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Markus Jäger, Germany
Brian Kirkpatrick, USA
Veena Kumari, UK
Martin Lambert, Germany
Todd Lencz, USA
Anil K. Malhotra, USA

H. Y. Meltzer, USA
Jouko Miettunen, Finland
D. Naber, Germany
Steven G. Potkin, USA
John Daniel Ragland, USA
Luis San, Spain
Hugo Schnack, The Netherlands
Sibylle Schwab, Australia
Steven J. Siegel, USA
Philip R. Szeszko, USA



Contents

Psychosis and Gender, Susana Ochoa, Judith Usall, Jesús Cobo, Javier Labad, and Jayashri Kulkarni
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Susana Ochoa,1, 2 Judith Usall,1, 2 Jesús Cobo,2, 3 Javier Labad,2, 4 and Jayashri Kulkarni5

1 Research and Development Unit of Parc Sanitari Sant Joan de Déu/CIBERSAM, 08330 Sant Boi de Llobregat, Spain
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Psychosis, mainly schizophrenia, is a heterogeneous disorder
with a great variability in its clinical presentation. This
heterogeneity may be explained by the role of gender; thus a
gender-based approach could help us to better define the dis-
ease. Gender differences in social functioning, age of onset,
course of the illness, and other domains have been described
by several authors, showing better functioning and improved
outcome in women with schizophrenia. Moreover, several
treatments are gender sensitive, with differences in treatment
response depending upon gender. The estrogen hypothesis
is one of the most interesting explanations for this gender
difference. Estrogens could be useful for understanding the
pathophysiology of the illness or tailoring specific gender-
related treatments.

The aim of this special issue is to address specific aspects
related to gender in people with psychosis. The design of
more effective preventive and intervention actions in the fu-
ture may benefit from a better understanding of how gender
issues affect subjects with schizophrenia.

Our special issue in the Schizophrenia Research and
Treatment journal brings different perspectives in this new
area. This issue includes seven paper: three revisions and
four original research articles. Introducing the issue, two of
them are focused on assessing gender differences in biological
aspects of the illness such as brain activation mediated by
progesterone in emotion processing and assessing gender
difference in facial, prosodic, and social context emotional
recognition. The following papers deal with gender differ-
ences in remission, recovery, or course of the illness in people
with schizophrenia and schizoaffective disorder or describe

gender differences in patterns of care in schizophrenia and
other psychosis. One paper presents a panoramic view of
the gender differences in psychosis. Another paper, which is
related to more specific gender-related areas, addresses the
role of estrogens in the treatment of symptoms in schiz-
ophrenia. One additional paper provides different insights
in specific legal aspects and interventions to prevent child
custody loss in mothers with schizophrenia.

One of the studies aims to assess whether there are gender
differences in cerebral function and progesterone levels dur-
ing an emotion processing task in people with schizophrenia
and a control group of healthy subjects. Women with
schizophrenia showed a different pattern of brain activity
during the processing of positive emotions, when compared
to women without any mental disorder. In contrast, no
differences were found in the processing of positive emotions
between men with or without schizophrenia. On the other
hand, the relationship between progesterone levels and
patterns of brain activation during the emotion processing
task between patients and controls differs in men, but not
women. The main finding of this study is that progesterone
levels affect differently men and women with schizophrenia
in the processing of emotions.

One more study explores potential gender differences in
facial, prosodic, and social context emotional recognition
in a sample of people with schizophrenia and controls.
People with schizophrenia showed lower accuracy and longer
response times than controls, but no significant sex differ-
ences were observed in either facial or prosody recognition.
Females showed higher empathy than males in social context
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emotions regarding happiness. Women reported higher
identification with fear films than men. This paper reported
emotional recognition deficits in people with schizophrenia,
independent of gender.

One additional paper assesses gender differences in re-
mission and recovery in people with schizophrenia and schiz-
oaffective disorder. No gender differences were found related
to the number of hospitalizations. Men showed, when com-
pared to women, longer time since last hospitalization. Re-
garding gender differences in diagnoses, a greater proportion
of women suffered from schizoaffective disorder. Women
also showed improved recovery in terms of clinical, func-
tional, and subjective wellbeing. The clinical implications of
these results are related to treatment and a better course of
the illness in female patients.

One more tests whether there are gender differences in
prevalence and service use in people with schizophrenia
and other psychoses. Increased prevalences of schizophrenia,
schizophreniform disorder, substance-induced psychosis,
and psychotic disorder NOS were found in men whereas
women had increased prevalences of schizoaffective and de-
lusional disorder. Women with schizophrenia (specially
paranoid and residual) and brief psychosis required fewer
hospital admissions than men. On the other hand, the
number of hospitalized days was greater in men with disorga-
nized, residual, and undifferentiated subtype of schizophre-
nia and delusional disorder. These results show a different
pattern of service use related to gender in schizophrenia and
other psychoses.

Another paper is an extensive revision of gender differ-
ences in several domains of people with schizophrenia and
first-episode psychosis. The topics discussed in the review
are prevalence and incidence, age of onset, symptoms, pre-
morbid, social, and cognitive functioning, substance abuse,
course of illness, physical health and metabolic complica-
tions, and familial risk and obstetric complications. In sum-
mary, the revision concludes that women presented lower
incidence of the illness, better prognosis and social func-
tioning, and a greater response to treatment. However,
several issues remain uncertain, and future research studies
are needed to clarify these controversial issues.

In one paper there is a revision about the role of estrogens
and other hormones in the pathophysiology and treatment of
people with schizophrenia. The paper revises the epidemio-
logical, life cycle, preclinical, and clinical findings regarding
the role of estrogens in schizophrenia. The authors describe
the estrogen protection hypothesis and the hypothesis of
hypoestrogenism related to clinical and epidemiological re-
sults of several studies in women and men. Estrogens have
been found to be effective as a coadjuvant treatment in peo-
ple with schizophrenia.

Also one of the papers revises the interventions to prevent
child custody loss in mother with schizophrenia. Results of
studies related to this topic are presented from an elaborate
search. Discussed topics include the prevalence of custody
loss in mother with psychosis, the impact of diagnosis in
custody loss, the impact of custody loss in mothers, the
postpartum vulnerability to custody loss, and several recom-
mendations for mothers and care providers for preventing

custody loss. Most mothers with schizophrenia lose custody
of their children only for having a schizophrenia diagnosis,
especially in the postpartum period. Several interventions
addressed to administrative policies, service providers, and
mothers are needed in order to ensure the best situation for
the children in their own family.

As a conclusion, this special issue approaches gender
differences and gender-related aspects in several domains in
schizophrenia and other psychoses. The estrogen hypothesis
is present in several papers as one of the possible explanations
to these differences. However, some domains have yielded
inconclusive data. The aim of this issue is to detect the
most controversial areas that need to be clarified in further
research.

Susana Ochoa
Judith Usall

Jesús Cobo
Javier Labad

Jayashri Kulkarni



Hindawi Publishing Corporation
Schizophrenia Research and Treatment
Volume 2012, Article ID 916198, 9 pages
doi:10.1155/2012/916198

Review Article

Gender Differences in Schizophrenia and First-Episode Psychosis:
A Comprehensive Literature Review
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Recent studies have begun to look at gender differences in schizophrenia and first-episode psychosis in an attempt to explain the
heterogeneity of the illness. However, a number of uncertainties remain. This paper tries to summarize the most important findings
in gender differences in schizophrenia and first-psychosis episodes. Several studies indicate that the incidence of schizophrenia
is higher in men. Most of the studies found the age of onset to be earlier in men than in women. Findings on symptoms
are less conclusive, with some authors suggesting that men suffer more negative symptoms while women have more affective
symptoms. Premorbid functioning and social functioning seem to be better in females than males. However, cognitive functioning
remains an issue, with lack of consensus on differences in neuropsychological profile between women and men. Substance abuse
is more common in men than women with schizophrenia and first-episode psychosis. In terms of the disease course, women have
better remission and lower relapse rates. Lastly, there is no evidence of specific gender differences in familial risk and obstetric
complications. Overall, gender differences have been found in a number of variables, and further study in this area could help
provide useful information with a view to improving our care of these patients.

