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Sex hormones and mental health
Louise Golightly & Allan Young

Hormones are widely considered to cause powerful
psychological effects and because of this psy-
chiatrists may be asked to advise general practition-
ers, consultants in other specialities or patients
about the relationship between hormones (including
sex hormones) and psychiatric disorder. Sex hor-
mones may be relevant to psychiatry in three ways:

(a) Sex hormones may play a role in the patho-
physiology of psychiatric disorders.

(b) These agents may be utilised for treatment of
psychiatric disorder.

() Administration of sex hormones may cause
psychiatric side-effects.

Of these three possibilities, psychiatrists are most
frequently asked about adverse side-effects of sex
hormones. This, therefore, will be the focus of this
article. We will discuss these in relation to the
common sex hormone preparations, which are: oral
contraceptives; hormone replacement therapy; and
androgens and anabolic-androgenic steroids.

Oral contraceptives

The predominant psychiatric side-effect in users of
oral contraceptives is that of mood change; non-
affective psychiatric side-effects of sex hormones are
rare. Reports of the effects of oral contraceptives on
mood began to emerge soon after they were intro-
duced in the 1960s and since then various effects
have been described. Some studies have implicated
oral contraceptives in causing depression, with
suggested mechanisms including induction of
abnormal biochemical changes and vitamin de-
ficiencies. Some researchers have considered
oestrogens to be responsible for these mood changes,

whereas others have postulated that progestogens
are causative. Other studies, however, have shown
no such adverse effects of oral contraceptives, while
still further studies have reported elevated mood in
users of oral contraceptives. In considering the
apparent incidence of mood changes in oral
contraceptive users it is necessary to determine
whether the observed mood changes reflect pre-
existing psychiatric morbidity or the social and
psychological effects of using a contraceptive.
Methodological problems in some studies may be
responsible for conflicting results, for example,
prospective versus retrospective studies, small
sample size, the relative doses of oestrogen and
progestogen in the preparation used, and the rating
scales used to assess mood changes. Finally, several
authors have suggested that the ‘depression’
complained of by some users of oral contraceptives
is different to that recognised by psychiatrists as
true affective disorder, in that it is atypical in
presentation or does not fulfil diagnostic criteria.

Before examining the effects on mood of oral
contraceptives it is necessary briefly to review the
different types of oral contraceptives and their
mechanism of action. The rise of oral contraceptives
was made possible by the development of synthetic
oestrogens and progestogens which have higher
potency than natural steroids.

There are two main types of oral contraceptives:
combined and progestogen-only. Combined pills
contain both oestrogen and progestogen and are
taken for 21 days. During the next seven pill-free
days steroid levels fall and a withdrawal bleed
occurs. Progestogen-only pills contain the same dose
throughout the cycle and are taken continuously.
The most commonly used oestrogen is ethinyl-
oestradiol and the most commonly used proges-
togens are norethisterone and levonorgestrel.
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Combined preparations of oral contraceptives
work primarily by suppression of ovulation, with
the secondary effects on cervical mucus reducing
sperm penetration and elsewhere in the reproductive
tract further reducing fertility. Progestogen-only pills
rely on their endometrial effects and their effects on
cervical mucus.

Mood changes

The feeling of improved well-being and increased
activity experienced by some women using oral contra-
ceptives has been attributed to oestrogen, which
inhibits monoamine oxidase activity leading to
increased availability of catecholamines and
indoleamines. This effect has also been attributed to
pro-gestational agents, possibly through their
sedative action in the presence of stress: Worsley
(1980) correlated higher progestogen doses with im-
proved mood scores compared with control subjects.
Improved mood has also been attributed to a specific
psychological factor associated with oral contra-
ceptives, that is, relief from the fear of pregnancy.

