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Introduction

In the past, sex and gender have been misinterpreted as syno-
nyms. However, the terms represent different concepts; sex is 
associated with anatomical and biological factors (sex chro-
mosomes, gonads, sex hormones, and non-ambiguous inter-
nal and external genitalia), whereas gender is the inner sense 
one has of being male, female, a combination of both, or hav-
ing no gender.1 The terms “transgender” and “gender-diverse 
persons” are umbrella terms that refer to people in which sex 
and gender are not congruent; that is, people who do not iden-
tify with their assigned-at-birth sex. This is opposed to cis-
gender persons, who are individuals whose gender identity 
aligns with their assigned-at-birth sex.2 According to the 

World Health Organization (WHO), around 0.3% to 0.5% of 
the global population is transgender.3

Some transgender individuals can experience gender 
dysphoria (GD), which is defined in the fifth edition of the 
Diagnostic and Statistical Manual of Mental Disorders1 (DSM-5),  
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Abstract

Aims: Being transgender has been linked to poor mental health indicators, especially those related to suicide. We aimed to 
review the impact of gender-affirming surgeries (GAS) on suicidal behavior in the transgender population. 

Method: An advanced search was conducted on PubMed until February 28, 2022, and a total of 11 studies were considered 
eligible. Data were extracted on the size of sample population, control group, type of procedure, means of assessment, 
duration of time between surgery and assessment, and suicide-related outcomes. The considered outcomes were suicidal 
ideation, suicide attempts, and death by suicide. 

Results: Five studies compared the same patients pre- and post-GAS, while six studies compared patients who underwent 
GAS with a group who did not. Overall, suicide-related outcomes were found to be less frequent in patients after GAS when 
compared to those same patients’ pre-GAS indicators. The two studies that used either the general population or matched 
age and sex controls found a much higher prevalence of suicide-related outcomes, specifically suicide attempts and death by 
suicide, in post-GAS patients than in control groups. However, the studies that compared the treatment groups with either 
patients  in an earlier phase of the transition or those who desired but had not yet undergone surgery showed lower post-
GAS suicide-related outcomes, including suicidal ideation and suicide attempts. 

Conclusions: Suicidal ideation was generally found to decrease post-GAS; results regarding suicide attempts were 
inconsistent, and there was insufficient data to draw any conclusion about the effects of GAS on death by suicide.
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while masculinizing procedures may comprise facial surgery, 
mastectomy, metoidioplasty, phalloplasty, and salpingo-oo-
phorectomy.12,15 One systematic review by Wernick et al.12 
showed that GAS improved the quality of life, body image 
satisfaction, and overall psychiatric functioning of trans-
gender individuals. However, despite the relevance of 
suicide-related questions in this population, there is little 
evidence on the effect of GAS on outcomes related to suicide. 
Therefore, it remains unclear whether GAS has a significant 
impact on suicidal ideation, suicide attempts, and suicide 
deaths in this population.

In this review, we aim to analyze cohort studies and case 
reports, ideally with longer-than-average follow-ups, whose 
main outcomes are related to issues of suicide in transgender 
people who have undergone surgical intervention when 
compared to their own pre-GAS indicators or to control groups 
who have not undergone GAS (general population, matched 
age and sex controls, transgender individuals who did not seek 
medical affirmation). The aim is to determine whether those 
who have undergone GAS are associated with less suicidal 
behavior than the control groups.

Methods

Study searches were conducted, by two independent 
researchers, in PubMed and Web of Science; all studies 
published until February 2022 were included.

A combination of the following keywords was used in 
both PubMed and Web of Science: sex reassignment surgery, 
operation, surgery, suicide, suicide attempted, suicidal idea-
tion, psychiatric morbidity, GD, transgender persons, trans-
sexualism, and gender identity disorder. 

Despite not overlapping, other terms, such as “transsexu-
alism”, were accepted as a substitute for transgender persons 
and GD, considering the recent terminology changes on both 
the DSM-5 and ICD-11.

The terms relating to the review question were searched 
on Mesh database and respective Mesh terms were identi-
fied and subsequently searched on PubMed. In order not to 
exclude studies published before the mesh terms were intro-
duced and studies that had not been reviewed yet, other 
related terms were added to the search. The search method is 
exemplified in Tables 1 and 2. 

Study Selection

The first author screened articles primarily by title and abstract, 
regarding subject relevance and, posteriorly, accessed the 
remainders, considering inclusion and exclusion criteria. The 
inclusion criteria were as follow: studies in which one group of 
patients was submitted to GAS; suicide-related outcomes were 
evaluated; the population was over 16 years old, and the study 
was published in English, Portuguese, Spanish, or Italian. Studies 

published in 2013, as a clinically significant distress or 
impairment related to a strong desire to be of another gender 
and which may include a desire to change one’s primary and/ 
or secondary sex characteristics. Though GD is exclusively a 
health issue for transgender people, not all transgender or 
gender-diverse people experience dysphoria, and simply 
being transgender is no longer regarded as a mental disorder.1 
Given that this is a recent development, the terms transgender 
and GD often overlap in the literature, which can contribute 
to the medicalization of transgender identities and enhance 
the stigma around this population.4 Another term for GD is 
gender incongruence (GI), which replaced “transsexualism” 
in The International Classification of Disease, Eleventh 
Revision5 (ICD-11), published in 2019, and was relocated 
from the Mental Health Disorders chapter to an entirely new 
chapter, Conditions Relating to Sexual Health. This altera-
tion in terminology aims to define being transgender as a non- 
pathological condition and to ensure transgender people’s 
access to gender-affirming health care and adequate health 
insurance coverage for such services.6