1. Introduction

Schizophrenia and first-episode psychosis are disorders with
considerable heterogeneity in several of its basic features.
There is great variability in clinical presentation, disease
course, and response to both pharmacological and psycho-
social treatment. Some aspects of this heterogeneity may be
gender related and, given the reliability, stability, and validity
of its definition, study of the gender variable may help ex-
plain the differences. Gender differences have been studied
extensively in recent decades and although there are definite
findings, much uncertainty remains about the extent of the
differences. This paper will try to summarize the most rele-
vant research done around the world on gender differences in
schizophrenia and first-psychosis episodes. The topics dis-
cussed in this paper will be prevalence and incidence, age of

onset, symptoms, premorbid, social and cognitive function-
ing, substance abuse, course of illness, physical health and
metabolic complications, and familial risk and obstetric
complications. The paper will try to assess gender differences
studies on each of these topics in people with schizophrenia
and in first-episode psychosis. A greater understanding of the
gender differences presents in schizophrenia and first-epi-
sode psychosis can help us design more effective preventive
and intervention actions.

2. Prevalence and Incidence of Schizophrenia

The existence of gender differences in the incidence of schizo-
phrenia has been subject to debate. Traditionally, it was ac-
cepted that the incidence and prevalence of schizophrenia
was the same in men and women [1]; however, recent studies
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suggest gender differences in the incidence of the illness.
Lewine et al. [2] were the first to note that by using more
restrictive criteria for the diagnosis of schizophrenia, the
number of women excluded from the definition is greater
than men. Castle et al. [3] applied a different set of diagno-
stic criteria to an incidence sample of patients with a wide
range of nonaffective psychosis presentations and found that
the effect of different diagnostic criteria on the gender ratio is
profound. For example, the Feighner restrictive criteria
found a ratio of female-men 0.41 : 1 and the ICD the ratio fe-
male-men is 0.92 : 1. Using standard diagnostic criteria in an
incidence population study, a meta-analysis by Aleman et al.
[4] confirmed that the men had a higher incidence (ratio
1.42). However, the recent studies of prevalence of schizo-
phrenia in general population did not find gender differences
[5, 6]. One possible explanation for the disparity between
incidence and prevalence could be related to compliance with
treatment and higher rates of suicide completion in men than
in women [7]. Another possible explanation could be related
to the design of the studies, for example, one centered more
in epidemiological resources and the incidence was centered
in clinical data.

No gender differences have been found in prevalence of
schizophrenia in epidemiological studies; however, it seems
that more new cases of schizophrenia have been detected in
men.

3. Age of Onset

Differences in age of onset are the most replicated finding in
studies into gender differences in schizophrenia. [8–10] Men
usually develop the illness at age 18–25, while in women, the
mean age of onset is 25–35. Furthermore, the onset distri-
bution curves for males and females are not isomorphic.
Women seem to have two peaks in the age of onset of disease:
the first after menarche and the second once they are over 40
[3, 11]. However, in 1998, Castle et al. found that early-onset
age distribution is similar between men and women [12].
The major prevalence of women once they are over 40 years
could be explained by the reduction of estrogens after meno-
pause according the estrogenic hypothesis of schizophrenia
[13]. However, a number of studies found no gender dif-
ference in the age of onset [14–16].

Some authors have suggested that differences in age of
onset appear to depend on the presence or absence of family
history, with no differences being found between men and
women if they had a family history [17, 18].

Besides, the findings of early age of onset in men have
been replicated in first-episode psychosis [19, 20], indicating
a consistency with the results found in schizophrenia.

Gender differences have been found in most of the stud-
ies done in age of onset in schizophrenia and first-episode
psychosis, showing a different profile of onset of illness be-
tween women and men.

4. Symptoms
The study of gender differences in symptoms of schizophre-
nia has been one of the most explored issues. However, the
results in this area are inconclusive.

Several studies have found gender differences in negative
symptoms, showing that in males, they were more severe
[21–23]. Moreover, in a sample of 276 people with schizo-
phrenia, Galderisi et al. [10] found that men scored higher in
disorganization and negative symptoms. In a large sample of
patients with psychosis, Morgan et al. [24] identified a higher
prevalence of depressive symptoms and lower prevalence of
negative symptoms in women. Higher prevalence of depres-
sive and anxiety symptoms in women had been found in pre-
vious studies [3, 25].

Nevertheless, most of the studies [15, 26, 27] found no
significant clinical differences in symptoms, [19, 26, 27]
which is in line with our team’s findings [28].

Results from the assessment of symptoms in first-episode
psychosis are also inconclusive. In a group of patients with
schizophrenia admitted for the first time, Szymanski et al.
[28] found that women presented more anxiety, illogical
thinking, inappropriate affect, and bizarre behavior than
men. Cotton et al. [29] found that women presented higher
levels of affective symptoms than men. However, no gender
differences were found in the study by Barajas et al. [30].

In relation to diagnosis, Andia et al. [31] found a higher
percentage of women diagnosed with paranoid schizophre-
nia.

There is not a clear influence of gender in the symptoms
presented in people with schizophrenia and first-episode psy-
chosis. However, the studies that found gender differences
describe higher presence of negative and disorganization
symptoms in men and higher prevalence of affective symp-
toms in women.

5. Premorbid Functioning

Better premorbid functioning has been associated with a bet-
ter prognosis for the illness. Gender differences here could,
therefore, have a bearing on how the schizophrenia evolves.
In general, most studies have found gender differences in pre-
morbid functioning, this being worse in men than in women
[21, 24, 32–34]. McGlashan and Bardenstein [32] found that
women had better premorbid social functioning and marital
adjustment. However, in a sample of 113 patients, females
and those with a diagnosis of schizoaffective disorder had
better premorbid adjustment in the academic domain, but
not in the social domain [34].

These results have been replicated in a sample of first-
episode psychosis [35, 36]. Little is known about gender dif-
ferences in the psychosis prodromes. In adolescents at ultra-
high-risk (UHR) of imminent onset of psychosis, being fe-
male was a significant predictor of conversion to affective
psychosis two years after ascertainment [36] and young male
adults with a diagnosis of schizotypal disorder had a fourfold
risk of conversion to schizophrenia one-year after enrolment
when compared to females [36].

In a study by Rachel Willhite with sixty-eight ultra-high-
risk patients in California (USA), the authors investigated ge-
nder differences in symptoms, functioning, and social sup-
port. There were no gender differences in demographic varia-
bles, symptoms, or functioning at baseline. Males were found
to have significantly higher levels of negative symptoms and



Schizophrenia Research and Treatment 3

marginally lower levels of functioning and females reported
higher levels of social support at baseline. Differences in ne-
gative symptoms were found to mediate differences in func-
tioning between male and female patients. This study sug-
gests that gender-based differences in symptom presentation
and functional outcome may predate conversion to psychosis
[37].

Also interesting is the association found between worse
premorbid adjustment, insidious onset, and negative symp-
toms [33, 38]. Thus, one explanation for the worse premor-
bid functioning in men could be the earlier age of onset.

Most of the literature that assesses premorbid function-
ing found that women have higher levels of premorbid ad-
justment and reported higher levels of social support than
men.

