (outpatients). In
the LPR, diagnoses are coded according to the ICD-8
(1969e1993) or ICD-10 (1994e).2,3 Data from the LPR from
1977 to January 2013 were included in the study.

The Cause of Death Register has recorded all deaths and
causes of death in Denmark since 1970. Death events occurring
up to April 2014 were included in the study.
Study Population
Included in the study were 104 individuals (56 MtF and 48

FtM) diagnosed with transsexualism according to the ICD-83 or
ICD-102 at the GIUUC. All participants underwent castration
with permission from the Danish Health Authority from 1978
through 2010. Verification that an individual had undergone
SRS was accomplished using social security numbers (ie, Danish
Cause of Death Register numbers); numbers ending in even
numbers indicate female-assigned sex and those ending with odd
numbers indicate male-assigned sex. Accordingly, changes in this
number from even to odd or vice versa indicate the official
change of assigned sex (ie, successful completion of SRS).
Baseline data (Table 1) were obtained from medical records.
Sociodemographic data (Table 2) were obtained from medical
records and are further described by Simonsen et al.40

Because of the lack of a specific code for SRS, the date of start of
follow-up was defined as the date of permission to undergo SRS.
Measures
Baseline data (Table 1) were obtained from medical records

based on interviews performed by specialized psychiatrists, psy-
chologists, and medical doctors at the GIUUC during the
treatment period.

Using the LPR and death registers, we obtained information
pertaining to somatic morbidity before and after permission to
undergo SRS and time and cause of death after obtaining this
permission. More specifically, somatic diagnoses given to the pa-
tient from 1977 to January 2013 were investigated. Accordingly,
each individual could present with different diagnoses, but mul-
tiple contacts with the somatic care system with the same diagnosis
only had one outcome before SRS and one outcome after SRS. In
addition, data on time and cause of death after permission to un-
dergo SRS were drawn from the death registers until April 2014.

For each diagnosis, specifically chronic heart disease (ICD-10
diagnoses F400e490), chronic lung disease (ICD-10 diagnoses
J40e47, ICD-8 diagnoses 490e493), cancer (ICD-10 diagnoses
C00eC97.9, D00eD10.9, ICD-8 diagnoses 140e209), alcohol-
related liver morbidity (ICD-10 K70e77, ICD-8 303e304), or
muscle and musculoskeletal diseases (ICD-10 M80e85, ICD-8
720e729), individuals were stratified by diagnostic group mem-
bership (ie, had received the diagnosis or had not received the
diagnosis) and assigned sex (ie, MtF or FtM).

Mortality was determined by the cause-of-death certificate.
Hence, each individual was dead or alive. For death, data related
to cause of death were drawn from the death certificate.
Statistics
Statistical analyses were conducted in SPSS 19.0 (SPSS, Inc,

Chicago, IL, USA). Clinical variables were analyzed using
descriptive statistics. Means and SDs were calculated for
Sex Med 2016;4:e60ee68



Table 2. Sociodemographics by Male to Female and Female
to Male*

Male to female
(n ¼ 58)

Female to male
(n ¼ 50)

Primary and secondary education (y), n (%)
�11 40 (69.0) 38 (76.0)
12e13 (completion of
high school)

16 (27.6) 12 (24.0)

Missing information 2 (3.4) 0
Education beyond primary and secondary school at time of

referral, n (%)
None 29 (50.0) 30 (60.0)
�3 y or apprenticeship 21 (36.2) 8 (16.0)
�4 y 5 (8.6) 10 (20.0)
Unknown 3 (5.2) 2 (4.0)

Education beyond primary and secondary school when permission
for SRS was granted, n (%)
None 25 (43.1) 25 (50.0)
�3 y or apprenticeship 21 (36.2) 13 (26.0)
�4 y 8 (13.8) 10 (20.0)
Unknown 4 (6.9) 2 (4.0)

Employment at time of referral, n (%)
Employed 36 (62.1) 31 (62.0)
Unemployed
Sickness or
unemployment
benefits

12 (20.7) 7 (14.0)

Social welfare or pension 10 (17.3) 12 (24.0)
Employment when permission for SRS was granted, n (%)

Employed 32 (55.2) 27 (54.0)
Unemployed
Sickness or
unemployment
benefits

5 (8.6) 11 (22.0)

Social welfare or pension 20 (34.5) 11 (22.0)
Unknown 1 (1.7) 1 (2.0)

From Simonsen et al.40

SRS ¼ sex-reassignment surgery.
*Thec

2

and Fisher exact tests were conducted but showed no significance
(P < 0.05).
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continuous variables. Frequencies and percentages were gener-
ated for nominal and categorical variables. Between-group dif-
ferences were analyzed using c2 test, t-test, and Fisher exact test.