Despite the above remarks, it should be noted that 
mental health outcomes, particularly those related to suicide, 
are not exclusive to patients with a GD diagnosis. Trans 
people overall are at a greater risk for suicide, and there 
have been reports of a higher prevalence of suicidal thoughts 
and attempts among this population.7,8 There are numerous 
other factors to these statistics other than GD, including 
institutional prejudice, stigma, discrimination, interpersonal 
macro- and micro-aggressions, a lack of family support, and  
difficulty accessing medical care.9,10 Protecting factors 
include the support of families and significant others, reduced 
transphobia, and access to hormonal therapy.11,12

It has become clear that there is a need for interven-
tions that improve the mental health of this population. 
Gender affirmation serves the purpose of supporting and vali-
dating everyone’s gender identity and reducing the distress 
they experience. It can include any one or a combination 
of social (choice of name and pronouns, use of preferred 
clothes, and hair removal), psychological (acceptance of 
oneself and management of internalized transphobia), legal  
(name and gender marker change on documents), and medical 
(hormonal treatment or surgery) interventions.13,14 When 
seeking medical care, trans individuals should be handled 
by a multidisciplinary team and receive individually tailored 
care that considers each patient’s specific needs.15 

Hormonal therapy consists of pubertal suppression for 
adolescents and gender-affirming hormones, which can be 
feminizing (estrogen) or masculinizing (testosterone), for older 
adolescents and adults.14 Pubertal suppression and hormone 
supplement interventions have been demonstrated to decrease 
GD symptoms and have generally been linked to posi-
tive outcomes regarding mental health,16 especially suicidal 
behavior.17,18 

As for GAS, feminizing procedures include alterations 
in facial features, voice surgery, orchiectomy, and vaginoplasty, 
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meeting any of the following criteria were excluded from this 
review: the study was an editorial, a letter to the editor, a case-
report containing a singular case, a systematic or narrative review 
or a meta-analysis; there was no group of patients undergoing 
GAS; there was no control group; suicide, suicide attempt, or 
suicidal ideation were not evaluated as outcomes; or there was 
insufficient data regarding the outcomes. The study selection 
was then reviewed by the second author. 

Data Extraction

First, citations were imported into Mendeley. Then, the first 
author extracted data on the studies’ sample population, 
control group used, type of surgical procedures performed, 
study design, methodology, and suicide-related outcomes. 
Studies were then divided into two categories based on 
control groups, and data was compiled in two tables. 

Results

Searches identified 77 using PubMed articles and 75 using 
Web of Science articles, containing all three topics 
(transgender persons, GAS, and suicide). Using PubMed, 
studies were screened through title and abstract, leaving  
18 studies that were read integrally, of which 11 met the 
inclusion criteria. Using the Web of Science, eight studies 
were read integrally, six of which were also found on PubMed, 
and two that met the inclusion and exclusion criteria. The 
study selection process is described in the PRISMA Guidelines 
flowchart in Figure 1.

A total of 31,943 individuals were included in this 
review. Although some studies acknowledged the difference 
between being transgender and having a GD diagnosis, their 
data collection did not factor this aspect except for the study 
by Zaliznyak et al.19 

Of note, four studies were longitudinal, and the methods of 
assessment of outcomes differed in all studies. Reported time 
passed between the surgery and the post-surgery assessment 
varied between one month in the study by Heylens et al.,20 the 
average of 11.4 years in the study by Dhejne et al.,21 40 years in 
Park et al.,22 and between 1 and 4 years in Özata Yildzhan et al.23 

Out of the 13 studies, seven specified the type of proce-
dure each participant underwent and two by Wilson et al.24 
and Tucker et al.25 correlated the specific procedures with the 
outcomes relating to suicide. 

Surgical outcomes such as satisfaction with appear-
ance, pain during intercourse, the potential for orgasm, and 
procedure-specific complications were assessed by Stein  
et al.,26 Imbimbo et al.,27 and McNichols et al.,28 although 
only Stein et al.26 found a correlation between these outcomes 
and suicide-related outcomes.

Most studies evaluated external stressors, such as lack of 
family and friend support and experiencing transphobia, but 
most did not clarify whether they were present or absent in 
the patients who had poor suicide-related outcomes. 

The authors decided to divide the studies into two groups 
and analyze them separately, considering that there were two 
main approaches: five studies focused on the same group of 
patients pre- and post-operatively, and six studies assessed a 
group of patients who underwent GAS and compared their 
outcomes to a group that did not. The specifics of each study 
are shown in Tables 3 and 4, respectively.