6. Social Functioning

In general, studies that have examined gender differences in
social functioning have found better performance in women.
Chaves et al. [38] found that women were better adapted and
presented less disability than men. In a three-year follow-up
study of 86 patients who had a first episode of schizophrenia,
using the DAS scale, Vázquez-Barquero et al. [39] found that
men had a worse prognosis. A previous study by our group of
239 patients with schizophrenia living in the community also
found that men scored higher in disability (measured with
the DAS scale) [40, 41]. Vila-Rodriguez et al. [42] replicated
these results, finding that women scored higher in social
functioning assessed by LSP. Recently, following a 20-year
longitudinal study, Grossman et al. [43] found that women
had better global functioning over the course of the illness.

However, after assessing the occupation rate and several
psychosocial functioning indices (PSP, PSRS, and UPSA-B)
in patients with schizophrenia, Galderisi et al. [10] found no
gender differences in social outcome. Additionally, in a long-
term study (15 years), Bottlender et al. [44] failed to detect
gender differences in social disability in patients with schizo-
phrenia, schizoaffective, and affective disorders through the
DAS.

In first-episode psychosis, the results obtained by Cotton
et al. [29] show that women had higher levels of functioning
(assessed by GAF, unemployment index and living with
family).

In relation to stressful life events, several studies have
found that females need more exposure to stressful life events
than males to trigger a psychotic disorder [45, 46]. It seems
that women with schizophrenia presented higher resilience
than men to cope with stress situations and women need
higher risk factors in order to develop a psychosis than men
do.

Regarding the needs of patients with schizophrenia, men
presented more basic (accommodation, food, daily activities)
and functional needs (education, money, personal care),
while women scored higher in the prevalence of service needs
(information about the illness, benefits, transport) [47]. This
finding indicates that women perform better in basic and
functional domains than men, and men should be trained
in order to acquire these functional skills.

In relation to fertility, some reports suggest reduced pro-
creation among men with schizophrenia, but the cause is
unknown. Male cases were significantly more likely than fe-
male cases to be single and childless [48]. In contrast, the
Indo-US Project on Schizophrenia Genetics detected that a
reproductive deficit observed among US males was not ob-
served among the Indian men. Conjugal status was a sig-
nificant covariate for reproduction in both samples. The re-
productive deficit may be due to difficulties in establishing
long-term conjugal relationships among the US men and not
in the Indian sample. According to the authors, the differ-
ences may also reflect underlying cultural variations related
to marital practices [49].

Women with schizophrenia and first-episode psychosis
performed better in social functioning according to objective
assessments (fertility, being married) and social scales assess-
ment. Moreover, women presented less basic and functional
needs and need more exposure to life events in order to de-
velop a psychosis illness.

7. Cognitive Functioning

Gender differences in cognitive domains have been another
controversial issue. A number of authors have demonstrated
that men score worse in attention, language, and executive
function than women [50–53]. Vaskinn et al. [54] suggest
better functioning in neuropsychological performance in
women than men, except in the category of attention. Bozi-
kas et al. [55] found that women performed better than men
in verbal learning and memory.

Bilder et al. [56] found that males performed better in the
information subtest of the WAIS, while women performed
better in the Digit Symbol subtest. Other studies have shown
cognitive functioning to be worse in women with schizophre-
nia than men [57, 58].

In the study by Karilampi et al. [59], better cognitive
function was predicted by higher psychosocial functioning
levels in males but by lower symptom levels in females, sug-
gesting a slight difference between women and men in the
domains relating to cognitive function, which need to be
taken into account.

Other studies, however, found no gender difference in the
assessment of cognitive domains [60–62].

Gender differences in cognitive function in people with
schizophrenia remained controversial. The studies that
found gender differences indicate higher levels of functioning
in women especially in the language, executive, and memory
domains.

8. Substance Abuse

Substance abuse presented a higher prevalence in people with
schizophrenia and first-episode psychosis [63–65]. The rates
indicated that men consume more cannabis than women [64,
66]. In the case of first-episode psychosis, men had a higher
prevalence of cannabis use than women [29, 64, 66, 67].
Moreover, Rodrı́guez-Jiménez et al. [68] found that men
have higher comorbidity of cocaine and hallucinogen use and
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of cannabis use than women. In the case of alcohol abuse, the
data show that males present higher levels of consumption
than women [10].

In addition, Arendt et al. [69] demonstrate that the risk
of developing psychosis is higher in men who consume can-
nabis than women. The study assessed a total of 535 people
with a cannabis-induced psychosis over three years, and the
rates for developing schizophrenia were 47.6% in males ver-
sus 29.8% in women.

Men presented higher prevalence of substance abuse and
higher levels of comorbidity than women. Moreover, it seems
that substance abuse could be a risk factor for developing
psychosis in males.

9. The Course of the Illness
The disease course for schizophrenia has been reported as
following different patterns in males and females. Uggerby
et al. [70] studied the prevalence of institutionalized and
noninstitutionalized people with schizophrenia in Denmark
in a sample of 22,395 people. The results showed that being
male was one of the predictors of institutionalization. Gender
has also been identified as one of the factors influencing
clinical remission, with relapse rates being higher in men and
remission rates higher in women [71].

With regard to hospitalizations, Usall et al. [40] found
that the number of previous hospitalizations was similar for
both men and women. However, women required less time
in hospital than men at baseline. After a three-year followup
of these patients, the results indicated that women had fewer
admissions than men and the length of stay was shorter
(men, 40 days versus women, 5.8) [72]. In the SOHO Study,
however, Haro et al. [71] found that women presented a
higher risk of hospitalization than men.

The efficacy and tolerance of the different antipsychotic
treatments may be gender-sensitive. Most studies found that
women respond better to typical antipsychotics [28, 73] and
olanzapine [74, 75] The results for clozapine are more con-
troversial [75–77]; as for risperidone, the few studies in this
direction have not found differences [78]. Premenopausal
women had a significantly better treatment response to olan-
zapine than postmenopausal women, regardless of chronicity
and treatment [74].

No significant gender differences were found, either in
treatment response or neurological side effects, in patients
treated with risperidone [78]. There were, however, some
concerns about parkinsonian symptoms with atypical neu-
roleptics being more frequent in women [79].

The results found regarding course of illness are contro-
versial; however, it seems that women presented higher rates
of remission, less days of hospitalization, and better response
to typical antipsychotics than men.

10. Physical Health and
Metabolic Complications

There have also been concerns about gender differences in
relation to physical health and metabolic complications in
psychosis.

The metabolic impact of antipsychotic treatments in wo-
men (and men) is significant. Atypical and older antipsy-
chotics are very useful drugs, but they can be associated with
hyperprolactinemia and related disorders. These endocrine
aspects are particularly significant. Women have greater me-
tabolic and endocrine-induced antipsychotic side effects. In
fact, every woman exposed to atypical antipsychotics is at
risk of developing hyperprolactinemia-related problems, pa-
rticularly young women [80–82]. Previous studies have con-
sistently reported a higher prevalence of hyperprolactinemia
in women receiving antipsychotics, and cross-sectional stud-
ies in the USA and UK have estimated hyperprolactinemia
prevalence rates of up to 42% in men and 75% in wom-
en with schizophrenia who were receiving conventional anti-
psychotics or risperidone [83, 84]. It is known that hyper-
prolactinemia is associated with a number of physical health
problems in males and females, particularly endocrine and
immunological system changes, as well as growth hormone
alterations. For example, in one study which included 150
women, 14% were observed to develop galactorrhea within
75 days of initiating treatment with conventional antipsy-
chotics [85]. Hyperprolactinemia affects long-term health in
women. Menstrual irregularities have been found in up to
48% of women receiving antipsychotic treatment [80, 82].
Reduced bone mineral density has been demonstrated in
57% of men and 32% of women treated with prolactin-
raising antipsychotics for over 10 years [86]. One case-con-
trol study investigated whether potential treatment-emergent
decreases in bone mineral density could confer an increased
risk of hip fractures in patients with a history of schizophre-
nia [87].

