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Gender and Schizophrenia
By Carla M. Canuso, MD and Gahan Pandina, PhD

ABSTRACT ~ What are the important gender differences seen in men and women with
schizophrenia? Although schizophrenia affects men and women with equal frequency, the
illness is expressed differently between the sexes. Women with schizophraia tend to have
better premorbid functioning, a later age at onset, a distinct symptom profile and better
course of illness, and different structural brain abnormalities and cognitive deficits.
Additionally, premenopausal women appear to have a superior response to typical
antipsychotics compared to men and postmenopausal women. These gender differences are
thought to arise from the interplay between hormonal and psychosocial factors. It has been
hypothesized that estrogen, with effects on both neuro d evelopment and neuro transmis-
sion, may play a protective role in women with schizophrenia and account for some of the
gender differences observed in the disorder. Despite the potential benefit of estrogen in this
population, women with schizophrenia appear to be at risk for hypoestrogenism, either as
a consequence of antipsychotic-induced hyperprolactinemia or, possibly, as a manifestation
of the illness itself The mechanism and consequences of hypoestrogenism in women with
schizophrenia, as well as the role for hormonal therapies in this population, require
Sfurther study. Psychophamacology Bulletin. 2007;40(4):178-190.

INTRODUCTION

Increasingly medicl research has given attention to the role of gender in the
expression of disease. Within psychiatry the study of gender diffe rences provides an
“ideal window through which to look at the interplay of biological and psychosocial
factors.” Women and men with schizophrenia display many important dinical dif-
ferences, induding dissimilarities in premorhid function, age at onset, symptomatol-
ogy, course of illness, and response to typical antipsychotic medications, as well as
possible diffe rences in neuroanatomical abnormalities and cognitive deficits. Several
authors have proposed that such differences arise from the inter-relationship
between gonadal hormones and neurodevelo pnental and psychosocial diffe rences.”*

Clinidd evidence, supported by studies from the basic neurosciences, suggests
estrogen may account for some of the diffe rences observed in schizophrenia and may
con fer a dinical advantage to female patients. Likewise, social and psychologid fac-
tors may contribute to a more favorable course of illness in women. This paper
reviews some of the established gender diffe rences in schizophrenia and summarize s
the dinicad and relevant pre-dinical evidence implicating estrogen’s role in modify-
ing neurodevelopnent and disease expression. In light of estrogen’s potentially
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beneficial role in women with schizophrenia, additional attention is given
to the neuroendoctne side-effects of antipsychotic medication in women,
as well as to possible horm onal manifestations of schizophrenia itself.

GENDER DIFFERENCES IN SCHIZOPHRENIA

Epidemiology, Premorbid Function and Age at Onset

Schizophrenia, occurmg in approximately1% of the global population,
is thought to affect men and women with equal frequency.’ Although
more recent studies suggest, depending on the diagnostic criteria used,
there is a trend towards a higher annual incidence in males,® the cumu-
lative lifetime risk for schizophrenia appears to be the same for men and
women.’

Women who develop schizophrenia tend to have better premorbid
functioning than men, as reflected by the nature of their social relation-
ships and marriage rates, and by indicators such as I1Q, attention, and
school and work functioning.*™

Throughout the global schizophrenia litera ture, age at onset is consis- 179

tentlyreported to occur approximately three to five years earlier in men
than women.” In men age at onset peaks between ages 18-25, whereas  Pandina
in women this peak occurs between ages 25-35." Unlike men, women

appear to have an additional, smaller peak period of onset after the age

of 40.”* Moreover the prepondermce of late-onset schizophrenia,

defined as illness beginning after the age of 45, occurs in women.""
However, the overall diffe rence in age of onset appears to be accounted

for by sporadic, but not familial schizophrenia — males and females with

strong genetic loading have similarly early onsets.’ Likewise, Meltzer

and coworkers” reported a later age of onset in treatment responsive

temale patients, a difference not seen among non-respon s ive patients.

