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ABSTRACT

Background. To investigate the available data regarding possible associations between phases of
the menstrual cycle and suicidal behaviour.

Method. A systematic search of major relevant databases was performed using appropriate search
terms.

Results. Forty-four relevant studies were identified in total, 13 pertaining to suicide, two pertaining
to both attempted and completed suicide, 23 to suicide attempts, three to suicide attempts in those
suffering from the premenstrual syndrome (PMS), three to suicidal ideation and two to repetitive
self-harming behaviours. A variety of methodologies were used in these studies and there were
notable differences in the conclusions reached. Studies with better methodology suggest that a
positive relationship exists between aspects of the menstrual cycle and non-fatal suicidal behaviour.
Such behaviour appears to be more common in those phases of the menstrual cycle when oestrogen
levels are lowest (the late luteal and follicular phases), and in those suffering from PMS.

Conclusions. There appears to be an association between the menstrual cycle and non-fatal suicidal
behaviours. Interaction between oestrogen and the serotonergic system may provide a possible
mechanism.

INTRODUCTION

Suicide accounts for 7.1% of deaths world-wide
in females aged 15–44 years, being second only
to tuberculosis as a single leading cause of death
in this group (WHO, 1999). However, far fewer
women commit suicide than men, although they
are two to three times more likely to attempt
suicide. Early references to suicidal tendencies
and menstrual function are found in
Hippocrates (‘On the diseases of maidens’,
see Craik, 1998, pp. 1–11), who described the
wandering womb as the major cause of female
madness and misery. Esquirol, the nineteenth-
century French psychiatrist, described sup-
pression of the menses as a cause of insanity

‘terminated by re-establishment of themenstrual
flux’ (Esquirol, 1885). Freud (1978 [1883–1895])
focused intensively on this issue. The effect of
menstruation on suicide was first put forward in
1864, when suicide resulting from catamenial
insanity was reported in Boston (Storer, 1864).

The menstrual cycle has continued to be
considered by some to be relevant to suicidal
behaviour because of associations with dis-
turbances in mood. The initiation of the
menarche coincides with the beginning of
gender-based differences in the rates of mood
disorder (Kessler et al. 1993) and the cyclical
fluctuations in ovarian steroids are thought to
bear some relationship to the vulnerability of
women to depression (Nolen-Hoeksema, 1987).
The menarche is also the time when gender
differences in self-harming behaviour become
manifest, this behaviour being very much more
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prevalent in young adolescent girls than boys
(Hawton et al. 2003a).

We have conducted a systematic review of the
research literature on the menstrual cycle and
suicidal behaviours, and analysed the results in
order to assess the evidence for a possible causal
association, to determine the influence of meth-
odological differences on the findings, and to
investigate possible mechanisms for any re-
lationship.

METHOD

A literature search of Medline 1966–2005/06,
Biological Abstracts 1985–2005, Embase 1980–
2005/06 and PsychInfo 1872–2005/06 was con-
ducted using the following search terms:
(menstrual cycle or menstruation) and suicide;
(menstrual cycle or menstruation) and suicidal
ideation; (menstrual cycle or menstruation) and
suicidality ; (menstrual cycle or menstruation)
and attempted suicide ; (menstrual cycle or
menstruation) and parasuicide ; (menstrual cycle
or menstruation) and self-harm. References in
identified papers were followed up. Experts in
the field were also contacted. No language re-
strictions were applied to the search. Data were
extracted from studies by K.E.A.S. Meta-
analysis of data was not considered feasible be-
cause of the wide heterogeneity in the design of
the studies. Therefore, review of the findings is
largely descriptive.

RESULTS

In presenting the results we have grouped them
into those pertaining to suicide, attempted sui-
cide, self-harm and suicidal ideation. We have
also included a separate section on suicidal be-
haviour and the premenstrual syndrome (PMS).

Suicide

Thirteen papers concerning suicide and the
menstrual cycle were identified from the litera-
ture search (Table 1). Two further papers in-
vestigated both suicide and attempted suicide
(Peller, 1935; von Balazs, 1936).