Although sexual dysfunction appears to be inherent to
the illness in patients with schizophrenia, it is also frequently
reported during antipsychotic treatment, with interesting
gender differences. More than 50% of males and 30% of fe-
males have been shown to experience sexual dysfunction
during conventional antipsychotic treatment. This specific
secondary effect may be relevant to adherence in some pa-
tients [88, 89].

A Spanish national cross-sectional study in 733 patients
diagnosed with schizophrenia on treatment with second gen-
eration antipsychotics and admitted to short-stay hospital
units detected different cardiovascular risk factors in women
than in men. Men were treated for hypertension (OR = 25.34,
P < 0.03) and women for diabetes (OR = 0.02, P < 0.03)
[90].

Metabolic syndrome is associated with the development
of coronary heart disease and diabetes mellitus. A higher
presence of metabolic syndrome has been detected in fe-
males. In a Turkish sample, Boke et al. found that 61.4% of
females, but only 22.4% of males, had metabolic syndrome
[91].

The prevalence of metabolic syndrome in 1460 US pa-
tients from the Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE) showed important gender differences.
In females, depending on the criteria used, it was 51.6%
(NCEP) or 54.2% (AHA), compared to 36.0% (NCEP; P =
0.0002) or 36.6% (AHA; P = 0.0003) for males. 73.4% of
all females (including nonfasting subjects) met the waist
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circumference criterion compared to 36.6% of males. In a
logistic regression model with age, race, and ethnicity as
covariates, CATIE males were 138% more likely to have
metabolic syndrome than a general population-matched
sample (NHANES), and CATIE females, 251% more likely
than their general-population counterparts. Even when con-
trolling for differences in body mass index, CATIE males were
still 85% more likely to have MS than the NHANES male
sample and CATIE females, 137% more likely to have MS
than females in NHANES [92].

In contrast, in a study devoted to detect coronary heart
disease risk and prevalence of metabolic syndrome in 268 pa-
tients with schizoaffective disorder receiving antipsychotics,
the authors detected no gender differences, but coronary
heart disease risk and prevalence of metabolic syndrome
were higher among patients with schizoaffective disorder.
The prevalence of metabolic syndrome was associated with
age and severity of disease, but not with gender [93].

Individuals with nonaffective psychosis appear to have an
increased prevalence of abnormal glucose tolerance prior to
antipsychotic treatment, but this predisposition also appears
not to be gender sensitive [94]. Similarly, a large community
study in Ontario (Canada) with 1123 schizophrenic outpa-
tients failed to detect gender differences in dysglycemia [95].

Regarding metabolic and endocrine-induced antipsycho-
tic side effect, women presented higher prevalence of symp-
toms. Hyperprolactinemia and diabetes are more present in
women, while hypertension is more prevalent in men with
schizophrenia.

11. Familial Risk and Obstetric Complications

Various studies have found a higher risk of schizophrenia in
relatives of women than in relatives of men [96–98].

However, Kendler and Walsh found no gender differences
in the familial risk of schizophrenia [99]. These authors stud-
ied familial risk in a sample of 354 first-degree relatives of
patients with schizophrenia from the Roscommon Family
Study who were interviewed personally. It also explored the
possible association between age at onset, gender, and fam-
ilial risk. The results of Pulver and Liang [97] showed that
relatives of men with schizophrenia who have an age of onset
under 17 have a significantly higher risk of schizophrenia.
However, the authors also found an association between age
at onset of schizophrenia and familial risk in women. Other
studies have found no interaction between age of onset,
gender, and familial risk [100].

Results on whether gender differences exist in the in-
cidence of obstetric complications in patients who will de-
velop schizophrenia have been inconsistent. Some studies
have found more obstetric complications in men [101, 102].
However, other studies have found no gender differences
[103, 104] and others still have found more obstetric com-
plications in women [105]. The influence of gender in the
prevalence of obstetric complications, therefore, remains un-
clear.

Women need higher presence of familial risk than men in
order to develop the illness. However, there are not clear

results about the influence of gender in the number of
obstetric complications.

12. Conclusions

In conclusion, although the extent of gender differences in
schizophrenia and first-episode psychosis is a controversial
issue, this paper discusses some of the most replicated gender
differences in schizophrenia and first-episode psychosis.
Several studies indicate that schizophrenia and first-episode
psychosis are less incident in women than in men but, in the
case of women, it seems that the prognosis of the illness, the
social functioning and the response to treatment is better.
According to most of the studies revised, one possible ex-
planation of this better adjustment could be that women
presented a higher age of onset than men, which allows them
to adjust better to the requirements of the community. The
estrogen hypothesis tries to explain why women have a later
age of the onset. According to this hypothesis some therapeu-
tic treatments associated with estrogens could be useful for
improving symptoms and cognition, especially in women.
Moreover, the review shows us that women need more risk
factors in order to develop schizophrenia than men (more
familial risk, more presence of life events). This findings are
in agreement with the neurodevelopment hypothesis, where
men seem to present a more deteriorated profile than women
before the onset of the illness.

One of the limitations of this paper is that, given the
breadth of the subject, some issues have not been com-
mented. Social influence of the context and the fact that most
of the studies have been done in developed countries is a clear
limitation that should be taken into account in the future.

From the reviewed literature, we conclude that women
with schizophrenia perform better in several areas than men;
however, future research should be addressed to study gender
differences to clarify the remaining controversial issues. Nov-
el sex-specific treatments could be developed to better meet
the needs of people with schizophrenia and first-episode psy-
chosis.
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165–171, 2001.

[48] P. Thomas, J. Wood, A. Chandra, V. L. Nimgaonkar, and S. N.
Deshpande, “Differences among men and women with schi-
zophrenia: a study of US and Indian samples,” Psychiatry
Investigation, vol. 7, no. 1, pp. 9–16, 2010.

[49] T. Bhatia, M. A. Franzos, J. A. Wood, V. L. Nimgaonkar, and
S. N. Deshpande, “Gender and procreation among patients
with schizophrenia,” Schizophrenia Research, vol. 68, no. 2-3,
pp. 387–394, 2004.

[50] J. M. Goldstein, L. J. Seidman, S. Santangelo, P. H. Knapp,
and M. T. Tsuang, “Are schizophrenic men at higher risk for
developmental deficits than schizophrenic women? Impli-
cations for adult neuropsychological functions,” Journal of
Psychiatric Research, vol. 28, no. 6, pp. 483–498, 1994.

[51] L. J. Seidman, J. M. Goldstein, J. M. Goodman et al., “Sex
differences in olfactory identification and Wisconsin card
sorting performance in schizophrenia: relationship to atten-
tion and verbal ability,” Biological Psychiatry, vol. 42, no. 2,
pp. 104–115, 1997.

[52] J. M. Goldstein, L. J. Seidman, J. M. Goodman et al., “Are
there sex differences in neuropsychological functions among
patients with schizophrenia?” American Journal of Psychiatry,
vol. 155, no. 10, pp. 1358–1364, 1998.

[53] A. L. Hoff, M. Wieneke, W. O. Faustman et al., “Sex differ-
ences in neuropsychological functioning of first-episode and
chronically III schizophrenic patients,” American Journal of
Psychiatry, vol. 155, no. 10, pp. 1437–1439, 1998.