Table 1. Advanced Search Method on PubMed.

#1 “Reconstructive Surgical Procedures”[Mesh] OR “Surgery, Plastic”[Mesh] OR “Sex Reassignment Surgery”[Mesh] OR 
“Transsexualism/Surgery”[Mesh] OR “Surger*” OR “Operation*”

#2 “Suicide”[Mesh] OR “Suicidal Ideation”[Mesh] OR “Suicide, Attempted”[Mesh] OR “Suicide, Completed”[Mesh] OR “Suicid*” 
OR “Psychiatric Morbidity”

#3 “GD”[Mesh] OR “Transgender Persons”[Mesh] OR “Transsexualism”[Mesh] OR “Gender identity disorder” OR “Transsexual*” 
OR “Transgender*”

#4 #1 AND #2 AND #3

Note: GD, Gender dysphoria.

Table 2.  Advanced Search Method on Web of Science. 

#1 ((((ALL=(“Reconstructive Surgical Procedures”)) OR ALL=(“Surgery, Plastic”)) OR ALL=(“Sex Reassignment 
Surgery”)) OR ALL=(“Transsexualism/Surgery”)) OR ALL=(“Surger*”) 

#2 (((((ALL=(“Suicide”)) OR ALL=(“Suicidal Ideation”)) OR ALL=(“Suicide, Attempted”)) OR ALL=(“Suicide, Completed”)) OR 
ALL=(“Suicid*”)) OR ALL=(“Psychiatric Morbidity”) 

#3 (((((ALL=(“GD”)) OR ALL=(“Transgender Persons”)) OR ALL=(“Transsexualism”)) OR ALL=(“Gender identity disorder”)) OR 
ALL=(“Transsexual*”)) OR ALL=(“Transgender*”)

#4 #1 AND #2 AND #3

Note: GD: Gender dysphoria.
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Figure 1.  PRISMA Guidelines Flowchart.

Studies in which the Same Patients were 
Evaluated Pre- and Post-Operatively

The sample population ranged from 10 to 246 transgender persons 
per study, with a total of 584 subjects. The study by Zaliznyak  
et al.19 included exclusively patients with a GD diagnosis. 

Suicidal ideation was assessed in four studies and found 
to be decreased post-GAS in two studies. Stein et al.26 showed 
a decrease from 32% pre-GAS to 9% post-GAS and described 
the presence of positive external factors, such as a supportive 
partner, as an adjuvant to surgery in producing the results. 
However, support from friends and family was not found 
to be correlated. The authors also reported that the patients 
who maintained suicidal thoughts belonged to the group of 
patients who suffered post-op complications. McNichols  
et al.28 found a decline from 27% pre-GAS to 14% post-GAS, 
reporting satisfaction with surgery-related outcomes as an 

important co-factor. In the study by Imbimbo et al.,27 suicidal 
ideation was assessed pre-operatively with half of the 
patients reporting its presence, but it was not assessed post- 
operatively. Heylens et al.20 reported the presence of suicidal 
thoughts in 16.7% of patients post-operatively but did not 
measure it pre-operatively.

Suicide attempts were assessed in four studies and found 
to have decreased in two: Imbimbo et al.27 showed a decrease 
from 7% pre-GAS to 2% post-GAS, which was credited to 
the successful surgical outcomes, and Zaliznyak et al.19 from 
30% pre-GAS to 0% post-GAS, although 12% maintained 
suicidal ideation. One study by Heylens et al.20 detected no 
statistically relevant decrease. McNichols et al.28 reported 
that 27% of patients had a history of suicide attempts prior to 
GAS but did not state the percentage of patients who reported 
suicide attempts post-operatively. 

Death by suicide was only considered the main outcome in 
Stein et al.26 case report, which registered zero suicide post-GAS. 



T
ab

le
 3

. 
St

ud
ie

s 
in

 W
hi

ch
 t

he
 S

am
e 

Pa
tie

nt
s 

w
er

e 
Ev

al
ua

te
d 

Pr
e-

 a
nd

 P
os

t-
O

pe
ra

tiv
el

y.
 