Early studies reported that between 35% and
100% of women committing suicide were men-
struating [Heller, 1900; Ollendorf, 1905 (cited in
Wetzel et al. 1971) ; Pilcz, 1905 (cited in Wetzel
et al. 1971) ; Slavik, 1909; Sachwiz, 1927; Elo,

1931; Babin, 1933]. MacKinnon & MacKinnon
(1956) carried out autopsies on 23 women whose
deaths were given a coroner’s verdict of suicide.
They found suicides were more frequent during
the mid-luteal phase of the cycle. However, the
same distribution was found for women who
died from accidents and diseases. Ribeiro (1962)
studied the bodies of 22 Hindu women dis-
covered self-immolated in a mass grave and
found that 19 were menstruating, while two
others were pregnant.

Later studies provide more methodological
detail but came to negative conclusions.
Helweg-Larsen & Hestbech (1985) examined
endometrial tissue from 35 fertile women who
had died due to suicide or accident, and found
no correlation between manner of death and
endometrial phase. A much larger study was
carried out by Vanezis (1990). Of 257 consecu-
tive endometrial samples sent for coroner’s
autopsy, 86 were discarded (see below) and the
tissue from the remaining 171 women examined.
Of the 50 that died by suicide, 26 were in the
menstrual phase, 67 in the proliferative phase,
29 in the early secretory phase, and 49 in the
mid/late secretory phase. While somewhat fewer
women were in the mid/late secretory phase, the
difference was not significant.

Methodology is key to interpreting these
studies. Problems lie primarily in tissue storage
and examination. Endometrial tissue autolyses
rapidly after death so fresh specimens with rapid
fixation are essential. The endometrial phase
can be determined macroscopically and micro-
scopically. In macroscopic studies researchers
must consider whether the uterus was grossly
congested, as autolysing cells can easily be con-
fused with those from a menstruating uterus.
Congestion is common in many types of death,
especially hanging, due to the distribution of
hypostasis.

In the study by Helweg-Larsen & Hestbech
(1985) there was a variable period of 2 to 7 days
between time of death and autopsy. As a con-
sequence, 49% of their cases had to be excluded
because of tissue autolysis. Vanezis (1990), by
contrast, carried out all autopsies within 48
hours, reducing exclusions to 26%. Helweg-
Larsen & Hestbech also controlled for inter-
examiner variability, having two separate ex-
aminers for each sample. The two examiners
only agreed in 62% of cases.
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Comparison of the studies is difficult, es-
pecially as those reporting a relationship be-
tween suicide and menstrual cycle phase lacked
methodological information. In addition, most
studies had small sample sizes. Overall, it can be
concluded that an association between suicide
and the phase of the menstrual cycle has not
been proven.

Attempted suicide

Twenty-three studies investigating attempted
suicide and menstrual cycle phase were found
(Table 2). Fifteen of these reported a positive
association. Assimilating the findings is difficult
as authors divided the menstrual cycle in differ-
ent ways. Dalton (1959) examined the admission
records of two large mental hospitals and a
mental observation ward. She found that the
highest incidence of acute psychiatric crisis,
attempted suicides and depressive illness was
during the early menstrual phase, with a sub-
sidiary peak during the premenstrum. Trautman
(1961) also reported an increase during men-
struation. Tonks et al. (1968) reported a slightly
different profile. Attempted suicide was more

common during menstrual and luteal phases
than during the rest of the cycle, endorsing the
findings of Jannone (1962) and Zacco et al.
(1960) a few years earlier. Glass et al. (1971)
studied emergency psychiatric admissions and
found over that 75% who had made a suicide
attempt were premenstrual. These findings were
upheld by Parvathi Devi and Venkoba Rao
(1972), who found that 64% of women admitted
to hospital for attempted suicide were pre-
menstrual.

Baca-Garciaetal. (2003a, 2004) conducted two
prospective naturalistic studies of female patients
admitted to a general hospital in Madrid. In
both studies they found that the incidence of
suicide attempts was significantly higher in the
first week of the menstrual cycle. They found
that this association between suicidality and
menstrual phase held for both methodologies
they used (patient reporting and blood hormone
levels).