No missing values were found for somatic outcome variables
because they were obtained from the register data, where values
are present (affected) or absent (unaffected).
RESULTS

Baseline data related to age at referral, permission for SRS,
cross-sex hormonal initiation, and years of follow-up after SRS
are presented in Table 1.

To investigate the first study aim concerning somatic
morbidity before and after SRS, the total number of included
Sex Med 2016;4:e60ee68
individuals who received a somatic diagnosis was identified
(Table 3). As presented in Table 3, 20 FtM and MtF individuals
(19.2%) before SRS and 24 FtM and MtF individuals (23.1%)
after SRS had somatic morbidity, with no significant difference.
Nine individuals (eight MtF and one FtM) had somatic
morbidity before and after SRS, resulting in 35 individuals
(33.7%) overall who had somatic morbidity. Table 4 lists the
specific diagnoses of somatic morbidity.

As presented in Table 4, 25 somatic diagnoses were reported
before SRS and 27 diagnoses after SRS from a total of 20 in-
dividuals before SRS and 24 individuals after SRS. Nine of the
24 individuals had somatic morbidity before and after SRS. The
most common diagnostic category was CVD, affecting a total of
18 individuals, 9 before and 14 after (23 diagnoses) SRS, and 5
of the 14 individuals had CVD before and after SRS. The second
most common diagnostic category was muscle and musculo-
skeletal diseases, with 12 diagnoses, six before and six after SRS,
affecting a total of 11 individuals, with only one individual
having muscle and musculoskeletal disease before and after SRS.

To investigate differences in somatic morbidity between MtF
and FtM individuals, c2 test, Fisher exact, and t-test were used.
Across diagnostic categories, no significant differences in somatic
morbidity between MtF and FtM individuals were found. When
comparing somatic diagnoses using c2 test, no significant dif-
ferences between the number of somatic diagnoses given before
and after SRS were found.

Concerning the second study aim, cause of death and its
relation to somatic morbidity was investigated from after SRS
until April 2014. Ten individuals (9.6%; six MtF [10.7%] and
four FtM [8.3%]) died from after SRS to April 2014. Mean age
at death was 53.5 ± 7.9 years (median ¼ 55.5) for MtF in-
dividuals and 53.5 ± 7.3 years (median ¼ 52.5) for FtM in-
dividuals (P > .05 by t-test). Somatic morbidity (ie, official cause
of death) included two suicides (19 and 26 years after SRS,
respectively), heart disease (n ¼ 2), cancer (n ¼ 1), ulcer (n ¼ 1),
and smoking- and alcohol-related diseases (n ¼ 4).

Because the results might be influenced by changes in clinical
procedures and guidelines over time and the cultural acceptance
of transsexualism, data were checked for systematic differences in
permission to undergo SRS from the first 16 years (1978e1994)
to the next 16 years (1994e2010). Significantly (P < .05) more
individuals with transsexualism received permission to undergo
SRS from 1995 through 2010 (28 individuals in 1978e1994
and 76 individuals in 1995e2010).
DISCUSSION

We report the first nationwide register-based SRS follow-up
study in Denmark of 98% of individuals who officially under-
went SRS from 1978 through 2010.

For the first study aim (ie, investigation of somatic morbidity
before and after SRS), we found that 19.2% of the cohort had a
somatic diagnosis before and 23.1% after SRS. This difference



Table 3. Individuals with Somatic Morbidity Before and After SRS*

Diagnosis, n (%)

Before SRS After SRS Before and after SRS

Male to female
(n ¼ 56)

Female to male
(n ¼ 48)

Male to female
(n ¼ 56)

Female to male
(n ¼ 48)

Male to female
(n ¼ 56)

Female to male
(n ¼ 48)

Cancer 0 3 2 1 0 1
CVD 5 4 6 8 5 0
Musculoskeletal 3 3 3 3 1 0
Lung 2 1 3 1 2 0
Alcoholic liver 1 3 0 0 0 0
Individuals with somatic diagnosis

Yes 8 (14.3) 12 (25.0) 12 (21.4) 12 (25.0) 8 (14.3) 1 (2.1)
No 48 (85.7) 36 (75.0) 44 (78.6) 36 (75.0) 48 (85.7) 47 (97.9)

CVD ¼ cardiovascular disease; SRS ¼ sex-reassignment surgery.
*The c

2

and Fisher exact tests were conducted but showed no significance (P < 0.05).
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was found not to be statically significant. Further, no significant
difference in somatic morbidity between FtM and MtF cohorts
was found. For the second study aim (ie, investigation of mor-
tality), no significant difference in mortality between MtF and
FtM cohorts was found. Average age at death was 53.5 years, and
10 individuals died after SRS.