Symptom Expression and Course of Illness

Most, but not all, studies suggest that mood symptoms and specific
positive symptoms (eg, paranoia, persecutory delusions, and auditory
hallucinations) are common in women with schizophrenia, while negative
symptoms (eg, social withdrawal, blunted affect, and amotivation) tend
to be more predominant in men."*”" Inconsistency within these findings
may relate to inadequate methodology as well as the absence of opera-
tiomal criteraand standard ized interviews.” Additionally, be cause women
tend to have more affective, cyclical, and atypical symptoms, there is less
diagnostic concordance for women than men.’

In women with schizophrenia, symptoms tend to be relatively mild
early in the course of illness. However as women age, these symptoms
areapt to become more severe, whereas in men they tend to diminish.”
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Additionally, women with late-life schizo phrenia are inclined to devel-
op a more severe form of the illness than their male counterparts.>”
Irrespective of sex differences in symptomatology, women appear to
have a more favorable course of illness and better psychosocial outcome
than men, manifested by lower rehospitalization rates and shorter
lengths of stay, longer time to relapse, and better social adjustment and
rehabilitative capacity.”*** Women tend to receive better care, even
when there are no differences in symptom severity or psychosocial fac-
tors; they attend outpatient appointments more frequently and receive
more psychological, psychotherapeutic, and social rehabilitative care.
Although women with schizophrenia have lower suicide and overall
mortality rates than their male counterparts,” female patients may
experience more medical comorbidity.” The poorer social course of
schizophrenia in men appears to relate to 1) their lower level of pre-
morbid function; 2) the impact of their earlier age at onset on social
development; and 3) their greater tendency to engage in socially adverse
illness behavior (self neglect, treatment noncompliance, and substance
180 abuse).”” Additionally, families of male patients tend to be more crtical,

and males are more susceptible to relapse as a consequence of a “high
Canuso and
Pandina expressed emotion” family environment.”

Neuroanatomy and Neuropsychological Function

Although less cnsistently reported, some studies indicate that
women with schizophrenia have fewer and less severe structural brain
abnormalities and cognitive deficits than men with the illness.**' More
specifically, males (but not females) have shown enlarged ventricles,”*
decreased temporal lobe volumes,” decreased volume in language-
associated regions, and more asymmetries.” ™ While fewer studies show
no difference or greater stucturd brain abnomality in women,* there
may still be diffe rential patterns of neurological impairment by gender.**

Studies of sex differences in neuropsychologicd perfommnce in schizo-
phrenia show conflicting results, possibly due to methodological limita-
tions such as sampling bias and lack of adequate controls.” Perhaps the
most consistent finding is better verbal performance in women than
men,”* though this difference may be mediated by sex differences in
nomml laterality of neuropsychologicd functioning. Several studies
demonstrate either no difference”™ or worse performance in females than
males,”* although some of the women in these samples were described as
more impaired due to early onset or overall poorer outcome than average.

Antipsychotic Treatment Response

Many, though not all, studies suggest that, irrespectiveof body weight,
pre-menopausal women with schizophrenia require lower doses and
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((hBLE 1 )
MEN TEND TO HAVE WOMEN TEND TO HAVE

Premorbid Functioning Worse Better
Age and Pattern of Onset  Peak at 18-25 Peak at 25-23

No peak after 40 Second peak after 40
Symptom Expression More mood symptoms More negative symptoms
Course of Illness More relapses Fewer relapses

More substance abuse More medical comorbidity

Treatment Response
Typical Antipsychotics ~ Higher dose requirements Lower dose requirements

Less favorable, but Initially favorable, but
stable with age reverses with age
Atypical Antipsychotics Similar to women? Similar to men?