No association between menstrual cycle
phase and suicide attempts was reported in eight
studies. Buckle et al. (1965) included menstrual
cycle phase in their study of the characteristics

Table 1. Studies of suicide and menstrual cycle phase

Author Date Patient selection No. Sample Cycle phase Result

Heller 1900 Pathology Institute 70 50 N.R. 50% menstruating
Ollendorfa 1905 State Medical Research

Institute
79 48 N.R. 35% menstruating

Pilcza 1905 Pathology Institute 426 155 N.R. 15% menstruating
34% premenstrual

Slavik 1909 N.R. 474 474 N.R. 33% menstruating
Sachwiz 1927 Coroner’s cases 96 40 N.R. 47% menstruating
Elo 1931 Police cases 187 147 29% menstruating
Babin 1933 Equivocal cases autopsied 20 17 N.R. 29% menstruating
Bruchterb N.A. N.R. 86 86 N.R. 23% menstruating
Krugelsteinb N.A. N.R. 107 107 N.R. 100% menstruating
MacKinnon et al. 1959 Women given suicide verdict 23 23 Follicular, early/mid/late luteal Rate greatest in luteal phase
Ribeiro 1962 Hindu women in a mass grave 22 22 N.R. 19 of 22 were menstruating
Helweg-Larsen
& Hestbech

1985 Female deaths due to suicide
and accidents

57 35 Divided into four phases No correlation

Vanezis 1990 Consecutives suicide cases
investigated by the coroner

257 171 Menstrual (day 1–5), proliferative
(day 6–15), secretory (day
16–19), mid/late secretory
(day 20–28)

No relationship

Suicide and
attempted suicide
Peller 1935 Suicide/suicide attempters

admitted to medical wards
899 864 N.R. 11% menstruating

von Balazs 1936 Suicide/suicide attempters
admitted to medical wards

3110 3110 N.R. 23% menstruating, 41%
in luteal phase

N.R., Not recorded; N.A., not available.
a Cited in Wetzel et al. (1971).
b Cited in von Balazs (1936).
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Table 2. Studies of suicide attempts and menstrual cycle phase

Author Date Patient selection No Sample
Definition of
suicide attempt Method Type of cycle Cycle phases Result

Steiner 1926 Admission to medical
wards

39 39 100% poison N.R. N.R. 28% menstruating,
28% premenstrual

Dalton 1959 Psychiatric hospital
admission

36 36 N.R. N.R. Cycle duration
<28 days

Divided into seven
4-day phases

39% menstruating

Zacco et al. 1960 Hospital admissions 225 225 N.R. N.R. N.R. N.R. 3% menstruating,
54% luteal

Trautman 1961 Hispanics admitted for
suicide attempts at a
general hospital

50 47 N.R. Self-poisoning N.R. Menstruation,
premenstrual (3 days
before menstruation),
postmenstrual (3 days
after menstruation)

34% menstruating

Jannone 1962 Hospital admissions 22 20 N.R. Self-poisoning N.R. N.R. 5% menstruating,
70% luteal

Buckle et al. 1965 Emergency room 64 55 Overdosing or
inflicting
bodily harm

95% self-poisoning N.R. Menstrual phase (1–5
days) and ovulatory
phase (13–16 days)

No relationship

Janowsky et al. 1967 Hospital admissions 90 44 N.R. N.R. Regular cycles,
15–40 years

Menstrual phase (1–5
days), premenstrual
phase lasted 5 days

Similar distribution to
other admissions with
a premenstrual excess

Tonks et al. 1968 General hospital
admissions

95 95 Acts of deliberate
self-injury

N.R. Regular cycles,
15–40 years

Menstruation (1–5
days), premenstrual
(22–28 days),
ovulation (11–16 days)

22% menstruating,
36% luteal

Glass et al. 1971 Emergency room in a
psychiatric hospital

166 13 N.R. N.R. Active natural cycle for
3 months preceding

Menstruation
(1st week), midcycle
(2nd–3rd week),
premenstrual phase
(4th week)

77% premenstrual

Parvathi Devi &
Venkoba Rao

1972 Hospital admissions 115 72 N.R. N.R. Regularly menstruating Divided into three
phases

64% premenstrual

Holding & Minkoff 1973 Regional Poisoning
Centre

186 74 N.R. 93% self-poisoning,
3% self-injury,
4% both

Cycle duration 21–35
days, no contraceptive
pill

Divided into two 14-day
phases, Divided into
seven 4-day phases

No relationship

Birtchnell & Floyd 1974 All those entering A&E
regardless of whether
they were retained