The depressant mechanism of action of oral
contraceptives is thought to be a pharmacological
effect, either of the oestrogen component (by
increasing metabolism of tryptophan) or of the
progestogen part (which elevates monoamine
oxidase at the synaptic junction). However, Warnes
& Fitzpatrick (1979) showed that changes in urinary
serotonin and catecholamine metabolites associated
with oral contraceptive use did not correlate with
depressive symptomatology. It seems, therefore, that
depressive mood may be associated, at least in
part, with non-pharmacological aspects of using
contraceptives.

In an early study of the effect of oral contraceptives
on depressive mood changes (Grant & Pryce-Davies,
1968) significant variations in the incidence of
depression with various oral contraceptives were
found. The rate of depression was higher with
strongly progestogenic compounds, especially when
these had low doses of oestrogens, while the lowest
incidence of depression was found with strongly
oestrogenic sequential regimens. The rate of
depression was also found to be related to endo-
metrial monoamine oxidase activity. The incidence
of depression ranged from 28% of women on the
strongly progestogenic preparations to 7% of women
on strongly oestrogenic regimens. However, Kutner
& Brown (1972) found opposite effects with pills
containing high doses of progestogens causing less
severe depression. Cullberg (1973) examined the
effects on mood changes with different progestogen/
oestrogen combinations, and found that all oral
contraceptives produced significantly more adverse
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psychological effects than placebo, but that the
effects were independent of the dose of progestogen
in the preparation. It should be noted that Grant &
Pryce-Davies (1968) did not use standardised rating
scales to assess depression, and many of the early
studies do not specify operational criteria for the
diagnosis of depression.

Bancroft et al (1987) considered a further factor
that may determine the effects on mood of oral
contraceptives, that is, the fact that women may
experience different effects on mood at different
stages of their use of oral contraceptives. They
randomly allocated women who were due to start
taking an oral contraceptives to either a combined
or a triphasic pill. The degree of cyclical mood
change was assessed prior to starting the pill and
they were then divided into two groups: those with
and those without premenstrual mood change. For
women with no history of premenstrual mood
change the type of pill made no difference to mood.
However, for those with premenstrual mood change,
those taking the triphasic pill experienced signif-
icantly more lowering of mood than those taking
the combined preparation. This finding was
consistent with that of Cullberg (1973) described
above. There is a need, therefore, to distinguish
between the initial effects of starting the pill and
later effects on women taking oral contraceptives in
the long term. Between the early and late phases
some women will stop the pill, possibly because of
side-effects. Studies of long-term users will, therefore,
have already selected out some women experiencing
side-effects. Also, during the initial phase, the brain
must readjust to a new cyclical hormone regime,
which may have effects on mood.

Several studies have found that previous history
of depression was positively correlated with
depression with oral contraceptives; unfortunately,
these did not use control subjects. Kutner & Brown
(1972) studied a history of depression during or after
pregnancy as a risk factor for depression with oral
contraceptives in current and past users of oral
contraceptives. They found no evidence of oral
contraceptives aggravating a depressive history.

Chang et al (1982) aimed to clarify the conflicting
results of previous studies and eliminate some of the
problems of rating depression in these women. They
used the method of factor analysis to produce a ques-
tionnaire that reliably assessed the type of emotional
symptoms experienced by women using oral contra-
ceptives. This demonstrated the multi-dimensional
nature of reported emotional side-effects from the
pill, and these authors concluded that it seems
doubtful that depression reported by women taking
the pill is the same as depression as defined oper-
ationally in psychiatry, or that it can be meaningfully
measured using standard rating scales for depression.
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Overall, there are conflicting reports of the nature
of mood changes, if any, caused by the use of oral
contraceptive pills. In a recent review, Patten & Love
(1994) comment that there is no evidence that a past
or family history of depression is a contraindication
to the use of oral contraceptives. They further
comment that given the paucity of evidence that oral
contraceptives can cause depression, it is not
surprising that there are few published guidelines
on the management of oral contraceptive-induced
depression (see Box 1).

