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A Gender-Specific Association between
the Serotonin Transporter Gene

and Suicide Attempts

Enrique Baca-Garcia, M.D., Concepcion Vaquero, M. Sc., Carmen Diaz-Sastre, M.D.,
Jeronimo Saiz-Ruiz, M.D., José Ferndndez-Piqueras, Ph.D., Jose de Leon, M.D.

This pilot study tested the gender-specificity of the
association between suicide attempts and a polymorphism in
the promoter area of the serotonin transporter with two allelic
variants, a long (1) variant and a short (s) variant. In a
Spanish general hospital, 180 suicide attempters (121 women
and 59 men) and 212 control blood donors (93 women and
119 men) were recruited. Subjects were classified as S
individuals (s/s or s/l) with low expression of the serotonin
transporter, and L individuals (I/1) with high expression.
S individuals were significantly overrepresented (or L,

underrepresented) in female attempters when compared with
female controls and male attempters. Lethality appeared to
have a significant influence on the effects of the genotype in
suicide since S females were overrepresented among non-
lethal female attempters. Further studies are needed to
replicate that the serotonin genotype polymorphism may
influence suicide attempts only in females.
[Neuropsychopharmacology 26:692—695, 2002]
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Suicide attempts, in more than 90% of the cases, are as-
sociated with mental disorders. Vulnerability to suicide
is probably best understood in the context of Mann’s
model of stress-diathesis (Mann et al. 1999). Low brain
serotonergic function appears to be undeniably related
to suicidal behavior across different psychiatric diag-
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noses and within specific psychiatric diagnoses (Mann
et al. 1999).

Growing evidence indicates that genetic factors con-
tribute to suicide risk. Moreover, familial and adoption
studies suggest that it appears to be transmitted as a
trait independent of Axis I and II disorders. A recent
study suggested that genetic factors account for 45% of
the variance in suicidal behavior, and more importantly
can be detected after correcting for psychiatric diagno-
sis, traumatic events, personality traits, and religious af-
filiations (Statham et al. 1998).

The serotonin transporter (5-HTT) gene is one of the
major genes known to influence serotonergic transmis-
sion. It was mapped to the chromosome 17q11.1-q12. In
the promoter area, there are two allelic variants, a long
(D) variant and a short (s) variant. In vitro studies show
that the “1” allele has two to three times higher basal
transcriptional activity. The “s” allele acts in a nearly
dominant way. Therefore, the subjects are classified as
S individuals (s/s or s/1) or L individuals (1/1) (Lesch
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and Hiels 2000). S individuals appear to have lower se-
rotonergic activity as measured in platelets, a postmor-
tem brain study, a brain imaging study and a cere-
brospinal fluid study.

Many studies relating 5-HTT genotype in the pro-
moter area and psychiatric illnesses had been negative; a
few were positive but have not been replicated. There are
seven published studies relating the 5-HTT genotype
with suicide in specific diagnostic groups. Three studies:
one on completed suicide (Mann et al. 2000), one on at-
tempted suicide (Geijer et al. 2000), and one on subjects
believed to have high risk (Russ et al. 2000) did not show
any association. One very small study on completed sui-
cide in depression showed an increase of L subjects (Du
et al. 1999). Three studies showed an increase of S sub-
jects in attempters: one study in completed suicides
(Bondy et al. 2000); one study on violent suicide attempts
in depressive patients (Bellivier et al. 2000), and another
on more lethal attempters in alcoholic patients (Gorwood
et al. 2000). No gender differences were explored in any
of these studies.

This is a pilot study of the possible association be-
tween suicide attempts and the 5-HTT polymorphism
in the promoter area. Compared with published stud-
ies, this study has two strengths: Patients were re-
cruited from a catchment area of a general hospital and
assessed just after the attempt. This study is our third
study focused in the specific factors associated to sui-
cide attempts in females (Baca-Garcia et al. 2000). The
planned focus on gender-specific genes associated with
female suicide is justified by the possible dimorphic na-
ture of the serotonergic system and by the greater num-
ber of suicide attempts in females.

METHODS
Subjects

Between February 1999 and January 2000, 180 attempt-
ers (121 women and 59 men) were recruited. The Hos-
pital Ramon y Cajal triages all emergencies in a catch-
ment area of 500,000 persons in Madrid (Spain); all
are Caucasians. This general hospital of the National
Health Service provides free medical coverage to the
population. Following the definition recommended by
NIH, suicide attempts included those attempts with
some evidence that the person intended to kill himself/
herself (O’Carroll et al. 1996). Suicide attempters were
assessed during the first 24 h after the attempt. The bat-
tery included the Suicide Intent Scale, the Mini Interna-
tional Neuropsychiatric Interview (a brief structured in-
terview for the major Axis I psychiatric disorders in
DSM-1V), the International Personality Disorders Ex-
amination, the Barrat Impulsivity Scale, and the Lethal-
ity Rating Scale (Beck et al. 1974). The lethality scores
range between 0 (no consequences) and 8 (death). A
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score >2 suggests a lethal attempt and indicates the
need for major medical interventions. Attempts were
classified as lethal (19%) and non-lethal (81%). The con-
trols included 212 blood donors (93 women and 119
men) from the same hospital, without personal or fa-
milial history of suicide attempts or psychiatric disor-
ders. After complete description of the study to the sub-
jects, written informed consent was obtained.