Canuso and Pandina Psychopharmacology Bulletin. Vol. 40. No. 4. 2007.

achieve higher drug levels of typical antipsychotic medications, and
have a better and more rapid treatment response than their male
counterparts.”* While better medication compliance among female
patients may contrbute to differences in dose requirements and treatment 4 g1

response,” it is important to note that as women approach menopause,
these gender differences seem to disappear, or even reverse.” Since the  Pandina
typical antipsychotics exert their mechanism of action through
dopamine D2 blockade, many have suggested that estogen, through
its antidopaminergic properties (see below), may enhance the effect of
these drugs and explain the lower doses and better phamacologicl
resporse seen in pre-menopausal, but not postmenopausal, women.”*
Additionally, the reduction of cerebral blood flow with age may be a fac-
tor in the infe rior treatment response seen in older compared to younger
women, and a slower rate of dopamine D2 receptor decay in aging
females compared to similarly aged men, may also con tribute to the
poorer resporse seen in older women relative to their male counterparts.’
Less is known about the differential response of women and men to
atypical antipsychotic medications. Although studies of clozapine in
treatment refractory schizophrenia reported a less favorable response in
female compared to male patients,” it has been suggested that such
results may have been confounded by sampling bias, as female patients
with refractory illness may represent a more severely ill subset of women
compared with men with the disorder.” Interestingly, in studies of atyp-
ical antipsychotics conducted in less severely ill populations, compared
to men, women appear to respond similarly to risperidone and quetiap-
ine, and perhaps better to olanzapine.®* Since the antipsychotic effect
of the atypical agents is thought to be related to their high affinity for
the serotonin 5-HT, 5 receptor relative to dopamine D2 receptor block-
ade, it is possible the antidopaminergic properties of estrogen do not
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add as appreciable a benefit to the overall antipsychotic efficacy of these
drugs as compared to the typical antipsychotics.

ROLE OF ESTROGEN IN SCHIZOPHRENIA

A later and bimodal pattern of onset, a relatively mild but progressive
course of illness, and an initially favorable but dissipating response to
typicd antipsychotics are all characterstics of women with schizophrenia.
Such dinical observatiors have led investigators to hypothesize that estro-
gen may play a protective role in women with schizophrenia and may
account for some of the gender differences observed in the disorder.**
Estrogen, present during the premenopausal years, may increase the
threshold of susceptibility for schizophrenia, while the loss of estrogen
after menopause may relate to an increased risk for develo pment or wors-
ening of the disorder. This hypothesis is further supported by studies of
the relatiorship between the presence of estrogen and dinicd symptoms
in women with schizophrenia, as well as by the pre-clinical evidence of
estrogen’s effects on neurodevelopment and neurotransmission.

c 1 82(1 Estrogen and Clinical Symptoms of Schizophrenia
Pandina A vari e ty of indirect dinical studies suggest a protectiveeffect of estro-

gen in women with schizophrenia. For example, age at onset in women
with schizophrenia appears to be inversely related to age at menarche,
suggesting estrogen exposure may forestall early onset.®® Additionally,
an increased risk of relapse has been reported during the luteal phase of
the menstrual cyde, durng the postpartum period, and after menopause,”
when estrogen levels are relatively low or absent. Conversely, women
with recurrent psychosis have been noted to have fewer symptoms dur-
ing pregnancy.” While few studies have directly assessed the relation-
ship of serum estrogen levels and clinical symptoms, data suggest an
inverse relationship between estrogen levels and psychotic symptoms,”
and a positive relationship between cognitive performance and estrogen
l evels in menstruating women with schizophrenia.” E ven less well stud-
ied than the effects of estrogen in women with schizophrenia are those
of progesterone, whichhas been shown to have anxiolytic effects.”
Based on these observations, and studies of the effects of estrogen on
dopamine tansmission (see below), it has been suggested that estrogen
may have antipsychotic-like effects.” Indeed, case reports, retrospective
reviews, and preliminary studies of the adjunctive use of estrogen in the
treatment of women with schizophrenia are beginning to emerge within
the literature.”*” A small (n = 17), open study found that patients receiv-
ing a combination of transdermal estradiol (0.02 mg) and a typical
antipsychotic (n = 11) showed a more rapid improvement in psychotic
sym p toms than patients receiving antipsychotic treatment alone.” To date
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however, there are no published controlled trials to establish the effects of
estrogen on psychotic sym p tons in women with schizophmrenia.