107 76 N.R. Self-poisoning
and self-injury

Regular cycle, no
contraceptive use

N.R. No relationship

Pallis & Holding 1976 Emergency dept of two
DGHS

255 114 Self-poisoning/
self-injury

93% self-poisoning Regular cycle 21–35
days, no OC use

1–4, 25–28, 1–7, 21–28,
1–14, 15–28, 1–7, 8–21,
22–28, 1–14, 15–28,
17–23 days

No relationship

Luggin et al. 1984 Admissions at a county
hospital

358 121 N.R. N.R. Duration 21–25 days,
no OC use, age
25–45 years

Four equal-length
phases

No relationship

Forestié et al. 1986 Emergency dept of
hospital

123 108 N.R. 95% self-poisoning Young with regular
cycles and no
hormonal therapy

1–7, 8–14, 15–21, 22–28,
>28 days

41% 1st week
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of suicide attempters and found it bore no re-
lation to suicidal behaviour. Two studies
(Holding & Minkhoff, 1973; Eckeberg et al.
1986) examined consecutive admissions after
attempted suicide and failed to find a relation-
ship. Birtchnell & Floyd (1974) compared their
observed distribution of suicide attempts with a
calculated expected distribution that took into
account variability of cycle length and found
there was no significant difference between the
two. Two studies (Luggin et al. 1984; Targum
et al. 1991) examined the relationship of men-
strual cycle phase to admission to psychiatric
hospital. Both concluded that there did appear
to be some correlation between menstrual cycle
phase and risk of acute psychiatric admission,
but that there was no difference between those
admitted after suicide attempt and any other psy-
chiatric presentation leading to hospitalization.

Although studies have included a number of
background variables, few have focused on ob-
jective indices of suicidal intent (wish to die).
A scale for rating suicidal intent was devised and
validated by Beck et al. (1974a, b). Pallis &
Holding (1976) used the Beck Suicide Intent
Scale to evaluate the suicidal intent of women
admitted to hospital after attempted suicide.
They found women making their suicide at-
tempts in the premenstrual week had signifi-
cantly higher suicidal intent, but no differences
in age, marital status, depressive symptom score
or premenstrual symptom score. Holding &
Minkhoff (1973) found no relationship to the
phase of the menstrual cycle in parasuicide
admissions to a regional poisoning treatment
centre after controlling for age, suicidal intent,
marital status and premenstrual scores.

Overall, it is difficult to draw any firm con-
clusions but there does seem to be limited evi-
dence to suggest that suicide attempts are more
common in the first week of the menstrual cycle.

Premenstrual syndrome (PMS)

In women with PMS and psychiatric disorder,
suicide attempts have been recorded in 15–20%
(Clare, 1983; Keye et al. 1986; Stout et al. 1986).
Endicott & Halbreich (1988) found that women
who report premenstrual dysphoric changes
were more likely to have had prior episodes of
major depressive disorder, and women who were
currently depressed tended to have premenstrual
exacerbations or changes in their symptoms.E
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This increased risk of depressive crises was
associated with an increased likelihood of ad-
mission to both out-patient and in-patient psy-
chiatric facilities during the few days before or
just after the onset of the menses (Abramowitz
et al. 1982). Stout et al. (1986) found a discrep-
ancy between the low numbers of women with
PMS meeting the criteria for major depressive
disorders and the high number of women re-
porting suicidal ideation and attempts, suggest-
ing that women seeking treatment for PMS may
be reluctant to admit to more continuous de-
pression because of an awareness of the self-
limiting nature of their symptoms. Another
possibility is that their depressive symptoms are
shorter but more intense. However, Stout et al.
(1986) found elevated levels of DSM-III criteria
for dysthymia, obsessive–compulsive disorder,
alcohol abuse/dependence and drug abuse/
dependence in these women. Whatever the
explanation, the number of suicide attempts
indicates that women who seek treatment for
PMS are a high-risk group.