[54] A. Vaskinn, K. Sundet, C. Simonsen, T. Hellvin, I. Melle,
and O. A. Andreassen, “Sex differences in neuropsychological
performance and social functioning in schizophrenia and
bipolar disorder,” Neuropsychology, vol. 25, no. 4, pp. 499–
510, 2011.

[55] V. P. Bozikas, M. H. Kosmidis, A. Peltekis et al., “Sex differ-
ences in neuropsychological functioning among schizophre-
nia patients,” Australian and New Zealand Journal of Psychia-
try, vol. 44, no. 4, pp. 333–341, 2010.

[56] R. M. Bilder, L. Lipschutz-Broch, G. Reiter, S. H. Geisler, D. I.
Mayerhoff, and J. A. Lieberman, “Intellectual deficits in first-
episode schizophrenia: evidence for progressive deteriora-
tion,” Schizophrenia Bulletin, vol. 18, no. 3, pp. 437–448,
1992.

[57] D. Perlick, S. Mattis, P. Stastny, and J. Teresi, “Gender dif-
ferences in cognition in schizophrenia,” Schizophrenia Re-
search, vol. 8, no. 1, pp. 69–73, 1992.

[58] R. R. J. Lewine, E. F. Walker, R. Shurett, J. Caudle, and C.
Haden, “Sex differences in neuropsychological functioning
among schizophrenic patients,” American Journal of Psychi-
atry, vol. 153, no. 9, pp. 1178–1184, 1996.

[59] U. Karilampi, L. Helldin, and T. Archer, “Cognition and glob-
al assessment of functioning in male and female outpatients
with schizophrenia spectrum disorders,” Journal of Nervous
and Mental Disease, vol. 199, no. 7, pp. 445–448, 2011.

[60] T. E. Goldberg, J. M. Gold, E. F. Torrey, and D. R. Weinberger,
“Lack of sex differences in the neuropsychological perfor-
mance of patients with schizophrenia,” American Journal of
Psychiatry, vol. 152, no. 6, pp. 883–888, 1995.

[61] R. K. R. Salokangas, “Prognostic implications of the sex of
schizophrenic patients,” British Journal of Psychiatry, vol. 142,
no. 2, pp. 145–151, 1983.

[62] P. J. Moriarty, D. Lieber, A. Bennett et al., “Gender differences
in poor outcome patients with lifelong schizophrenia,” Schi-
zophrenia Bulletin, vol. 27, no. 1, pp. 103–113, 2001.

[63] D. Wade, S. Harrigan, J. Edwards, P. M. Burgess, G. Whelan,
and P. D. McGorry, “Substance misuse in first-episode psy-
chosis: 15-month prospective follow-up study,” British Jour-
nal of Psychiatry, vol. 189, pp. 229–234, 2006.

[64] T. R. E. Barnes, S. H. Mutsatsa, S. B. Hutton, H. C. Watt, and
E. M. Joyce, “Comorbid substance use and age at onset of
schizophrenia,” British Journal of Psychiatry, vol. 188, pp.
237–242, 2006.

[65] M. T. Compton, M. E. Kelley, C. E. Ramsay et al., “Association
of pre-onset cannabis, alcohol, and tobacco use with age at
onset of prodrome and age at onset of psychosis in first-
episode patients,” American Journal of Psychiatry, vol. 166,
no. 11, pp. 1251–1257, 2009.

[66] D. J. Foti, R. Kotov, L. T. Guey, and E. J. Bromet, “Cannabis
use and the course of schizophrenia: 10-year follow-up after
first hospitalization,” American Journal of Psychiatry, vol. 167,
no. 8, pp. 987–993, 2010.
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Objective. The main objective is to analyze the use of mental health services in a sample of people with schizophrenia and other
psychoses according to gender. Method. The sample of this observational and retrospective study (n = 7483) consisted of all
the persons who visited any mental health service of the Parc Sanitari Sant Joan de Déu from 2001 to 2007 with a diagnosis
of schizophrenia and other psychoses. The main measures analyzed regarding gender were the frequency of patients for each
diagnosis, their risk of being admitted into hospital, and the number and length of hospitalizations for the subsample of inpatient
people during the study period. Results. Men are more frequent in the total sample (58.1%). For diagnosis of schizoaffective or
delusional disorder, women have a higher frequency than men. Women with diagnosis of schizophrenia have a lower risk of being
admitted to the hospital (RR = 0.84, 95% CI (0.72, 0.97)). We found a higher risk of longer stays for men with schizophrenia of
the disorganized type (RR = 0.49, 95% CI (0.30, 0.81)), undifferentiated (RR = 0.41, 95% CI (0.27, 0.61)), or delusional disorder
(RR = 0.65, 95% CI (0.49, 0.87)). Conclusion. Gender of patients is a relevant variable in mental health service use by patients with
schizophrenia and other psychoses.

1. Introduction

Gender differences in schizophrenia have received wide-
spread empirical support with respect to incidence, age at
onset, familial transmission, and neurobiological factors
[1, 2]. However, gender differences in the use of mental
health services have been less studied, and the results are
controversial.

The most studied variables are number of hospitaliza-
tions and length of hospital stay. Some researchers have
found a higher number of hospitalizations and length of stays
in men than women [3–5]. However, Lindamer et al. [6]
found that women with schizophrenia have a higher risk of
being hospitalized than men.

Specifically, gender differences in the use of services with
regard to the different subtypes of schizophrenia have been
less explored. Beratis et al. [7] found that the frequency of
men was more than three times greater than that of women
in the residual and the catatonic subtypes. Tang et al. [8],
using the ICD-10 classification system, found differences in
the overall subtype distribution between male and female

patients, with the paranoid subtype being more common
in females; however, they did not explore hospitalizations
regarding the subtypes of schizophrenia.

On the other hand, Mimica et al. [9] found a different
hospitalization pattern between subtypes of schizophrenia;
the catatonic subtype are admitted to hospital earlier than
the paranoid subtype since the onset of the illness. The
authors did not found gender influence between subtypes of
schizophrenia and days prior to hospitalization.

Furthermore, it is necessary to explore gender differences
with regard to mental health service use in other psychosis
diagnoses. According to Høye et al. [10], psychiatrists tend
to diagnose schizophrenia more often in men than women,
so women might have been diagnosed with other psychoses.
Therefore, the diagnosis of other psychoses should be studied
in relation to prevalence and service use by gender.

However, gender differences studies in other psychosis
disorders are scarce. McGlashan et al. [11] found that the
profile of people with a schizoaffective disorder is similar
to that of people with schizophrenia; however, the gender
pattern of the two diagnoses is different, showing no gender
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differences in the schizoaffective disorders. In delusional
disorders, course type and use of resources appeared to be
similar in both genders as discussed by de Portugal et al. [12].
Substance-induced psychosis seems to be more prevalent
in men, and in most cases it evolves into a schizophrenia
disorder [13]. Therefore, it seems that there is no specific
information about gender differences in the service use and
outcome in all these diagnoses.

In first-episode psychosis, gender differences with regard
to the number of hospitalizations are controversial. Cotton et
al. [14] found lower hospital admission in women; however,
when they analyzed affective and nonaffective psychosis
separately, the differences were only found in the affective
psychosis. Segarra et al. [15] did not find gender differences
in the number of admissions to hospital in first-episode-
psychosis non-substance-dependent patients. Malla et al.
[16] did not find any gender differences in the relapse
rates in a first-episode psychosis sample (including 81.7%
schizophrenia, 7.9% delusional disorder, brief psychosis,
and psychosis not otherwise specified, and 10% affective
psychosis). Thus, it seems that patterns of service use in first-
episode psychosis are different than in schizophrenia.