Genotype Determinations

DNA was extracted from a 10 ml blood sample accord-
ing to standard methods. Patients and controls were
screened by the molecular analysis of a particular inser-
tion/deletion polymorphism in the promoter region of
the 5-HTT gene. Target DNA was amplified using the
primers and conditions previously described (Heils et
al. 1996). Amplified products were resolved in agarose
gels and detected by ethidium bromide staining.

RESULTS

The respective prevalence of L and S subjects among
controls (32% and 68%) was very similar to the pub-
lished figures among U.S. and European Caucasians
(29-34% and 71-66%). The genotype frequencies were
distributed according to Hardy-Weinberg equilibrium
both in controls (x? = 0.21, df = 1, p = .65) and patients
(x*=0.11;df = 1,p = .74).

There was a significant increase of S females in at-
tempters when compared with female controls (odds ra-
tio, OR = 2.0; confidence intervals, CI = 1.1-3.6; p = .02
see in Table 1). The Armitage test for linear trends was
significant (x> = 4.1; df = 1, p = .04). This trend needs to
be verified in larger samples. When comparing 1/1vs.1/s
(OR = 2.0; CI = 0.97-39) or 1/1 vs. s/s (OR = 2.1, CI =
0.93-5.0) the increases in suicide attempts were almost
significant, but there was no significant difference when
comparing s/l vs.s/s (OR = 1.1; CI = 0.52-2.3).

The male suicide attempters did not show an in-
crease in the S genotype. There was an almost signifi-
cant increase of S (or decrease of L) in female attempt-
ers versus male attempters (OR = 1.9, CI = 0.90-3.7;
p = .07 see in Table 1).

Neither the presence of Axis I or II diagnoses, major
depression (the most frequent Axis I diagnosis in fe-
males), impulsivity during the attempt, nor impulsivity
personality traits as measured by the Barrat Scale had
significant influence on the effects of the 5-HTT geno-
type in suicide. However, lethality appeared to signifi-
cantly influence the effects of the 5-HTT genotype in
suicide. There were 33% of lethal attempts among L at-
tempters and 18% among S attempters (OR = 2.2, CI =
0.90-5.4, Fisher’s exact test, p = .086). Either S individu-
als were overrepresented in non-lethal female attempt-
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Table 1. L versus S Genotype: Comparison of Frequency Distributions in Suicide Attempters and Controls Using Chi-

square Tests

S L
s/s s/l 1 Attempters vs. controls Males vs. females

Male controls 71% (84/119) 29% (35/119) Male: x>=0.37;df =1,p = .54  Controls: x>*= 0.88;df = 1,p = .35

19% (23/119) 52% (61/119)
Male suicide 66% (39/59) 34% (20/59) Attempters: x2=3,21;df =1,p = .07

attempters  15% (9/59)  51% (30/59)

Female controls 65% (60/93) 35% (33/93) Female: x>=5.15;df =1,p = .02

21% (19/93) 44% (41/93)
Female suicide 79% (95/121) 21% (26/121)

attempters  27% (32/121) 52% (63/121)

ers (89%) as compared with female controls (65%)
(OR = 3.7, CI 1.7-9.1, Fisher’s exact test, p = .001), or L
females were underrepresented.

DISCUSSION

These results suggest a gender-specific association be-
tween 5-HTT genotype in the promoter area and sui-
cide attempts. These results in female attempters were
obtained in 2 X 2 cell analysis so they can be inter-
preted in two ways: (1) Women attempters with low
expression of 5-HTT (S females) may be more vulnera-
ble to suicide than those with high expression of 5-HTT
(L females); (2) Women attempters with high expression
of 5-HTT (L females) may be more protected from sui-
cidal behavior than those with low expression of 5-HTT
(S females). If there is a dose effect of s (s/1 intermedi-
ate between s/s and 1/1), it may help determine if s is
detrimental or 1 is protective (Table 1). Unfortunately
our data did not clearly suggest a dose effect of s, and
the published physiological data suggests that s is dom-
inant and s/I subjects probably have similar expression
of 5-HTT as s/s subjects. The data of lethality would
suggest that S females may be more prone to attempts,
but appear to be more prone only to non-lethal at-
tempts.

Although our results were significant, the number of
female attempters with L genotype was relatively small
(26 of 121). It is possible that our findings may be ex-
plained by population stratification. Further studies in
larger and different populations are needed to confirm
the implication of the 5-HTT gene in susceptibility to fe-
male suicidal attempts.
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