Chaturvedi et al. (1995) examined the relation-
ship between suicidal ideation and psychologi-
cal symptoms of PMS. They found symptoms
of irritability, mood swings and depression
were more frequently reported by women with
suicidal ideas during the premenstrual period.
They also noted significant differences in rates
of suicidal ideation in women from different
social backgrounds, indicating a likely influence
of social factors. By contrast, recent work by
Baca-Garcia et al. (2004) suggests that pre-
menstrual dysphoric disorder (PMDD) may not
be associated with suicidal acts during the luteal
phase, when premenstrual symptoms are pres-
ent. However, this study was limited by the use
of retrospective PMDD diagnosis.

Overall, there appears to be a significant
association between PMS and suicide attempts.

The current recommended treatment for
PMS is selective serotonin reuptake inhibitors
(SSRIs). A systematic review has shown these to
be effective in treating both physical and behav-
ioural symptoms (in which the authors include
psychological symptoms), and their mechanism
of action appears to be different to that in de-
pression (Baca-Garcia et al. 2004). None of the
15 treatment trials reviewed by Wyatt et al.
(2003) looked specifically at changes in suicidal
behaviour.

Repetitive self-harm

Few studies have examined the relationship be-
tween the menstrual cycle and repetitive self-
harming behaviour. Menstrual and behavioural
records of nine women with mental retardation
who exhibited repetitive self-harming behaviour
were analysed for 6 months to determine the
association of rates of such behaviour and
menstrual cycle phase (Taylor et al. 1993).
Analysis showed that the highest frequency of
this behaviour was during the early and late
follicular phases. Seven of the women exhibited
cyclical self-harming behaviours and manifested
identical menstrual phase relations. However,
no firm conclusions can be reached given the
very small and specific subject group.

Assuming suicidal behaviours are related to
the inability to regulate painful emotions, the
menstrual cycle may have some bearing on re-
petitive self-harming behaviours, given the
emotional changes associated with the cycle and
the mood regulating function of the behaviour.
Rosenthal et al. (1972) reported that 65% of
self-cutters had a negative reaction to menarche
and were disturbed at menstruation. More than
60% of cutting episodes occurred during the
menses. Over half the women had menstrual
irregularities with frequent amenorrhoea, the
most deviant patterns being displayed by the
habitual cutters. None of the patients had ex-
hibited cutting behaviours before the onset of
the menarche. Simpson (1975) looked at those
presenting to hospital as a result of self-cutting
and found that 70% reacted negatively to the
menses. However, we could find no other studies
where repetitive self-harm and the menstrual
cycle have been investigated.

Suicidal ideation

Three studies were found that examined the
possible association between the menstrual cycle
and suicidal ideation. All reported a positive
relationship. Mandell & Mandell (1967)
examined calls to the Los Angeles Suicide
Prevention centre. Of 112 calls, 87 were in-
cluded. Exclusion criteria included pregnancy,
not yet menstruating, perimenopausal, hyster-
ectomy and insufficient information. Most
calls occurred during the menstrual phase,
followed by the premenstrual phase with a
midcycle rise.
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Wetzel et al. (1971) carried out a similar study
of calls to Suicide Prevention Inc. in St Louis.
They also recorded self-judged lethality. Of 181
women who called during the study period, only
56 could be assigned to a phase of the menstrual
cycle using the same method as Mandell &
Mandell. They found that double the expected
number of women called during the menstrual
phase, with no increase during ovulation or in
the late luteal phase. Self-judged lethality was
also significantly related to position in the cycle,
with 57% of those in the luteal or menstrual
phases reporting that they had seriously con-
sidered suicide on the day of the call, compared
with 23% in the follicular phase. Of those who
had previously attempted suicide, just 20% re-
ported having seriously considered suicide that
day compared with 77% of those who called in
the menstrual and luteal phases. Only a small
number of the total callers were studied so the
results may be biased. Telephone workers had
a primary obligation to provide a service to the
caller and had been informed in advance of
the findings of MacKinnon et al. (1959), so
callers in the luteal phase about whom the vol-
unteer was especially concerned were more
likely to have been referred for help immediately
rather than included in the study. The authors
failed to describe how suicidal ideation was
established and selection was dependent on the
telephone worker’s willingness to participate,
and judgement of the caller’s suitability for
interview.