A
u

th
o

rs
, C

o
u

n
tr

y,
 

Y
ea

r
S

am
p

le
 P

o
p

u
la

ti
o

n
C

o
n

tr
o

l G
ro

u
p

G
A

S
T

yp
e 

o
f 

S
tu

d
y,

 F
o

llo
w

  
U

p
 D

u
ra

ti
o

n
M

et
h

o
d

s
S

u
ic

id
e-

re
la

te
d

 
O

u
tc

o
m

es

S
te

in
 e

t 
al

.26

U
S

A
, 1

99
0

N
 =

 1
0 

T
M

 
T

he
 s

am
e 

gr
ou

p 
of

  
pa

tie
nt

s,
 p

re
-o

pe
ra

tiv
el

y
G

en
ita

l
R

et
ro

sp
ec

tiv
e,

 in
te

rv
ie

w
  

5–
48

 m
on

th
s 

af
te

r 
G

A
S

O
ri

gi
na

l 
qu

es
tio

nn
ai

re
Su

ic
id

e 
an

d 
su

ic
id

al
 

id
ea

tio
n

Im
b

im
b

o
 e

t 
al

.27
  

It
al

y,
 2

00
9

N
 =

 1
39

 T
W

T
he

 s
am

e 
gr

ou
p 

of
  

pa
tie

nt
s,

 p
re

-o
pe

ra
tiv

el
y

G
en

ita
l

R
et

ro
sp

ec
tiv

e,
 in

te
rv

ie
w

  
12

–1
8 

m
on

th
s 

af
te

r 
G

A
S

O
ri

gi
na

l
38

-q
ue

st
io

ns
 

qu
es

tio
nn

ai
re

Su
ic

id
e 

at
te

m
pt

 a
nd

 
su

ic
id

al
 id

ea
tio

n

H
ey

le
n

s 
et

 a
l.20

B
el

gi
u

m
, 2

01
4

N
 =

 5
7,

 4
6 

T
W

 a
nd

  
11

 T
M

T
he

 s
am

e 
gr

ou
p 

of
  

pa
tie

nt
s,

 p
re

-o
pe

ra
tiv

el
y

G
en

ita
l

Lo
ng

itu
di

na
l, 

in
te

rv
ie

w
 1

–1
2 

m
on

th
s 

af
te

r 
G

A
S

Sy
m

pt
om

 
C

he
ck

lis
t-

90
  

(S
C

L-
90

)

Su
ic

id
e 

at
te

m
pt

 a
nd

 
su

ic
id

al
 id

ea
tio

n

M
cN

ic
h

o
ls

 e
t 

al
.28

U
S

A
, 2

02
0

N
 =

 2
46

 T
M

T
he

 s
am

e 
gr

ou
p 

of
  

pa
tie

nt
s,

 p
re

-o
pe

ra
tiv

el
y

94
%

 m
as

te
ct

om
y,

 
20

.5
%

 h
ys

te
re

ct
om

y,
 

1.
5%

 p
ha

llo
pl

as
ty

,
0.

5%
 s

cr
ot

op
la

st
y,

  
0.

5%
 p

ro
st

he
si

s 
in

se
rt

ed

R
et

ro
sp

ec
tiv

e,
 n

ot
  

sp
ec

ifi
ed

 h
ow

 lo
ng

 s
in

ce
  

G
A

S

O
ri

gi
na

l
22

-q
ue

st
io

n 
qu

es
tio

nn
ai

re

C
o-

ex
is

tin
g 

ps
yc

hi
at

ri
c 

m
or

bi
di

ty
 (

su
ic

id
al

 
id

ea
tio

n 
an

d 
at

te
m

pt
s)

Z
al

iz
n

ya
k 

et
 a

l.19

U
S

A
, 2

02
1

N
 =

 1
20

, 1
55

 T
W

 a
nd

  
55

 T
M

(A
ll 

w
ith

 G
D

 d
ia

gn
os

is
)

T
he

 s
am

e 
gr

ou
p 

of
  

pa
tie

nt
s,

 p
re

-o
pe

ra
tiv

el
y

G
en

ita
l

R
et

ro
sp

ec
tiv

e,
 n

ot
 s

pe
ci

fie
d 

 
ho

w
 lo

ng
 s

in
ce

 G
A

S
O

ri
gi

na
l 

qu
es

tio
nn

ai
re

Su
ic

id
e 

at
te

m
pt

P
ar

k 
et

 a
l.22

 
U

S
A

, 2
02

2
N

 =
 1

5,
 6

 T
W

 a
nd

 9
 T

M
  

(A
ll 

w
ith

 G
D

 d
ia

gn
os

is
) 

T
he

 s
am

e 
gr

ou
p 

of
  

pa
tie

nt
s,

 p
os

t-
op

er
at

iv
el

y 
af

te
r 

40
 y

ea
rs

T
op

, B
ot

to
m

,  
Fa

ci
al

, O
th

er
R

et
ro

sp
ec

tiv
e 

Lo
ng

itu
di

na
l, 

 
40

 y
ea

rs
Fo

llo
w

-U
p 

qu
es

tio
nn

ai
re

Su
ic

id
e 

at
te

m
pt

, 
Su

ic
id

al
 Id

ea
tio

n,
 

Se
xu

al
 A

bu
se

, P
hy

si
ca

l 
A

bu
se

N
o

te
: T

M
, T

ra
ns

ge
nd

er
-m

en
; T

W
, t

ra
ns

ge
nd

er
-w

om
en

.



T
ab

le
 4

. 
St

ud
ie

s 
in

 W
hi

ch
 P

at
ie

nt
s 

W
ho

 h
ad

 U
nd

er
go

ne
 G

A
S 

w
er

e 
C

om
pa

re
d 

to
 a

 C
on

tr
ol

 G
ro

up
 t

ha
t 

H
ad

 N
ot

. 