Estrogen and the Brain: Implication for Women with Schizophrenia

Sex hormones, present during fetal life, differentially impact central
nervous system (CNS) development and permanently alter the struc-
ture and function of male and female brains.” Since schizophrenia is
thought to be a neurodevelopmental disorder, with origins during fetal
life, the role of these hormones on the normal sexual dimorphism in
brain development may be relevant to gender differences in the expres-
sion of schizophrenia.””

In addition to permanent prenatal effects, sex horm ones have transient
neuroregulatory effects within the CNS.* Preclinid studies indicate that
estrogen modulates a variety of neurotransmitter systems, particularly
dopamine pathways.*" In animal studies, estrogen has been shown to have
antidopaminergic effects within the anterior pituitary and the stiatum.**
Given acutely, estrogen appears to reduce behavioral changes in animals
treated with apomorphine (a D2 agonist), and enhances behavioral  qg3

changes in animals treated with the D2receptor-blocking antipsychotic
haloperidol.”*" Additionally, estrogen exposure in rodents decreases  Pandina
gene transcription of tyrosine hydroxylase, essential in the synthesis of

dopamine and other catecholamines.* While not all studies support

these findings,” taken together the literature suggests that estrogen

results in an overall down-regulation of dopamine transmission.
Additionally, estrogen has been shown to modulate other neurotrans-

mitter systems, including serotonergic* and glutamatergic®” pathways,

thought to be relevant in the pathophysiology of schizophrenia.***

Neuroendocrine Function in Women with Schizophrenia

Given the potential benefit of estrogen in women with schizophrenia,
it is important to recognize that women with schizophrenia may be at
increased risk for hypoestrogenism, either as a consequence of antipsy-
chotic-induced hyperprolactinemia, or perhaps of the illness itself.*

Antipsychotic-Induced Hyperprolactinemia

Typical antipsychotic medications and the atypical antipsychotic
risperidone elevate serum prolactin levels through their potent blockade
of dopamine D2 receptors in the tuberoinfundibular area of the brain.”*”
Antipsychotic-induced hyperprolactinemia appears to be of greater
magnitude in women compared to men,” and has long been considered
a major factor in the high rates of menstrual dysfunction and, possibly,
diminished estrogen levels observed in women with schizophrenia.””*
This topic has become of greater dinical interest since the availability of
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s eve ral atyp i cal antipsychotics with less potential to elevate prolactin.”™

While these new agents have been used to treat female patients with
antipsychotic-induced hyperprolactinemia,”'® studies of the relation-
ship between antipsychotic-induced hyperprolactinemia and ovarian
function in women with schizophrenia are rather limited.

Although menstrual abnormalities have been cited in up to 50-75%
of women treated with antipsychotics,”* these reports do not describe
the relationship of such abnormalities to serum prolactin levels. More
recent studies designed to examine this relationship have failed to show
significant differences in the prolactin levels of female patients with and
without menstrual dysfunction.”?**"% Additionally, even studies of
risperidone, which may have the most potential to elevate prolactin,'®'"
tound no correlation between treatment-induced hyp e rp rolactinemia and
the emergence of prolactin-related side effects, induding amenorthea.""'"
While one study™ reported an inverse relationship between prolactin
and estrogen levels in female patients with schizophrenia, other studies
found no correlation between prolactin and estrogen levels in this

184  Ppatient population.”"* Although there does not appear to be a clear

comwans Telationship between prolactin and estrogen levels in these patients, a

Pandina  number of recent studies,””>¥?*""*'" a5 well as a carefully conducted

study from the pre-neuroleptic era,"® have suggested that women with
schizophrenia do have diminished estrogen levels.