Hormone replacement therapy

Hormone replacement therapy (HRT) is designed
to increase oestrogen levels and so prevent or treat
clinical features associated with the menopause. It
can be given whether the menopause occurs
naturally or following chemotherapy or surgical
removal of the ovaries. Systemic oestrogens
may cause endometrial hyperplasia and hence
carcinoma, and are therefore given with a pro-
gestogen, which protects against these changes.

The primary components of most HRT prepar-
ations are one or more natural oestrogens, for
example, oestradiol, oestrogen and oestriol. Synthetic
progestogens are used, for example, dydrogesterone,
medroxyprogesterone acetate, levonorgestrel,
norgestrel and norethisterone.

There appears to be little in the literature relating
to adverse psychiatric effects of HRT. In fact, an article
about HRT in the Drug and Therapeutics Bulletin in
November 1996 (Anonymous, 1996) made no
specific mention of psychiatric effects and only
alluded to this in stating that symptoms similar to
those of the premenstrual syndrome (progestogen-

—

| Box 1. Mood changes with oral contraceptives |

It is not clear to what extent (if at all) oral
| contraceptives cause mood changes
Mood changes, if they occur, may be related
to the ratio of oestrogen to progestogen
dose
Psychological as well as biological
effects should be considered in
l women apparently presenting with oral
contraceptive-induced depression
| Past or family history of depression is not
a contraindication to the use of oral
contraceptives
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related effects) may occur. Furthermore, reference to
the ABPI Data Sheet Compendium (Walker, 1998) lists
only depression as a rare adverse effect, if at all, in
most preparations. On the contrary, there is much to
suggest that HRT, and specifically oestrogens,
improve psychological well-being in post-menopausal
women. This may be secondary to its beneficial effects
on other symptoms such as vasomotor symptoms.
However, specific effects have been suggested. For
instance, Lippert et al (1996) showed that oestradiol
produces a significant increase in urinary 5-
hydroxy-3-indole acetic acid excretion and comments
that enhancement of serotonin turnover might
contribute to improvement in mood and well-being.

Effects on psychological well-being

Figures of the incidence of depressed mood in
menopausal women vary. However, some studies
have shown that up to one-third of menopausal
women report elevated levels of depressed mood.
Therefore, improvement in psychological function-
ing, especially depressed mood, may be of great
significance. There is a theoretical rationale for a
relationship between HRT and depressed mood. For
example, Sherwin & Gelfand (1985) proposed that
oestrogen replacement alleviates depressed mood
among menopausal women by increasing serotonin
levels. There has, however, been inconsistency in
the outcomes reported in studies of the effects of HRT
on mood, due to methodological problems such as
small sample size, varying levels of depression,
differing and non-standardised depression ratings
used and the type, dose and length of treatment of
HRT. Zweifel & O’Brien (1997)_performed a meta-
analysis of the effect of HRT on depressed mood,
which suggested substantial and significant effect
sizes associated with HRT producing a reduction
in depressed mood. It also indicated that the
addition of progesterone to the oestrogen treatment
reduced the beneficial effect of HRT on depressed
mood and that androgen alone and in combination
with oestrogen was associated with greater
reductions in depressed mood. Most subjects in the
study were not significantly depressed prior to
treatment, however, limiting the probability of an
improvement with HRT; therefore, the effect sizes
estimated in this meta-analysis may underestimate
the true effectiveness of HRT for patients with
significant levels of depression.