DISCUSSION

Investigation of the possible relationship be-
tween the menstrual cycle and non-fatal suicidal
phenomena is subject to several major method-
ological issues. These may explain the incon-
sistencies in many of the findings. Here we focus
on non-fatal suicidal phenomena as the meth-
odological issues regarding suicide were con-
sidered earlier.

Definition of behaviour

Considerable debate surrounds the correct no-
menclature of suicidal behaviour (O’Carroll
et al. 1996). In the studies that have looked at
suicide attempts and the menstrual cycle, just
over a quarter provided a clear definition of the
behaviour (Table 2). Differences in definition

may have contributed to variations in study
findings.

Study samples

The representative nature of study samples is
another issue. The majority of studies excluded
a significant proportion of the initial sample
group. Exclusion criteria included pregnancy,
menopause, hormone therapy, amenorrhoea,
cycles longer than 32 days, inability to remem-
ber date of last menstrual phase and irregular
cycles. Substantial subsamples of women were
therefore excluded, which may have influenced
the findings. In addition, relatively small sample
sizes meant that in most studies it was not
possible to control for the influence of socio-
demographic data or clinical variables such as
mood disorder. However, as there was little
disparity between the sample sizes in studies that
found a relationship between suicidal behaviour
and menstrual cycle phase and those that did
not, this is unlikely to account for the contra-
dictory results.

Timing of assessment

Timing of enquiry is crucial when the objective
marker of the research is menstrual phase, but
less than 50% of studies reported the interval
between the suicide attempt and assessment of
the phase of the menstrual cycle. All studies re-
lied on patient reporting for the date of the last
menstrual period and thus the time course of the
rest of the cycle. Women are notoriously poor at
accurately reporting where they are in the cycle,
although there is no evidence that the psychia-
trically ill are any less accurate than the well
(Thompson et al. 1997). Enquiry into cycle
phase in the studies took place soon after the
suicide attempts, when memory may have been
clouded by the persisting effects of, for example,
an overdose (almost all suicide attempts studied
were by overdose) or level of distress.

Identification of menstrual cycle phase

The variable duration of the cycle and the hor-
monal influences upon it mean that it is rarely
possible to predict the date of onset of men-
struation precisely or localize events within the
cycle. The adjustment of the cycle to an ideal
28 days introduces errors. None of the methods
used accounted for the fixed duration of the
luteal phase. It is generally agreed that the
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lifetime of the corpus luteum is fairly constant
in all women, so this needs to be considered
when attempting to normalize cycles for com-
parison.

Tonks et al. (1968) used 28 days as the length
of the cycle for all women regardless of whether
they reported longer cycles. This artificially
increases the number of patients supposedly
attempting suicide on the 28th day. Dalton
(1959) excluded all women with amenorrhoea
exceeding 28 days. This led to the inclusion of
those with cycles greater than 28 days who were
in the early part of their cycle, creating a mis-
leading excess of patients attempting suicide at
this stage. Some authors used a standardized
cycle. This involved dividing the number of days
from the start of the cycle by the total length of
the cycle and multiplying by seven, allowing
subjects to be placed into one of seven positions,
creating an artificial 28-day cycle. This method
is also flawed, however, as ovulation does not
necessarily occur at mid-cycle.

Baca-Garcia et al. (2000) explored how the
effects of two methodological issues (sample
selection and assessment of menstrual cycle
phases) might contribute to the inconsistent
published results. They used the same selection
criteria that had been used in the majority of

studies. Exclusion criteria were menopause,
hormone therapy, hormone levels beyond the
reference range, irregular cycles and technical
reasons. Further selection then occurred for
each assessment method used. Cycle phase was
assessed by two clinical methods and by a single
serum hormone measurement. The sample size
for hormonal assessment was 69% of the
original sample group, which is considerably
greater than in the majority of previous studies.