A
u

th
o

rs
, Y

ea
r

S
am

p
le

 P
o

p
u

la
ti

o
n

C
o

n
tr

o
l G

ro
u

p
G

A
S

T
yp

e 
o

f 
S

tu
d

y;
 

F
o

llo
w

 U
p

 
D

u
ra

ti
o

n
M

et
h

o
d

s
S

u
ic

id
e-

re
la

te
d

 
O

u
tc

o
m

es

D
h

ej
n

e 
et

 a
l.21

S
w

ed
en

, 2
01

1
N

 =
 3

24
, 1

91
 T

W
 a

nd
 1

33
 T

M
Sa

m
e 

ag
e 

an
d 

se
x 

(b
ir

th
 a

nd
  

re
as

si
gn

ed
) 

in
di

vi
du

al
s

N
ot

 s
pe

ci
fie

d
C

ro
ss

-s
ec

tio
na

l, 
 

11
.4

 y
ea

rs
 a

ve
ra

ge
 

po
st

-G
A

S

Sw
ed

is
h 

N
at

io
na

l 
R

eg
is

te
rs

Ps
yc

hi
at

ri
c 

m
or

bi
di

ty
 

(s
ui

ci
de

 a
nd

 r
is

k 
fo

r 
su

ic
id

e 
at

te
m

pt
s)

B
au

er
 e

t 
al

.30

C
an

ad
a,

 2
01

5
N

 =
 3

80
, 5

2.
6%

 fe
m

al
e 

to
 m

al
e 

sp
ec

tr
um

 a
nd

 4
7.

4%
 m

al
e 

to
  

fe
m

al
e 

sp
ec

tr
um

Pa
tie

nt
s 

w
ho

 d
es

ir
ed

 o
r 

w
er

e 
 

in
 t

he
 p

ro
ce

ss
 o

f t
ra

ns
iti

on
in

g
N

ot
 s

pe
ci

fie
d

R
et

ro
sp

ec
tiv

e,
  

no
t 

sp
ec

ifi
ed

 h
ow

 
lo

ng
 s

in
ce

 G
A

S

T
ra

ns
 P

U
LS

E 
re

sp
on

de
nt

-d
ri

ve
n 

sa
m

pl
in

g 
su

rv
ey

Pa
st

-y
ea

r 
su

ic
id

al
 

id
ea

tio
n 

an
d 

su
ic

id
e 

at
te

m
pt

s
W

ils
o

n
 e

t 
al

.24

U
S

A
, 2

01
5

N
 =

 3
14

 T
W

T
W

 n
ot

 s
ub

m
itt

ed
 t

o 
su

rg
er

y 
 

(o
n 

ho
rm

on
e 

th
er

ap
y 

or
 n

on
e)

Br
ea

st
 a

nd
 g

en
ita

l
C

ro
ss

-s
ec

tio
na

l, 
 

no
t 

sp
ec

ifi
ed

 h
ow

 
lo

ng
 s

in
ce

 G
A

S

Se
co

nd
ar

y 
an

al
ys

is
 

of
 a

 2
01

0 
H

IV
 

su
rv

ei
lla

nc
e 

st
ud

y 
us

in
g 

re
sp

on
de

nt
-

dr
iv

en
 s

am
pl

in
g

Su
ic

id
al

Id
ea

tio
n

Ö
za

ta
 e

t 
al

.23

T
u

rk
ey

, 2
01

8
N

 =
 5

0,
 2

0 
T

W
 a

nd
 3

0 
T

M
Pa

tie
nt

s 
w

ho
 d

es
ir

ed
 G

A
S 

bu
t 

 
ha

d 
no

t 
un

de
rg

on
e 

an
y 

 
pr

oc
ed

ur
e 

ye
t

N
ot

 s
pe

ci
fie

d
Lo

ng
itu

di
na

l, 
in

te
rv

ie
w

 1
-4

,  
1 

ye
ar

 a
ft

er

St
ru

ct
ur

ed
 C

lin
ic

al
 

In
te

rv
ie

w
 fo

r 
 

D
SM

-I
V

 T
R

 A
xi

s 
I 

D
is

or
de

rs
 (

SC
ID

-I
)

Su
ic

id
e 

at
te

m
pt

T
u

ck
er

 e
t 

al
.25

U
S

A
, 2

01
8

N
 =

 2
06

, 1
78

 T
W

 a
nd

 2
8 

T
M

Pa
tie

nt
s 

so
le

ly
 o

n 
ho

rm
on

e 
 

th
er

ap
y 

or
 h

or
m

on
e 

th
er

ap
y 

+
  

G
A

S

N
ot

 s
pe

ci
fie

d
C

ro
ss

-s
ec

tio
na

l, 
 

no
t 

sp
ec

ifi
ed

 h
ow

 
lo

ng
 s

in
ce

 G
A

S

Pa
tie

nt
 H

ea
lth

 
Q

ue
st

io
nn

ai
re

-9
 

(P
H

Q
- 

9)
, 

Su
ic

id
al

 B
eh

av
io

rs
 

Q
ue

st
io

nn
ai

re
 –

 
R

ev
is

ed
 (

SB
Q

-R
)