Zweifel’s study, however, left some unanswered
questions such as the optimal combination of
hormones, the relationship of effectiveness to
demographic variables, dose-response relationships
and the variation of outcomes with menopausal
status, type of menopause and severity of pre-
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treatment symptoms. Some of these issues have been
addressed by other studies. Klaiber et al (1996)
carried out a double-blind placebo-controlled
crossover study of changes in mood during HRT in
non-depressed menopausal women. They comment
that oestrogen alone enhances mood states, but that
combination of oestrogen plus progestogen induces
negative mood changes and that this effect may be
due to opposite effects of oestrogen and progestogen
on serotonergic and adrenergic functions. However,
these opposite effects are not seen in all menopausal
women and so Klaiber set out to identify which
factors determine who will be adversely affected.
Their findings were that administration of oestrogen
alone tends to improve mood, while addition of
progestogen diminishes the positive effects of
oestrogen alone. Also, not all subjects respond in
the same manner to HRT. Trend analyses were then
performed to identify the characteristics associated
with different patterns of response to HRT. Adverse
mood effects to progestogen were found to occur in
women with: (a) a long duration of menopause; (b)
low pre-treatment serum oestradiol and testosterone
levels; (c) high pre-treatment follicle-stimulating
hormone levels; (d) low pre-treatment monoamine
oxidase activity; and (e) pre-treatment mood
abnormalities, with individuals with adverse pre-
treatment moods experiencing more positive mood
responses to oestrogen alone that are not completely
countered by negative responses to the addition of a
progestogen. They conclude that adverse mood
responses to the addition of progestogen occur
in menopausal women with low pre-treatment
gonadal hormone levels secondary to a menopause
of long duration, and that impaired central nervous
system (CNS) adrenergic and serotonergic function-
ing also may be a factor predisposing to a negative
mood response to progestogen.

Several other studies have confirmed the finding
of improved mood in menopausal women taking
HRT, particularly three studies by Sherwin (1988,
1991, 1996). She hypothesises that oestrogen activity
in the limbic system together with its effects on
neurotransmitter activity in the CNS improves
psychological functioning (Sherwin, 1996) , a sug-
gestion which is also supported by some preclinical
data (Young et al, 1993). In a study of healthy
surgically menopausal women (Sherwin, 1988)
receiving either intramuscular oestrogen—-androgen
combined preparations or oestrogen alone long-term,
the women receiving treatment had more positive
moods than the untreated control subjects, coincid-
ent with higher circulating oestradiol levels. This
confirmed that mood varies with circulating oestradiol
levels in generally healthy non-depressed women.
A further study by Sherwin (1991) investigated the
effects of various doses of oestrogen and progestogen
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in healthy naturally menopausal women. This study
found that the effects of progestogen on the CNS are
reflected by an increase in psychological symptom-
atology and are attenuated by higher oestrogen/
progestogen ratio. Again this suggests that oestrogen
in HRT preparations tends to improve mood in
menopausal women. Ditkoff et al (1991) also
demonstrated, in a randomised double-blind study
of the effects of oestrogens on psychological function
in asymptomatic post-menopausal women, that
oestrogen might improve the overall quality of life,
including mood, in post-menopausal women.
However, it should be noted that not all studies
have been so enthusiastic in their reccommendations
for the use of HRT. Hunter (1990) in a review article
stated that although oestrogen may have a “mental
tonic” effect when prescribed in high doses, HRT
does not appear to have a significant effect upon
mood over and above placebo effects. Furthermore,
studies of menopausal women who meet criteria for
depressive disorder have not demonstrated signif-
icant improvement in response to oestrogen
replacement therapy at typical doses and may
require treatment with antidepressant medication.
The overall impression of the effects of HRT on
psychiatric symptoms would appear to be an im-
provement in mood and general psychological well-
being. The cautions to this would be that this appears
to depend on the relative oestrogen/progestogen dose
of the preparation and on the pre-treatment
depression levels of the patient (see Box 2).