Taking hormonal measurement as the refer-
ence standard, the methods based on patient
reporting did not seem reliable enough to esti-
mate menstrual cycle phases, with only approxi-
mately two-thirds concordance between patient
reporting and hormonal measurements (Baca-
Garcia et al. 2000). Single hormone samples
may limit accuracy of phase ascertainment be-
cause of the pulsatile nature of gonadotrophin
secretion but others argue that single measure-
ments of serum oestradiol peak has high posi-
tive predictive value (83%) and negative
predictive value (100%) when used to predict
ovulation (Grinsted et al. 1989). It can be
argued that sample hormone levels need to be
taken over at least two cycles to accurately
assess cycle position because gonadotrophins
are secreted in a pulsatile, diurnal pattern.
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FIG. 1. Phases of the menstrual cycle positively correlated with suicide attempts and changes in oestrogen concentration during
the cycle. * Denotes studies where results were statistically significant.
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Pharmacological influences

The influence of psychotropic medicines on the
menstrual cycle may be a further relevant factor,
especially becausemany individualswho attempt
suicide are receiving psychotropic medication
(Hawton et al. 2003a). Antipsychotics are known
to influence the cycle (Carter et al. 1982) but
benzodiazepines and antidepressants are prob-
ably less important. It is unclear whether those
who experience cycle disturbance secondary
to such medications are excluded from the
majority of studies for this reason.

Any interpretation of a possible relationship
between suicide and the menstrual cycle needs
to consider cycle-related cyclicity of mood, the
neuromodulatory effects of the sex hormones
and the possible influence of the PMS.

Mood disturbance

The initiation of the menarche coincides with
the beginning of gender-based differences in
rates of mood disorder. However, empirical
evidence for cyclicity of mood is equivocal.
Some authors have found that the majority of
women suffer low mood premenstrually (Moos,
1969; Taylor, 1979; Warner & Bancroft, 1990),
while others have asserted that negative mood
peaks in the menstrual phase (Englander-
Golden et al. 1978; Golub & Harrington, 1981).
Furthermore, there are those that that have
found no evidence of an association (O’Neil
et al. 1984).

Oestrogen levels

One interesting proposal was that of Forestié
et al. (1986), who suggested that suicidal be-
haviour was related to hypo-oestrogenic phases
of the cycle and that the effect of oestrogen over
dopamine influences mood in women and thus
suicidal behaviour. This was based on an inves-
tigation of 108 female suicide attempters within
24 hours of their attempts. They were grouped
according to their oral contraceptive (OC) use
and plasma levels of oestrogen, progesterone
and prolactin were measured. OC non-users
had significantly lower plasma oestradiol (p<
0.0001) at the time of their suicide attempt when
compared to a control group, and the majority
were in the first or fourth week of the cycle.
No significant variation in frequency of suicide
attempts was seen in the phases of the menstrual

cycle in OC users. Inhibition of ovarian func-
tion by OC seemed to eliminate the first week
peak seen in the OC non-users. However, Baca-
Garcia et al. (2000) and Caykoylu et al. (2004)
report no difference in follicle stimulating
hormone (FSH), luteinizing hormone (LH),
oestradiol or progesterone levels between
patients who had made a suicide attempt and
control subjects.

The fluctuation of ovarian steroids during the
menstrual cycle may bear some relationship to
the vulnerability of women to suicidal behav-
iour, or exert effects more directly by modifying
neurotransmitter, neuroendocrine or circadian
rhythms. Fig. 1 shows the menstrual cycle
phases of greatest risk of suicide attempts, based
on the findings of this review where a positive
association was found. The relevant phases of
the cycle clearly correspond to those with lower
oestrogen levels.

Serotonin

Serotonergic function varies during the men-
strual cycle, being lower with low levels of
gonadal hormones. There is increasing evidence
to suggest that oestrogen has a neuromodu-
latory role (Joffe & Cohen, 1998). By binding
to intracellular receptors, oestrogen mediates a
broad range of cellular effects, including tran-
scription of genes acting in the synthesis and
metabolism of neurotransmitters, neuropeptides
and their receptors, neurotransmitter trans-
porters, nerve growth factors and signal trans-
duction proteins (McEwen et al. 1997). Human
studies describing the capacity of oestrogen to
modify 5-hydroxytryptamine (5-HT) function
are relatively sparse, but studies in female
rats suggest that oestrogen may increase 5-HT
activity. Cyclical changes in oestrogen concen-
tration during the oestrous cycle increase brain
5-HT receptor concentration (Vitali et al. 1984),
5-HT concentration (Fludder & Tonge, 1975)
and 5-HT binding (Uphouse et al. 1986) during
pro-oestrous, the phase when an oestrogen surge
is observed. Induction of a hypo-oestrogenic
state results in reciprocal changes (Sumner &
Fink, 1995). A pilot human study on a gene–
hormone interaction in female suicide attemp-
ters has provided some preliminary evidence that
a polymorphism of the serotonin transporter
promoter area may protect women from at-
tempting suicide (Baca-Garcia et al. 2003b).
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Overall, female carriers of this polymorphism
less often presented to hospital because of at-
tempted suicide than non-carriers but they
had lower levels of sex hormones during the
menses and menopause, and more often pres-
ented to hospital for suicide attempts at these
times.