In general, most studies found that women with
schizophrenia require less hospitalizations and shorter length
of stay, but we do not know if there are any differences
in relation to subtypes of diagnosis. Moreover, there is no
evidence of gender differences in other psychosis diagnoses.
Therefore, the aim of our study is to assess gender differences
in the number of hospitalizations and length of hospital stays
in schizophrenia, the subtypes of schizophrenia, and other
psychosis diagnoses.

2. Materials and Methods

2.1. Study Design. Using clinical data stored in the com-
puterized clinical records of the Parc Sanitari Sant Joan de
Déu Mental Health Services Network (PSSJD), this 7-year
observational and retrospective study aimed to describe and
compare the use of the mental health services of the network
by all the people on file with a diagnosis of “schizophrenia”
or “other psychotic disorder” from 2001 to 2007. The
institution has computerized clinical records operating since
2001 which enable to obtain data of the patients who have
visited the health services. The Parc Sanitari Sant Joan de
Déu Mental Health Services Network (PSSJD) is very wide
and includes hospital and outpatient care in Barcelona and
the metropolitan area. PSSJD centers are the reference mental
health services in this area with a total coverage population
of 800,000 people.

2.2. Measures and Outcomes. From all the cases included
in the clinical records, only those cases with a diagnosis of
“schizophrenia” or “other psychotic disorder” were selected
for further analyses. The total sample size was 7483 patients.
The diagnosis was that last determined as principal by the
reference therapist according to the DSM-IV-R criteria. In
this selected population, we analyzed gender, age of patients
at the beginning of the followup, the time between the first
visit in our institution and the last visit included in our study

period, and a series of variables regarding use of services:
the frequency of patients in each diagnose, the number
of admissions in hospital care departments, and the total
number of days of hospitalization in each department during
the study period. Frequency of patients in each diagnosis
and the risk of having at least an admission during the
observed period were studied in the total sample. Number of
admissions of more than 24 hours was analyzed for people
who were in-patients at least a time during the analyzed
period (N = 3755), and length of stay was studied in patients
who stayed at hospital at least for a day (N = 2419). The
difference between sample sizes was due to the presence of
missing values in the variable that registered the count of
number of days in hospital.

2.3. Ethical Aspects. All the patients treated at PSSJD signed
a consent form stating that all the data regarding their
clinical record is confidential and will be subject to the data
protection law currently in force.

The information about patients was not included in the
database, following the data protection law in order to ensure
the anonymity and confidentiality of the data.

Moreover, the study was approved by the Ethics Commit-
tee of Hospital Sant Joan de Déu.

2.4. Statistical Analysis. The statistical analysis of the data
aimed to describe gender differences with regard to the count
of cases found for schizophrenia disorder, for each subtype
(paranoid, disorganized, catatonic, undifferentiated, and
residual) and for schizophreniform disorder, schizoaffective
disorder, delusional disorder, other nonorganic psychoses,
brief psychosis, shared psychotic disorder, psychotic disorder
due to a general medical condition, substance-induced
psychosis, and psychotic disorder NOS. The Chi-square test
was used to analyze gender distribution. In order to study
admission variables, two analyses were carried out. First,
for the total sample we analyzed the risk of having at least
one hospital admission during the study period according
to gender and diagnoses by means of a logistic regression
model, regardless of the total number of admissions. Second,
gender differences were analyzed in the total number of
patient admissions for both genders in the sample of patients
admitted to any hospital department at least once during
this period. Due to the overdispersion of data, the negative
binomial regression with log link was used. To analyze the
differences regarding the length of hospital stay per patient
according to gender and diagnosis, this study took into
account the patients admitted at least for a day in any of
the hospital departments during the study period. Since
the day count was also significantly overdispersed for each
diagnosis, data was modeled once again according to the
negative binomial regression model. All the models have
been adjusted by age and years of treatment to avoid a
confounding effect. Confidence intervals were calculated at
95%. Analyses were carried out with R 2.12.0.

3. Results

The sample analyzed in this study consisted of a total of
7483 patients, 3,137 (41.9%) females and 4,346 (58.1%)
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Table 1: Frequence of attended diagnosis by gender.

Female Male Total P value†

Schizophrenia
(whole sample)

1140
(31.76)

2449
(68.24)

3589 <0.001

Subtypes

Paranoid 695 (32.1) 1469 (67.9) 2164 <0.001

Disorganized 51 (30.2) 118 (69.8) 169 <0.001

Catatonic 8 (53.3) 7 (46.7) 15 0.9

Undifferentiated 108 (35.9) 193 (64.1) 301 <0.001

Residual 278 (29.6) 662 (70.4) 940 <0.001

Schizophreniform
disorder

86 (37.1) 146 (62.9) 232 <0.001

Schizoaffective
disorder

438 (59.7) 296 (40.3) 734 <0.001

Delusional disorder 619 (59.1) 428 (40.9) 1047 <0.001

Other psychoses
nonorganic

53 (48.6) 56 (51.4) 109 0.848

Brief psychosis 115 (51.8) 107 (48.2) 222 0.6385

Shared psychotic
disorder

10 (76.9) 3 (23.1) 13 0.0961

Psychotic disorder
medical cond.

15 (48.4) 16 (51.6) 31 0.9

Substance-induced
psychosis

2 (4.2) 45 (95.8) 47 <0.001

Psychotic disorder
NOS

659 (45.2) 800 (54.8) 1459 <0.001

Total n = 7483 3137 (41.9) 4346 (58.1) 7483 <0.001

n (%) †χ 2 Chi-square test.

males with a diagnosis of “schizophrenia” with the subtype
reported or with a diagnosis of “other psychotic disorder.”
The mean age of men in this sample was 45.30 (SD 17.09)
and 47.67 (SD 15.55) for women. The average number of
years of treatment for men was 11 (SD 12.16) and for
women 7.25 (SD 5.05). Both age and years of treatment
values showed statistical differences between genders (P
value < 0.001). As shown in Table 1, for the whole sample,
diagnoses of “schizophrenia” or “other psychotic disorder”,
men had a higher frequency (58.1%) than women (P
value < 0.001). When analyzing by type, only the catatonic
subtype of schizophrenia, other nonorganic psychosis, brief
psychosis, shared psychotic disorder, and those diagnosed
with a psychotic disorder due to a general medical condition
had equal gender distribution (see Table 1). For all of the
others, men had a higher frequency with the exception of
schizoaffective and delusional disorder, showing statistically
significant higher frequency for women. Regardless of the
type of diagnosis, a total of 3719 (49.70%) patients were
admitted to the hospital. The risk of being admitted for
the first time was less in women for the whole sample
(OR = 0.90, 95% CI (0.82, 0.99)) and for those women
diagnosed with schizophrenia (OR = 0.84, 95% CI (0.72,
0.97)) (Table 2). Women diagnosed with brief psychosis also
showed a lower risk of being admitted than men (OR =
0.64 95% CI (0.44, 0.94)). Table 3 shows the number of

Table 2: Adjusted odds ratio of being admitted at least a time to the
hospital by gender.

OR† CI 95%

Schizophrenia
(whole sample)

0.84 (0.72, 0.97)∗∗

Subtypes

Paranoid 0.83 (0.68, 1.01)∗

Disorganized 1.07 (0.53, 2.17)

Catatonic 1.34 (0.01, 171.72)

Undifferentiated 0.96 (0.59, 1.57)

Residual 0.75 (0.55, 1.02)∗

Schizophreniform
disorder

1.11 (0.64, 1.92)

Schizoaffective
disorder

0.91 (0.67, 1.22)

Delusional disorder 1.08 (0.83, 1.41)

Other psychoses
nonorganic

0.77 (0.36, 1.65)

Brief psychosis 0.64 (0.44, 0.94)∗∗

Shared psychotic
disorder

9.28 (0.12, 744.57)

Psychotic disorder
medical cond.