Androgens and anabolic-
~ androgenic steroids

Androgens are steroid hormones with two different
effects: androgenic effects, that is differentiation,
growth and development of the male reproductive

Box 2. Mood changes with HRT

The general impression is that HRT produces
an improvement in mood and general
psychological well-being in menopausal
women

The effects depend on the oestrogen/pro-
gestogen ratio of the preparation used

Pre-treatment mood levels may influence the
likelihood of positive effects of HRT

No significantimprovement has been shown
in women who are clinically depressed
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tract; and anabolic effects, that is stimulation of
linear body growth and somatic growth. During
early development, androgens masculinise internal
and external genitalia and the brain. After puberty,
masculinising effects consist of maturation of
external genitalia and accessory sex organs,
stimulation of beard and axillary and pubic hair,
temporal hair recession, balding, enlargement of the
larynx and thickening of the vocal cords, facilitation
of libido and sexual potency. The primary use of
anabolic-androgenic steroids (AASs) is in replace-
ment therapy for male hypogonadism; other medical
uses include growth promotion in various forms of
stunted growth, osteoporosis, mammary carcinoma,
anaemias and hereditary angioneurotic oedema.
Aside of their clinical use, these drugs are widely
misused among athletes to promote body size and
muscle strength and it is estimated that there
are over a million users in the USA. Major
mood disturbances associated with AAS use may
represent an important public health problem for
athletes using steroids and sometimes for the victims
of their irritability and aggression.

AASs and psychiatric illness

have rarely noted prominent psychiatric effects. In
a large and thorough review, Bahrke et al (1990)
comment that studies in individuals with androgen
deficiencies receiving androgen therapy give mixed
results, with only some demonstrating significant
positive psychological changes with AASs. How-
ever, no adverse or undesirable psychological effects
were observed. There are, however, reports of
patients developing psychotic disorders in response
to treatment with physiological doses. For example,
Annitto & Layman (1980) reported the case of a 17-
year-old male with no previous psychiatric history
who developed a schizophreniform illness on two
separate occasions after commencing regular misuse
of methandienone obtained on the black market. The
illness resolved spontaneously after discontin-
uation of the drug on each occasion. Pope & Katz
(1988) reported the case of a 40-year-old man
prescribed methyltestosterone for idiopathic
impotence who developed severe depression with
vegetative and psychotic symptoms within two
weeks of starting the drug. These subsided after
discontinuation of the drug.

AAS use in athletes

It was Charles Brown-Sequard’s experiment in 1889
that heralded the possibility that testosterone and
its relatives, AASs, might have mental effects. He
described the salutary effects on his health of self-
injections of extracts of crushed animal testicles, that
is, energy, muscular strength, stamina and mental
agility. Pure preparations of testosterone became
available in the late 1930s and investigators began
to explore the hormone’s potential therapeutic effects
in various medical conditions, especially psychotic
and involutional disorders. Several studies (reviewed
by Pope & Katz, 1992) reported striking improve-
ments in patients with various affective disorders
when treated with testosterone and other androgens,
although other studies reported less success. Overall,
there appear to be approximately four times as many
positive as negative reports describing the efficacy
of testosterone in depression, including a recent
double-blind placebo-controlled trial (Morales et al,
1994). The review by Pope & Katz also describes reports
claiming success with testosterone or related andro-
gens in schizophrenia and anorexia nervosa. However,
these studies were difficult to interpret owing to their
uncontrolled or anecdotal nature. The development
of effective drug treatments for affective and psy-
chotic disorders in the 1950s and 1960s may have
influenced the relative lack of newer, better-controlled
studies with steroids in psychiatric disorders.
Clinical studies using physiological or only
moderately supra-physiological doses of steroids
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The vast majority of psychiatric effects of AAS use
are in athletes using very high doses. Athletes often
use doses up to 100 times the recommended
therapeutic dose and use several drugs at the same
time (‘stacking’) including using combinations of
oral and injectable preparations. In general, steroid
exposure appears to produce mania-like features
including irritability, aggressiveness, euphoria,
grandiose beliefs, hyperactivity and reckless
behaviour. Psychotic symptoms have been reported,
as have episodes of serious violent behaviour
including cases of attempted and successful murder
by people using AASs with no previous psychiatric
or criminal history.