Low serotonergic function appears to increase
suicide risk in those with predisposing factors
(Mann, 1998). There is suggestive evidence that
SSRI antidepressants may decrease suicidal be-
haviour in low frequency repeaters of self-harm
who do not have major depression (Verkes et al.
1998). Biological studies also implicate reduced
serotonergic neurotransmission in both out-
wardly and inwardly aggressive behaviours,
especially impulsive acts (Hollander & Stein,
1995).

Psychological factors

The aetiology of the relationship between men-
strual cycle and self-cutting may differ from that
in other suicidal behaviours. A person who at-
tempts suicide seeks to end all feeling whereas a
person who repeatedly self-mutilates often does
it to feel better. Self-mutilation is frequently as-
sociated with relief of tension and enhanced
mood (Brain et al. 1998). This may provide
some explanation for menstrual exacerbations
in these behaviours. Another possibility is that
menstruation represents a passive, frightening
and unpredictable occurrence for these indi-
viduals, over which they have no control. Self-
mutilation allows some control to be regained.
Menstrual synchrony is a well-established
phenomenon and may explain the apparent as-
sociation of self-mutilating behaviour and men-
struation (Weller et al. 1999).

Other factors may account for a relationship
between the menstrual cycle and suicidal behav-
iour. Fear of pregnancy after delayed menstru-
ation, psychological gender issues or emotional
instability could all influence mood and stress
and thus suicidal behaviour. Blum et al. (1992)
found that adolescents who had sexual inter-
course were significantly more likely to be at risk
of suicide. Birtchnell & Floyd (1975) reported a
significantly higher proportion of female suicide
attempters who were beyond the date of the next
expected menstrual period, and that attempters
within this category tended to be young and
unmarried.

While it is difficult to draw firm conclusions
from much of the literature reviewed here be-
cause of the diversity of methods used, studies
with better methodology suggest a positive re-
lationship between aspects of the menstrual
cycle and non-fatal suicidal behaviour. Such
behaviour appears to be more common in those
phases of the menstrual cycle when the oestro-
gen levels are lowest. The discrepancy of
approximately one-third between hormonal
measurement and patient reporting found
by Baca-Garcia et al. (2000) may account for
the contradictory findings in other studies. At
present there appears to be no convincing
evidence that suicide is related to menstrual
cycle phase, but the practicalities involved in
conducting a study to fully investigate this are
complex.

The strongest correlation between menstrual
cycle and suicidal behaviour appears to be in
those who suffer from the PMS. In this group
there is strong evidence that SSRIs are an effec-
tive treatment in reducing both behavioural and
psychological symptoms of PMS, although no
study made specific reference to suicidal behav-
iour.

Possible mechanisms for a relationship be-
tween the menstrual cycle and suicidal behav-
iour seem likely to involve interaction between
oestrogen levels and the serotonergic system.
The lower serotonin levels associated with
low oestrogen phases of the cycle may act as a
precipitating factor in those women already
predisposed to suicidal behaviour.

Further studies using multiple hormone
measurement to determine cycle phase and larger
sample sizes are required. Clear definition of the
suicidal behaviour being analysed is essential in
combination with objective scales for measure-
ment of suicidal intent.

Careful assessment of individual cases may
indicate whether there may be an association
between self-harm or suicidal thoughts and
menstrual cycle phase and indicate where
specific clinical interventions might be helpful.
Awareness of the cycle phase may help the
patient, family and health professionals prepare
for worsening symptoms and take any necessary
action. Furthermore, the knowledge that this is
the reason for the worsening of symptoms (and
that they will improve again) may help the
patient to cope.
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