Su
ic

id
al

 id
ea

tio
n

B
rä

n
st

rö
m

  
et

 a
l.29

 U
S

A
,  

20
20

N
 =

 2
67

9,
 1

28
4 

T
W

 a
nd

  
13

95
 T

M
(A

ll 
w

ith
 “

tr
an

ss
ex

ua
lis

m
” 

or
 

“g
en

de
r 

id
en

tit
y 

di
so

rd
er

” 
di

ag
no

si
s)

G
en

er
al

 p
op

ul
at

io
n

Br
ea

st
 o

r 
 

de
rm

at
ol

og
ic

al
  

ch
es

t: 
78

8;
 G

en
ita

l: 
 

54
0;

 D
er

m
at

ol
og

ic
al

:  
31

5;
 L

ar
yn

ge
al

: 7
0

C
ro

ss
-s

ec
tio

na
l, 

 
no

t 
sp

ec
ifi

ed
 h

ow
 

lo
ng

 s
in

ce
 G

A
S

Sw
ed

is
h 

T
ot

al
 

Po
pu

la
tio

n 
R

eg
is

te
r 

+
 N

at
io

na
l P

at
ie

nt
 

R
eg

is
te

r 
an

d 
th

e 
Pr

es
cr

ib
ed

 D
ru

g 
R

eg
is

te
r

H
os

pi
ta

liz
at

io
n 

af
te

r 
a 

su
ic

id
e 

at
te

m
pt

A
lm

az
an

 e
t 

al
.31

U
S

A
, 2

02
1

N
 =

 2
7 

71
5,

 7
75

1 
(3

8.
8%

)
T

W
, 6

48
9 

(3
2.

5%
) 

T
M

 a
nd

 5
30

0
(2

6.
6%

) 
no

nb
in

ar
y

Pa
tie

nt
s 

w
ho

 d
es

ir
ed

 G
A

S 
bu

t 
 

ha
d 

no
t 

un
de

rg
on

e 
an

y 
 

pr
oc

ed
ur

e 
ye

t

Br
ea

st
G

en
ita

l
La

ry
ng

ea
l

Fa
ci

al

C
ro

ss
-s

ec
tio

na
l, 

 
at

 le
as

t 
2 

ye
ar

s 
 

af
te

r 
fir

st
 G

A
S

Se
co

nd
ar

y 
an

al
ys

is
 

of
 t

he
 2

01
5 

U
S 

T
ra

ns
ge

nd
er

  
Su

rv
ey

Pa
st

-y
ea

r 
su

ic
id

al
 

id
ea

tio
n 

or
 s

ui
ci

de
 

at
te

m
pt

N
o

te
: T

M
, T

ra
ns

ge
nd

er
-m

en
; T

W
, t

ra
ns

ge
nd

er
-w

om
en

.



140	 Journal of Psychosexual Health 5(3)

Overall, suicide-related outcomes were found to be less 
frequent in patients after GAS when compared to the same 
patients’ indicators before GAS.

Studies in Which Patients Who Underwent 
GAS were Compared to a Control Group 
that Did Not

The sample population ranged from 314 to 27,715 transgender 
persons per study for a total of 31,618 subjects. The study by 
Bränström and Pachankis29 included exclusively transgender 
people diagnosed with gender identity disorder or transsexualism, 
according to the ICD-10. 

Suicidal ideation was assessed in four studies. The study 
by Bauer et al.30 concluded that there was a progressive reduc-
tion in suicidal ideation from patients who were planning to 
transition to those who were in the process of transitioning to 
the ones who had completed transition. Wilson et al.24 showed 
that suicidal ideation rates were higher on transgender women 
that did not receive transition medical care (75.2%) and lower 
in transgender women on hormone therapy (51.3%) and who 
had breast surgery (51.5%). However, the study also showed 
that the suicidal ideation rates of women who had genital 
surgery were like those of the women who did not receive 
transition-related medical care (73.5%). The study by Tucker 
et al.25 showed lower frequencies of suicidal ideation in the 

Table 5.  Quality Assessment of the Included Studies.

Title Selection Comparability Outcome

Almazan et al.31

USA, 2021   
Bränström et al.29

USA, 2020   
Bauer et al.30

Canada, 2015   
Dhejne et al.21

Sweden, 2011   
Heylens et al.20

Belgium, 2014   
Imbimbo et al.27 
Italy, 2009   
McNichols et al.28

USA, 2020   
Özata et al.23 
Turkey, 2018   
Park, et al.22 
USA, 2022   
Stein et al.26

USA, 1990   
Tucker et al.25

USA, 2018   
Wilson et al.24

USA, 2015   
Zaliznyak et al.19

USA, 2021   

patients who had histories of both hormone intervention and 
surgery on both the chest and genitals in comparison with those 
who endorsed a history of no medical intervention, a history of 
hormone therapy but no surgical intervention, and those with a 
history of hormone therapy and surgery on either (but not both) 
the chest or genitals. Almazan and Keuroghlian31 concluded 
that suicidal ideation was lower in patients who had undergone 
surgery when compared to transgender people who desired to 
but had not yet been submitted to it.