For somatic morbidity, CVD was found in 6 MtF individuals
(10.7%) and 12 FtM individuals (25.0%). In comparison, 4.4%
of assigned men and 3.6% of assigned women older than 35
years in the general Danish population were found to have
CVD.41 In the present study, CVD might have been due to
long-term follow-up after HT (16.3 years for MtF cohort, 10.8
years for FtM cohort) as reported by other studies,6,10 or the
Table 4. Number of Somatic Diagnoses*

Diagnosis, n (%)

Before SRS

Male to female
(n ¼ 56)

Fem
(n ¼

Alcohol related
Yes 1 (1.8) 3
No 55 (98.2) 45

Cancer
Yes 0 3
No 56 (100.0) 45

Heart
Yes 5 (8.9) 4
No 51 (91.1) 44

Lung
Yes 2 (1.8) 1
No 54 (96.4) 47

Musculoskeletal
Yes 3 (5.4) 3
No 53 (94.6) 45

Positive somatic diagnosis 11 14

SRS ¼ sex-reassignment surgery.
*The c

2

and Fisher exact tests were conducted but showed no significance (P
observed prevalence of CVD might be explained by a correlation
between depression and anxiety and CVD as suggested by pre-
vious research.42,43 Socioeconomic status and CVD are
related,44,45 and the present study group was characterized not
only by anxiety and depression46 but also by social marginali-
zation47 and difficulties in school, education, and employment.40

Hence, these factors could be important underlying mediating
and/or moderating mechanisms driving or affecting prevalence
rates of CVD in transsexuals, although the design of this study
did not enable us to explore this further.

Muscle and musculoskeletal morbidity was found in 11 in-
dividuals (10.5%). From 1997 through 2002, 13.9% of the
general Danish population was diagnosed with muscle and
After SRS

ale to male
48)

Male to female
(n ¼ 56)

Female to male
(n ¼ 48)

(6.2) 0 0
(93.8) 56 (100.0) 48 (100.0)

(6.3) 2 (3.8) 1 (2.0)
(93.8) 55 (98.2) 47 (97.9)

(8.3) 6 (10.7) 8 (16.7)
(91.7) 50 (89.3) 40 (83.3)

(2.1) 3 (5.4) 1 (2.1)
(97.9) 53 (94.6) 47 (97.9)

(6.3) 3 (5.4) 3 (6.3)
(93.8) 53 (94.6) 45 (93.7)

14 13

< 0.05).

Sex Med 2016;4:e60ee68
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musculoskeletal disease by hospital care.48 Smoking and excessive
alcohol consumption have been linked to low bone mass and
increased fracture risk in MtF and FtM individuals,49,50 and such
lifestyle issues might characterize the present cohort.6,46,51,52

However, given the limited number of individuals presenting
with skeletal morbidity in this study, more comparable studies
are needed to confirm the possible increased risk of skeletal
morbidity in this cohort.

Concerning cancer malignancies, five individuals (6.2% of
FtM and 3.6% of MtF) were found to have a diagnosis of cancer
compared with 2.4% of assigned women and 1.56% of assigned
men older than 15 years in the Danish general population.53

Previous studies involving transsexual individuals have found
hormone-sensitive tumors.16,20,54 Further, in the present study,
two deaths were caused by cancer and by leukemia and lung
cancer, respectively. However, as in the present study, small
samples and the sample design preclude causal inferences
regarding relations between treatment of SRS individuals and
cancer or cancer-related deaths.

In Denmark, alcohol-related diseases cause 5% of the total
number of deaths,55 with more alcohol and substance abuse in
sexual minority groups.51,52,56e58 Four individuals had a diag-
nosis of alcohol-related diseases before SRS with none after SRS.
Further, in the present cohort, two individuals died of the effects
of alcohol abuse after SRS. In a previous study on psychiatric
morbidity of the present cohort, four diagnoses indicative of
alcohol abuse after SRS were found.46 Alcohol-related diseases
are often the consequence of long-lasting alcohol abuse. There-
fore, the actual number of individuals in the present cohort with
alcohol abuse could be larger.