There are many methodological problems with
studies of the psychiatric effects of AAS use in
athletes and these will be described here before
reviewing some of the studies. First, studies are
usually retrospective and non-blind and subjects’
retrospective reports of the effects of illicitly obtained
drugs are of uncertain authenticity. Often, there is
no urine testing to confirm which steroids or other
drugs are being used, resulting in unsystematic
studies regarding drugs and doses used. Self-
selection of subjects in response to advertisements
may produce subjects who are not representative of
the overall population of steroid users. It is often
unclear whether reported psychiatric syndromes are
due to steroid use or to other psychoactive drugs,
pre-existing psychiatric disorders, expectancy effects
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or social influences from the gymnasium subculture.
A variety of psychological inventories have been
used making comparability of findings between
studies difficult. Furthermore, in some cases, non-
standardised and unpublished inventories have
been used. In addition, some inventories measure
trait and not state characteristics, so that testosterone
levels may be correlated with a temporary state rather
than an enduring personality characteristic.
Attempts to use controls are also unsatisfactory:
control groups of non-steroid-using athletes leave
the question of whether the differences observed
are steroid effects or antecedent psychological
differences between users and non-users; using
subjects as their own controls and comparing
symptoms on and off steroids is retrospective and
open to recall bias on the part of the subject. Ethical
considerations prevent mimicking illicit drug use
by administering massive doses of several steroids
to volunteers in a double-blind fashion, and so only
naturalistic study designs can be used. Nevertheless,
the fairly consistent results tend to conclude that
steroid use and withdrawal do produce prominent
affective symptoms in at least some athletes and these
are sometimes sufficient to cause morbidity and even
mortality.

One study which was double-blind, placebo-
controlled and prospective was performed in 20
normal male volunteers by Su et al (1993). This
was a crossover trial of methyltestosterone, asses-
sing mood and behaviour, and found significantly
increased symptom scores during high-dose
methyltestosterone compared with baseline in
positive mood, negative mood and cognitive
impairment. One subject became manic and one
hypomanic. Family psychiatric history and
previous drug misuse did not predict symptom
changes.

In 1988, to assess the frequency of affective and
psychotic symptoms in athletes taking AASs, Pope
& Katz performed structured interviews of 41 body-
builders and football players who had used AASs.
According to DSM-III-R (American Psychiatric
association, 1987), 22% displayed a full affective
syndrome with 12% displaying psychotic symp-
toms. Twelve per cent met DSM-III-R criteria for
manic episodes with a further 19% narrowly failing
to meet these criteria. Twelve per cent of subjects
developed major depression when withdrawing
from steroids. Subjects’ past psychiatric histories
were unremarkable. The authors comment that these
findings should be seen as descriptive rather than
quantitative, since it is unclear whether their
observations were representative of the experiences
of steroid users as a whole.

Aninvestigation by Perry et al (1990) characterises
the symptom patterns and mental status changes
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precipitated by anabolic steroid use. Twenty male
weight-lifters currently using AASs were compared
with 20 male weight-lifters who had never used
steroids. Steroid users had significantly more
somatic, depressive, anxiety, hostility and paranoid
complaints when using steroids than when not using
them. Compared with the weight-lifter control group,
steroid users had a significantly greater number of
complaints of depression, anxiety and hostility
during cycles of steroid use. However, no differences
in the frequency of major mental disorders were
found between the two groups. The authors
concluded that organic affective changes associated
with AAS use usually present as a subsyndromal
depressive disorder of insufficient severity to be
classified as a psychiatric disorder.

Moss et al (1992) assessed the relationship
between anabolic steroids and specific personality
dimensions in 50 male body-builders who were
current or past users compared with a sample of 25
‘natural’ male body-builders who never used AASs.
No personality differences were found. The
relationship between current AAS use and the
presence of variations in mood state, hostility and
psychiatric symptomatology was evaluated. Current
AAS users scored higher than non-users only on
psychometric scales measuring hostility, aggression
and somatisation, therefore, this study could not
confirm reports that AAS use was associated with
significant psychopathology, other than aggression
and somatisation. This study, however, did not use
urine toxicology and did not record the doses of
AASs used.