Suicide attempts and a variation of this outcome (hospi-
talization for a suicide attempt) were assessed in four studies. 
The study by Dhejne et al.21 concluded that the risk for suicide 
attempts was higher in transgender persons post-surgery than 
for same age and sex (at birth and reassigned) controls (7.9 
vs 0.1/1000 person years). Bauer et al.30 found that, amongst 
the sub-group with suicidal ideation, being in the process 
of transitioning was significantly associated with increased 
risk of an attempt in comparison to those who were planning 
to transition but had not started the process. The study by 
Bränström and Pachankis29 accounted for a total of 22 hospi-
talizations for suicide attempts by transgender people in the 
year in which data was retrieved, concluding that the absolute 
number of attempts reduced in function of time since surgery. 
In this study, amongst those who received their last gender- 
affirming surgery more than 3 years before, no suicide attempts 
were registered; however, the absolute percentage was still 
statistically significant in relation to the general population 
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(0.8% vs 0.1%). Lastly, Almazan and Keuroghlian31 reported 
no statistically significant difference in suicide attempts 
between patients who had undergone surgery and those 
who had not but wished to. However, in a posterior assess-
ment, the patients who had undergone the surgeries they had 
previously desired had significantly lower odds of past-year 
suicide attempts. 

Death by suicide was assessed in one study by Dhejne  
et al.,21 which showed that death by suicide was much higher 
in sex-reassigned persons than for controls of the same birth 
sex and reassigned sex (2.7 vs 0.1/1000 person-years). 

The two studies that compared with either the general 
population29 or matched controls21 found a much higher preva-
lence of suicide-related outcomes in patients post-GAS than in 
the control group, specifically of suicide attempts and suicide 
deaths. However, the studies that compared patients either on 
an earlier phase of the transition24,25,30 or that desired surgery 
but had not yet undergone it31 showed lower occurrences of 
suicide-related outcomes post-GAS, specifically suicidal idea-
tion and suicide attempts. 

Quality Assessment

The quality of the studies that were selected to be included in 
this review was assessed using the Newcastle-Ottawa Quality 
Assessment Form for cohort and case control studies resulting 
in 11 cohort studies and two case controls.  

Discussion

Suicidal ideation was mostly found to decrease post-GAS, 
both when compared to the same patients pre-GAS and to a 
group that had not undergone GAS. Some studies found that 
there was no decline in the prevalence of suicide ideation 
post-GAS if the patient only underwent one surgery instead 
of multiple25 and if the procedure was genital surgery alone in 
transwomen.24 This is understandable, considering one 
surgery is rarely enough to alter an individual’s physical 
appearance and impact their social and public presentation, 
especially genital procedures performed alone. Despite 
showing improvement in suicidal ideation, Stein et al.26 
proposed an explanation for the patients who maintained 
suicidal thoughts, stating that they belonged to the group of 
patients who had suffered post-op complications. This finding 
highlights the importance of assessing and interpreting 
surgical outcomes.

The results on suicide attempts were contradictory. In the 
study by Zaliznyak et al.,19 in which the sample was solely 
constituted by patients with a GD diagnosis, there was a signif-
icant decrease in suicide attempts, with none being reported 
after GAS. This can support the benefits of GAS in this group 
of patients. One study by Bauer et al.30 reported interesting 
results, stating that amongst the sub-group with suicidal 

ideation, being in the process of transitioning was signifi-
cantly associated with increased risk of a suicide attempt in 
comparison to those who were planning to transition but had 
not started the process. Once more, this could be justified by 
the social distress associated with being in the early stages 
of physical modification, leading individuals to be socially 
recognized as transgender. Heylens et al.20 showed no relevant 
change in suicide attempts pre- and post-GAS; Dhejne et al.21 
and Bränström and Pachankis29 showed higher risk for suicide 
attempts in trans individuals post-GAS when compared to the 
general population and Almazan and Keuroghlian31 found no 
statistical difference in suicide attempts between patients who 
had undergone GAS and patients who did not but wished to. 
However, neither of these studies attempted to explain the 
results based on possible unsatisfactory surgical outcomes or 
the presence of external stressors, as they were not evaluated.

Some limitations must be considered in the interpretation 
of these results. In fact, conclusions on the impact of GAS on 
death by suicide were especially hard to draw considering that 
most studies were dependent on patients’ responses, under-
standably requiring a living patient. Therefore, an analytical 
method of data retrieval was necessary in the evaluation of 
this outcome. Only two studies by Stein et al.26 and Dhejne  
et al.21 evaluated this outcome and their results were 
conflicting, with the first showing reduction post-GAS and 
the latter showing a higher rate post-GAS when compared 
to matched controls. However, neither allows firm conclu-
sions since the first is a case report with a small sample size 
and the latter, while having a more robust study design, does 
not account for surgical outcomes or external stressors and 
compares with an inadequate control group, as it underesti-
mates the effect of GAS in its target population.

Overall, studies evaluating patients post-GAS have multiple 
measures of psychopathology and psychosociology, but there is 
a lack of studies evaluating suicide-related outcomes post-GAS, 
and fewer focusing specifically on this subject. 