Four individuals had a diagnosis indicative of chronic lung
disease (3.8%). In comparison, 1.3% of individuals older than
35 years in the in the general Danish population had a diagnosis
of severe chronic lung disease.59 Lung diseases have, to our
knowledge, not been investigated previously in individuals with
transsexualism, and therefore we lack and call for comparable
studies in which to situate our findings.

Somatic morbidity in the present study group could be due to
long-term HT and/or, as suggested by numerous previous studies,
influenced by poor mental health, low economic status, social
exclusion,60 harassment, negative experiences with school61 and
the employment system,34,37,62 and discrimination in the health
care system.46,63,64 Thus, previous studies of the present group
have found that 50% of the cohort did not complete further ed-
ucation beyond primary and secondary school. Also, at the time of
SRS, only 55% were employed40 and 25% presented with psy-
chiatric morbidity before and after SRS.46

For the second study aim (ie, cause of death and its relation to
somatic morbidity), the study found that 9.6% of the cohort had
died at an average age of 53.5 years, with the main cause of death
related to smoking and alcohol abuse. The life expectancy of
assigned women and men in Denmark is 81.9 and 78.0 years,
Sex Med 2016;4:e60ee68
respectively. Previous studies of mortality in transsexual in-
dividuals in countries comparable to Denmark6,10 have found an
increased risk of death in transsexual individuals. The present
study had a lack of statistical power, and further long-term
studies are needed to draw firm conclusions about trans-
sexualism and increased risk of death.

Two individuals in the study group committed suicide 19 and
26 years after SRS, respectively. A Swedish study of SRS in-
dividuals (N ¼ 324) found significantly increased mortality from
suicide and significantly higher risk for suicide attempts compared
with the general Swedish population.6 ADutch study (N¼ 1,109)
of SRS and non-SRS individuals found a high incidence of
attempted suicide and completed suicide in the study cohort
comparedwith the generalDutch population.31 An Italian study of
163 SRS MtF individuals found that four had attempted suicide
before SRS and one had attempted suicide 12 to 18 months after
SRS.65 A Danish study reported death from suicide in 3 of 29 SRS
MtF individuals (follow-up ¼ 6 years).32 Many explanations can
be considered for suicide and attempted suicide. One might be
regret for undergoing SRS,32 but in the present study suicide
occurred more than 19 years after SRS and therefore does not seem
to be an immediate consequence of SRS. Because reasons for sui-
cide attempts and manifest suicide often are multifactorial and
because of the low incidence in the present study, further research
is needed to contextualize these results further.
Limitations
The strength of this study is the unique cohort studied. Thus,

on a national basis and over a 30-year period, 98% of all SRS
individuals were included. This provides a unique opportunity to
assess differences between MtF and FtM individuals on variables
for somatic morbidity and mortality. The cohort included only
individuals who received permission to undergo SRS during a
period with strict criteria for obtaining permission to undergo
SRS. Accordingly, the group is highly selected and might not
reflect transsexuals per se in Denmark. Although we had a very
large cohort for this type of study, some of our statistics had small
cell sizes, limited numbers, and thus low statistical power,
increasing the chances for type II errors. Because most somatic
care in Denmark is provided by general practitioners, an un-
derestimation of the prevalence of somatic morbidity in the study
is plausible. Thus, somatic morbidity as presented in this study
might be substantially higher.
CONCLUSION

Using a sample comprised of 98% of all individuals who
underwent SRS in Denmark from 1978 through 2010, this
study found somatic morbidity in 19.1% of the study group
before and 23.2% after SRS. Mortality rates were 9.6%, with an
average age at death of 53.5 years. No significant differences in
somatic morbidity or mortality were found between MtF and
FtM individuals. No firm conclusions can be drawn from the
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present study, because the present study design does not allow
for determination of causal relations between HT or SRS and
somatic morbidity or mortality. One can speculate as to whether
the increased risk of psychiatric problems and lifestyle issues in
sexual minority groups influenced the risk of mortality and CVD
in the present study. The findings underline the importance of
supporting individuals with transsexualism to contact and be
treated in the public health care system and to pay more atten-
tion to lifestyle issues in general.
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