A further study by Pope & Katz (1994) compared
88 athletes using steroids with 68 non-users
using the Structured Clinical Interview for DSM-
III-R (Spitzer et al, 1990). Twenty-three per cent of
steroid users reported major mood syndromes, that
is mania, hypomania or depression. These included
cases with psychotic symptoms and aggressive or
violent behaviour often accompanied steroid-
associated manic or hypomanic episodes. Steroid
users displayed mood disorders during steroid
exposure significantly more frequently than in the
absence of steroid exposure and significantly more
frequently than non-users. A highly significant
relationship was found between total weekly dose
of steroids used and the prevalence of mood
disorders.

Psychological dependence and
withdrawal effects

The continued use of AASs is motivated by the
creation of a new body-image, improved self-esteem,
heightened libido and general euphoria. Discon-
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tinuation of AAS use results in an often dramatic
reduction in size, weight and strength. Withdrawal
depression may also promote dependence and
increase the possibility of suicide. Yesalis et al
(1989) described approximately 25% of adolescent
AAS users reporting behaviours, perceptions and
opinions consistent with psychological dependence.
Withdrawal effects include mood swings, violent
behaviour, rage and depression. Brower et al
(1989) report a case where tolerance, withdrawal
symptoms and the use of AASs to alleviate with-
drawal symptoms had occurred. Steroid use
continued despite severe mood disturbance,
marital conflict and changes in the patient’s usual
values.

It seems, therefore, that therapeutic doses of
androgens in clinical use rarely cause significant
psychiatric effects. However, there is a wealth of
literature describing affective disorders and
aggressive behaviour in athletes using extremely
high doses of multiple AASs to promote size, weight
and strength, and there is mounting evidence of
dependence on these drugs. Nevertheless, the fact
that misuse of these drugs is so common means that
either the risk of developing psychiatric effects is
low, or that sufferers do not seek professional help,
or that this important aetiological factor is being
missed when AAS-induced mental illness presents
(Williamson & Young, 1992). As described above,
the study of the effects of these drugs is filled with
methodological and ethical problems but could
possibly clarify the complex interactions between
hormones, behaviour and the development of
mental illness (see Box 3).

Premenstrual syndrome

Although premenstrual syndrome (PMS) does not
fall within the focus of this article as defined in the
introduction, any article discussing the psychiatric
effects of sex hormones would be incomplete
without reference to this condition. Premenstrual
syndrome consists of mood-related and somatic
symptoms occurring during the luteal phase of the
menstrual cycle and disappearing at or soon after
the onset of menstruation in the absence of ovarian
dysfunction. Because of the prominence of mood
symptoms in this syndrome, psychiatrists are often
asked to contribute to its treatment. Effective
treatments include selective serotonin reuptake
inhibitors, alprazolam and gonadotropin-releasing
hormone agonists such as leuprorelin acetate
(Mortola, 1998). It has been estimated using strict
diagnostic criteria that the prevalence of the
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| Box 3. Psychiatric effects of AASs

Recent literature suggests a high incidence
of psychiatric morbidity in AAS users, with
some users exhibiting addictive behaviour

Withdrawal depression may promote depen-
dence and increase the possibility of
suicide