One of the biggest difficulties in drawing conclusions 
is related to each of the studies’ designs. Most studies were 
either cross-sectional or retrospective, which do not allow 
for firm associations, and the one that was prospective had 
a short follow-up period. This can overestimate the effect of 
instant fulfillment when getting a desired surgical procedure 
and underestimate the actual long-term consequences in the 
lives of the patients. 

The sample sizes are also a weak point of the studies, 
especially those that compare the same patients pre- and 
post-operatively. The largest sample size in this format of 
study was composed of only 246 patients.

In some studies, the validity of the results was challenged 
by the inadequate choice of control groups. The ideal control 
group would be constituted of patients who desired GAS 
but had not been submitted to it or, alternatively, the study 
would be longitudinal and compare with the same patients’ 
data before GAS. When comparing with the general popula-
tion or matched controls, it is harder to eliminate confounding 
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factors that can contribute to the results other than GAS, such 
as specific community-related issues, which can explain the 
results of Dhejne et al.21 and Bränström and Pachankis.29 This 
is consistent with Meyer’s Minority Stress Model,32-34 which 
proposes that the disparity in health indicators among minor-
ities is mostly explained by external stressors rather than 
by internal stressors related to the aspect that makes them a 
minority per se. It would be beneficial to understand which 
other variables known to influence these outcomes were 
present in each patient, for instance, whether the patient had 
family and significant others’ support or had been the victim 
of interpersonal aggressions. 

Another obstacle is the methodological variability 
between studies in terms of the specific surgical procedures, 
methods of assessment, and timing between surgery and 
assessment of outcomes. Most studies generalized GAS as 
one single intervention, but, as suggested by Wilson et al.24 
and Tucker et al.,25 different types of surgical procedures 
generate different outcomes, which highlights the relevance 
of this analysis. This could also mean a possible disparity in 
outcomes for transmen and transwomen, an outcome that was 
not thorough evaluated. In relation to the means of assess-
ment, all studies used different, and often not validated, ques-
tionnaires when evaluating the patients, which decreases the 
studies’ external validity. In addition, the timing of assess-
ment was inconsistent from one study to another, which can 
also influence results since, as demonstrated by Bränström 
and Pachankis,29 the frequency of these outcomes varies with 
time. Comparing data extracted around the same period in 
the patients’ transition and on multiple occasions over a long 
follow-up period would be relevant to this analysis.

Additionally, it would also be important to determine 
the exact level of care each individual has been subjected 
to. As discussed, gender affirmation is multidimensional and 
can involve a combination of multiple strategies; therefore, 
it becomes difficult to isolate the effect of GAS from other 
interventions, more specifically from the effect of hormone 
therapy, if the level of care is not disclosed beforehand. For 
instance, in the study by Wilson et al.,24 it is stated that most 
women who had surgery were also on hormone therapy and 
the results for the women who were only on hormone therapy 
were not shown, making it harder to understand the effect 
of GAS alone. Similarly, in the study by Bauer et al.,30 the 
terms “planning to transition,” “being in the process”, and 
“completing” are not clarified for the exact medical care the 
patient has received. For this reason, it is complicated to draw 
conclusions about the real effect of GAS on these patients. 

Finally, the patients’ dissatisfaction with the technical 
quality of the surgical procedures was a frequently over-
looked variable that could justify poor suicide-related results, 
as stated by Stein et al..26 Surgery-related outcomes such 
as the individuals disliking their new appearance, feeling 
pain during intercourse, or losing the ability to have sexual 
pleasure can damage the patients’ quality of life to the 

point of self-harm. Not assessing the surgical outcomes can 
cause the authors to mistakenly attribute the suicide-related 
outcomes to dysphoria alone and underestimate GAS’ poten-
tial to improve these indicators. 

Conclusion

A wide scope of results was found on the prevalence of 
suicide-related outcomes once transgender persons got access 
to desired surgical affirming procedures. The most unanimous 
finding was the decrease in suicidal ideation post-GAS, with 
some studies adding the relevance of undergoing more than 
one surgery and highlighting the impact of breast surgery 
over other procedures. Results on the prevalence of suicide 
attempts were less promising, with some studies showing a 
decrease post-GAS and others showing no relevant variation 
or a higher prevalence than the general population. The 
inconsistency of results could be explained by the studies’ 
small sample sizes, variety in methodology, poor choice of 
control groups, lack of evaluation of external stressors and 
dismissal of surgery-related outcomes. Such variability 
makes it difficult to draw conclusions and predict the success 
of surgical interventions. Conclusions on GAS’ influence on 
suicide deaths cannot be drawn due to the low quantity and 
quality of evidence.

In the future, longitudinal studies should be conducted, 
ideally with larger sample sizes, longer follow-ups, special-
ized assessments, the evaluation of external stressors, disclosure 
and discussion of surgical procedures and surgery-related 
outcomes. As well as with adequate control groups, such as 
groups constituted of patients who desire GAS but have not 
been submitted to it.

It should be noted that this review focused solely on 
suicide-related outcomes, considering most psychological 
outcomes have already been shown to be improved by GAS. 
When deciding whether to submit a patient to surgery, not 
only the suicidality aspects should be considered, but each 
patient’s characteristics and the prospect of an enhancement 
in the quality of life. 
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