5.78 (0.42, 78.83)

Substance-induced
psychosis

0.85 (0.05, 14.95)

Psychotic disorder
NOS

1.19 (0.96, 1.48)

Total n = 7483 0.90 (0.82, 0.99)∗∗
†

Odds ratio of being admitted to the hospital at least once by gender,
adjusted by age and years of treatment. Men are the reference category.
∗P value < 0.1.
∗∗P value < 0.05.

admissions to hospital in patients who were admitted at
least once during the study period by gender (n = 2419).
In this sample, regardless subtypes of diagnosis, there was
no statistical difference between women and men. Women
diagnosed with catatonic schizophrenia in a sample of 10
patients showed a higher risk of a new admission than men
(RR = 4.40, 95% CI (1.67, 11.62)). Table 4 shows the number
of days in hospital for patients who were admitted at least
once by gender. The median of length of stay in hospital was
32.5 days with a range of 1–2586 for women and 47 days with
a range of 1–2586 for men. There was a statistically lower
risk for adding an additional day for women (RR = 0.78,
95% CI (0.72, 0.85)). Differentiating by diagnosis, men had
a statistically significant higher risk of being admitted to
hospital more days than women if they had schizophrenia
of the disorganized type (RR = 0.49, 95% CI (0.30, 0.81)),
undifferentiated (RR = 0.41, 95% CI (0.27, 0.61)), and
delusional disorder (RR = 0.65, 95% CI (0.49, 0.87)).

4. Discussion

The first result of our study regards health care use preva-
lence, which is higher in men than in women for the total
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Table 3: Number of admissions in hospital in patients who have been admitted at least one time by gender.

n† Nadmission‡

Female Male Female Male RR1 CI 95%

Schizophrenia (whole sample) 588 1508 2 (1–43) 2 (1–49) 1.08 (0.96, 1.21)

Subtypes

Paranoid 368 888 1.5 (1–23) 2 (1–25) 0.98 (0.85, 1.14)

Disorganized 33 80 2 (1–25) 2 (1–20) 1.27 (0.79, 2.03)

Catatonic 5 5 5 (1–8) 2 (1–4) 4.40 (1.67, 11.62)∗∗

Undifferentiated 54 100 2.5 (1–37) 2 (1–27) 1.40 (0.96, 2.04)∗

Residual 128 435 2 (1–43) 1 (1–49) 1.08 (0.86, 1.36)

Schizophreniform disorder 41 67 1 (1–5) 1 (1–14) 1.39 (0.93, 2.08)

Schizoaffective disorder 233 170 2 (1–37) 2 (1–26) 1.11 (0.88, 1.39)

Delusional disorder 220 138 1 (1–15) 1 (1–20) 1.03 (0.79, 1.34)

Other psychoses nonorganic 23 26 1 (1–5) 1 (1–5) 1.58 (0.96, 2.58)

Brief psychosis 45 54 1 (1–3) 1 (1–7) 1.24 (0.84, 1.84)

Shared psychotic disorder 4 0 na na na na

Psychotic Disorder medical cond. 3 3 na 1 (1–20) na na

Substance-induced psychosis 1 22 na 1 (1–4) 1.00 (0.06, 15.99)

Psychotic disorder NOS 283 326 1 (1–16) 1 (1–24) 0.99 (0.80, 1.22)

Total n = 3755 1441 2314 1 (1–43) 1 (1–49) 1.02 (1.01, 1.03)∗
†

Number of persons who have been admitted at least one time in hospital.
‡Median and range of admissions during the study period.
1RR of adding a new admission for patients who have been admitted at least once, regarding gender, adjusted by age and years of treatment.
Men are the reference category.
∗P value < 0.1.
∗∗P value < 0.05.

Table 4: Number of days in hospital in patients who have been admitted at least one time by gender.

n† n days‡

Female Male Female Male RR1 CI 95%

Schizophrenia (whole sample) 351 949 64 (1–2586) 92 (1–2586) 0.92 (0.81, 1.05)

Subtypes

Paranoid 217 579 51 (1–2586) 56 (1–2586) 0.99 (0.84, 1.16)

Disorganized 24 62 134 (24–1142) 253 (1–2586) 0.49 (0.30, 0.81)∗∗

Catatonic 4 3 1887 (664–2586) 2586 (1960–2586) 1.04 (0.00, 486.6)

Undifferentiated 40 67 37 (6–2586) 105 (1–2586) 0.41 (0.27, 0.61)∗∗∗

Residual 66 238 70.5 (6–2586) 1165 (1–2586) 0.76 (0.57, 1.02)∗

Schizophreniform disorder 27 37 22 (1–103) 27 (4–141) 1.04 (0.60, 1.79)

Schizoaffective disorder 153 106 49 (1–2586) 58.5 (1–2586) 1.23 (0.95, 1.59)

Delusional disorder 139 78 30 (1–2293) 39.5 (12586) 0.65 (0.49, 0.87)∗∗

Other psychoses nonorganic 4 6 32 (9–2586) 14 (6–21) 1.17 (0.17, 8.20)

Brief psychosis 39 48 10 (1–84) 12 (1–106) 1.05 (0.68, 1.62)

Shared psychotic disorder 3 0 19 (7–22) na na na

Psychotic Disorder medical cond. 1 1 na na na na

Substance-induced psychosis 0 8 na 57 (2–1615) 1.02 (0.93, 1.11)

Psychotic disorder NOS 207 262 18 (1–2586) 17 (1–2586) 0.85 (0.70, 1.04)

Total n = 2419 924 1495 32.5 (1–2586) 47 (1–2586) 0.78 (0.72, 0.85)∗∗∗
†

Number of persons who have been admitted at least one day in hospital.
‡Median and range of days during the study period.
1RR of adding a new day of hospitalisation for patients who have been admitted at least once, regarding gender, adjusted by age and years of treatment.
Men are the reference category.
∗P value < 0.1.
∗∗P value < 0.05,
∗∗∗P value < 0.001.
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sample and for schizophrenia cases. These results concur
with the findings from other studies [3] and are in line with
results showing that men have a higher risk of developing
schizophrenia [17]. The finding that women have a higher
prevalence of service use for schizoaffective disorders concurs
with the majority of studies which have found that affective
disorders are more common in women [18]. Our results on
delusional disorders also coincide with another finding [12],
which finds the female-to-male ration to be 1.6 : 1.

Our results on the risk of hospitalization show that
women are admitted to the hospital less than men for the
general sample, the schizophrenia patient sample, and the
paranoid subtype, which is the most common. These results
concur with the findings of our team in a previous study.
In a follow-up study at 2 years for a sample of 200 patients
with schizophrenia, we found that men had a higher number
of hospitalizations [19]. This also coincides with Uggerby
et al. [4], who studied the prevalence of institutionalized
and noninstitutionalized patients with schizophrenia in Den-
mark in a sample of 22,395 people. The results showed that
being male was one of the predictors of institutionalization.
Similarly, in a revision of 388 hospital records, Agbir et al.
[5] found that men were more frequently admitted than
women. However, Lindamer et al. [6] found that women
with schizophrenia have a higher risk of being hospitalized
than men.

As regards other diagnoses, no differences have been
found with regard to risk of hospitalization, except in brief
psychoses in which women also have a lower risk of hos-
pitalization than men. These data do not coincide with
previous studies in first psychotic episodes which found no
difference in the pattern of service use with regard to gender
[14, 15]. However, it is important to note that brief psychoses
comprise a small percentage of people with first psychotic
episode.