Osteoporosis is associated with both hyperprolactinemia and hypoe-
strogenism."”"® Several authors have suggested that patients with
schizophrenia are at increased risk for osteoporosis, due possibly to
antipsychotic-induced hyperprolactinemia as well as other associated risk
factors such as cigarette smoking, polydipsia, and lack of exercise.”**
Since hyperprolactinemic bone loss appears to be related to the duration
of prolactin elevation rather than to the absolute levels,” it will be
important for future research to establish the extent to which antipsy-
chotic-induced hyperprolactinemia, per se, contributes to the risk of
osteoporosis in this population requiring chronic treatment.

Galactorrhea, a classic clinical manifestation of hyperprolactinemia,
has been reported in 19-50% of female patients treated with antipsy-
chotic medications.”"” While galactorrhea is a benign condition, the
long-term effect of prolactin elevation on breast tissue is unknown.
Although theories of breast cancer development stress the role of estro-
gen, rather than prolactin, as a risk factor, whether chronic treatment
with antipsychotics increase risk for breast cancer has been a matter of
some concern. A study using mammography to compare the incidence
of breast cancer in chronic psychiatric patients to patients at a general
medical clinic reported a 3.5 times higher incidence of breast cancer in
the psychiatric population.” Although such findings are concerning, it
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is not known whether the purported increased cancer rate is related
to the use of prolactin-elevating medication. In addition, results from
epidemiologic studies are equivocal; the majority of studies show no
increased prevalence in breast cancer among antipsychotic-exposed
temales with schizophrenia, ™ or a small increase in females exposed
to typical antipsychotics in an uncontrolled sample.*®

The long-term consequences of antipsychotic-induced hyperprolactine-
mia are unknown. While there may be differential liability for varous
antipsychotics to elevate serum prolactin, the risk of hyperprolactinemia
must be weighed against the risk of other dinically significant effects such
as weight gain and altered glucose and lipid metabolism."****

Hypothalamic-Pituitary-Ovarian Manifestations of Schizophrenia

Based on several studies reporting high rates of menstrual dysfunction
and/or diminished estrogen levels, irrespective of prolactin levels, we
have speculated that ovarian dysfunction may be a neuroendocrine
manifestation of schizophrenia in women. Since dopamine plays an
important role in regulating the hypothalamic-pituitary-ovarian axis,"'
the dopamine dysregulation thought to underlie psychosis may also
impair ovarian function.” Further research is necessary to assess
whether such ovarian dysfunction is primarily related to the schizo-
phrenic process and whether hormone replacement therapy or selective
estrogen receptor modulators might provide clinical benefit to women
with the disorder.

CONCLUSION

The literature suggests that women and men with schizophrenia
manifest the illness differently. Women with schizophrenia tend to have
better premorbid functioning, a later age and distinct pattern of onset,
a more favorable course of illness, different cognitive deficits, and dur-
ing the premenopausal years, a superior treatment response to typical
antipsychotics compared to men. Such differences are thought to arise
from an interaction between sex hormones and psychosocial factors.
Estrogen, perhaps through its effects on dopamine transmission, may
modulate symptom expression and may confer a clinical advantage for
premenopausal women with schizophrenia. Despite the potential ben-
efits of estrogen, women with schizophrenia appear to be at risk for
hypoestrogenism, perhaps due to the prolactin-elevating effects of some
antipsychotic medications or to the illness itself. Further studies are
necessary to determine the long-term consequences of antipsychotic-
induced hyperprolactinemia and clarify the mechanism of hypoestro-
genism in women with schizophrenia. Additionally, further research on
the safety and clinical utility of hormonal therapies to enhance outcome

185
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and potentially reverse some consequences of hypoestrogenism in these
patients is warranted. <
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