There is accumulating evidence that steroid-
induced psychiatric effects may represent
a public health problem as anabolic
steroids can increase violent or criminal
behaviour

disorder is 2.5%. The pathophysiological role of
the luteal phase is unclear but it seems that PMS
is triggered by hormone-related events occurring
before the mid-luteal phase of the menstrual cycle.
A recent study by Schmidt et al (1998) attempted
to determine the role of oestrogen and progesterone
in the syndrome. They studied the effect of ovarian
suppression with the agonist analogue of the
gonadotrophin-releasing hormone, leuprorelin,
and then of treatment with alternately progesterone
and oestrogen during continued leuprorelin
administration. They found that women with
PMS given leuprorelin had significant reduction in
PMS symptoms compared to baseline and to
placebo. Women with PMS given leuprorelin plus
oestradiol or progesterone had significant recur-
rence of their symptoms. There were no changes in
normal control women receiving the same treatment
or in women given placebo during continued
leuprorelin treatment. They concluded that in
women with PMS, the occurrence of symptoms
represents an abnormal response to normal
hormonal changes. Further studies are necessary to
clarify the pathophysiology of PMS. However,
should the role of oestrogen in the symptoms of PMS
be confirmed, this would allow the development of
new treatments based on drugs or hormones with
anti-oestrogenic properties.

Conclusions

The most common psychiatric effects of sex
hormone preparations are on mood, although it
must be emphasised that in many cases there
will be no adverse effect of these drugs when used
at therapeutic dosage levels. Furthermore, when
there is an effect, this may be a positive effect on
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psychological well-being. The nature of the effect
on mood may be related to the type of preparation,
the ratio of oestrogen to progestogen (in the case
of HRT and oral contraceptive preparations), the
pre-existing mood state and personality traits of
the individual. In the case of athletes who misuse
AASs, the adverse effects on mood and behaviour
may amount to a serious problem for the user
and those who suffer the consequences of their
behaviour. When considering whether to prescribe
hormonal preparations there will rarely be a
psychiatric contraindication and the physical
indication for the drug should take precedence.
However, treatment may need to be subsequently
altered if a significant psychiatric side-effect
develops.
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Multiple choice questions

1. In considering the psychiatric effects of oral

contraceptives:

a thereis clear evidence that oral contraceptives
cause depression

b observed mood changes may be due to
psychological factors

¢ higher oestrogen/progestogen dose ratio is
more likely to cause depression

d pasthistory of depression is a contraindication
to the prescription of oral contraceptives

e ‘depression’ caused by oral contraceptives
may be qualitatively different from that
recognised by psychiatrists.

2. With respect to HRT:

a there is no evidence for specific effects of HRT
producing improved psychological well-being

b improved psychological well-being in women
using HRT may be secondary to its effects on
physical symptoms

c¢ higher oestrogen/progestogen ratio
preparations are more beneficial in improving
psychological well-being in menopausal
women

d women with low pre-treatment serum
oestradiol and testosterone levels are more
likely to experience adverse effects to
progestogen

e pre-treatment depression levels of the patient
have no influence on the effects of HRT on
mood.

3. With regard to androgens:

a testosterone is recognised to be an effective
adjuvant therapy for depression.

b therapeutic doses of androgens commonly
cause adverse psychological effects

¢ athletes often use up to 100 times therapeutic
doses of androgens

d addiction to anabolic-androgenic steroids
(AASs) does not occur

e there is a risk of suicide in athletes
discontinuing AAS use.
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4. Which of the following is/are true?

a

b

AAS use has been used as a legal defence
against violent behaviour

subjects with no past history of criminal
behaviour have been known to commit murder
when using AASs

the first study to observe the mental effects of
testosterone in man involved the injection of
crushed animal testicles

the usual symptom pattern observed in users
of AASs is one suggestive of mania
commonly, AAS users experiencing adverse
psychological effects do not seek professional
help.

5. Which of the following is/are true?

a

b

psychiatric side-effects of oral contraceptives,
other than those relating to mood, are rare
abnormal biochemical changes have been
postulated as a cause for psychiatric side-
effects of oral contraceptives

interpretation of studies of sex hormones may
be complicated by methodological problems
hormone replacement therapy should not be
given to women experiencing menopausal
symptoms as a result of hysterectomy
depressed mood is rare in menopausal
women.
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