We also specifically studied the influence of gender in
the subgroup of patients who have been hospitalized at least
once, and we found differences in the total sample but not in
schizophrenia patients. This result concurs with the findings
made by our team in a study which has been mentioned
above [19] and could explain why our hospitalized female
patients may be more severe than males.

In reference to the results on length of hospital stay, the
results for the general sample show that men have a longer
stay. In our study in 2003 [19], we also found this difference.
However, the previously mentioned study by [5] found that
length of stay was similar in men and women.

In conclusion, our data indicate that gender affects
service use in patients with psychotic disorders and that,
in general, women have a better disease course than men
with regard to number of hospitalizations and days of
hospitalization; however, gender does not have the same
impact on all schizophrenia subtypes or different psychotic
disorders.

Some strengths of our study are that the data were
collected from clinical records in a computerized registry and
we have analyzed the total treated population over 7 years
in a large section of the Barcelona metropolitan area which
represents 800,000 people. The results from this study give us

an overview of the type of care received by men and women
with psychotic disorders who are treated in mental health.

4.1. Limitations. Our data only account for public mental
health services, and it referred to the information registered
by our institution. We do not have previous clinical informa-
tion for patients included in this study, although it should be
emphasized that the public national health system is the most
frequently used health service in Spain, especially for people
who suffer from severe mental disorders. Furthermore, most
of the centers of reference of our area are depressed areas that
use more public services.

Admission rates do not directly represent clinical need
or morbidity differences, but rather only the use of existing
mental health services.

Given that our data have been extracted solely from
clinical records, many of the diagnoses are not made by
means of a structured clinical interview. For people with
more than one diagnosis, we have included the principal
diagnosis determined by the reference therapist in the last
visit included in the study, according to DSM-IV-R criteria.

In some of the diagnoses, the samples are small and
might prevent differences from being found, or the differ-
ences found are not clinically significant.

4.2. Practical Implications. The main result of the study is
the relevance of the gender variable in the use of mental
health services by patients with schizophrenia and other
psychoses. Perhaps this variable must be taken into account
in future studies as needs assessments and use of mental
health resources in these patients populations [20].
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The purpose of the present study was to determine sex differences in facial, prosodic, and social context emotional recognition in
schizophrenia (SCH). Thirty-eight patients (SCH, 20 females) and 38 healthy controls (CON, 20 females) participated in the study.
Clinical scales (BPRS and PANSS) and an Affective States Scale were applied, as well as tasks to evaluate facial, prosodic, and within
a social context emotional recognition. SCH showed lower accuracy and longer response times than CON, but no significant sex
differences were observed in either facial or prosody recognition. In social context emotions, however, females showed higher
empathy than males with respect to happiness in both groups. SCH reported being more identified with sad films than CON and
females more with fear than males. The results of this study confirm the deficits of emotional recognition in male and female
patients with schizophrenia compared to healthy subjects. Sex differences were detected in relation to social context emotions and
facial and prosodic recognition depending on age.

1. Introduction

Sex differences in schizophrenia regarding to clinical, neu-
roanatomical, cognitive, emotional and social domains have
been reported (i.e.,[1–6]). With respect to psychopathologi-
cal characteristics, male patients suffer more acute symptoms
than females, with higher prevalence of paranoid symptoms,
aggression, and antisocial behavior [7]. The latter, on the
other hand, show more affective disorders, such as anxiety
and depression [8], as well as sudden changes in appetite,
weight, and sexual activity [9]. Schizophrenic females also
show a less deteriorative course during the illness [10], a
better premorbid adjustment in the social, sexual, and mar-
ital domains, and improved outcomes with a higher index
of spontaneous remissions and better treatment response
than males, probably due to the protector effects of sexual
hormones [11–13]. Other authors have pointed out that

females are more capable of living independently, while male
patients are more used to living in sheltered houses [13]. Fur-
thermore, males present a higher number of hospitalizations
and greater deterioration; thus, their outcomes and social
reintegration tend to be unfavourable [7].

Some studies have reported sex differences in cognitive
functions in schizophrenia [3, 14–16]. Results of these stud-
ies suggest that females perform better than males in execu-
tive functions, visual working memory, verbal memory, and
learning. In this regard, schizophrenic females may be less
vulnerable to cognitive deficits than their males counterparts
although the former still show lower performance than
healthy controls on different tasks [6, 17–20]. However,
studies regarding sex differences in affect recognition in cases
of schizophrenia are scarce. One showed that schizophrenic
females outperform males when asked to label negative facial
emotions, a skill that may contribute to improving their
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abilities in social life [21]. Weiss et al. [22] found that males
with schizophrenia tend to interpret neutral faces as anger,
while females interpret them as sadness. In addition, females
outperform schizophrenic males in emotional prosodic and
semantic processing [23]. In another study, an effect of sex
was found in both facial and prosodic emotional recognition
performance, where schizophrenic females were observed
to be more accurate than men though they still presented
difficulties in these processes when compared to control
subjects [24].

Regarding sex differences in affect recognition abilities in
healthy subjects, several studies have revealed that females
generally outperform males, especially for negative facial
emotional expressions [25–31]. Sex differences in emotional
prosody have also been reported, showing that females can
integrate both semantic content and emotional intonation
information more quickly than males [32].

Results from various studies that included males exclu-
sively or males and females together have demonstrated that
schizophrenics show impairments in recognizing, expressing
and regulating emotions [33–39]. Impairments in facial
emotional recognition in schizophrenic patients are present
from early stages of the illness and are greater for negative
emotional stimuli, especially for fear and disgust [34, 40–
42]. Difficulties in prosodic recognition have also been
described in schizophrenia mainly for sadness and fear [23,
34, 36, 38, 43]. However, few studies have explored emotional
recognition deficits in schizophrenic patients within social
contexts. Studying impairments in emotional recognition
in all modalities is relevant since this element contributes
to abnormal social functioning, mainly in patients with a
predominancy of negative symptoms [44, 45].

The question here is whether schizophrenic patients
present similar sex differences for emotional recognition to
those found in healthy subjects, based on an assessment of
three modalities: facial, prosodic, and within a social context.
Studying these three different modalities in the same subjects
will make it possible to ascertain whether recognition
disorders are similar in visual and prosodic recognition, as
a general effect on emotion, and if they are present in a more
ecological and complex modality, that is, a social context
in which people express similar or different emotions in a
dynamic behavioural pattern. It is possible than it in social
contexts, the disorders observed in specific visual or auditory
modalities could be compensated to recognize an expressed
emotion, based on the conjunction of different sensory
information. Furthermore, this approach will be able to
evaluate other socioemotional aspects, such as the empathy
level experienced by an observer while watching a film. Given
the foregoing, one would expect that schizophrenic patients
would show a poorer performance than healthy controls
in emotional recognition tasks and, moreover, that females
would show a greater preservation of emotional recognition
than men.

Based on the findings reviewed above, the aim of the
present study was to determine the existence of sex dif-
ferences in facial, prosodic, and social context emotional
recognition in patients with schizophrenia when compared
to healthy controls.

2. Methods

2.1. Participants. Schizophrenic patients were recruited from
the Guadalajara Mental Health Center of the Mexican
Social Security Institute (IMSS). Thirty-eight paranoid
schizophrenic patients (SCH 20 females and 18 males) with
recent onset illness (from 6 months to 4 years) and 38 healthy
control subjects (CON, 20 females and 18 males) matched
with the patients for age (18–45 years) and years of formal
education (minimum 9 years) met the inclusion criteria.
Patients who had been submitted to electroconvulsive ther-
apy within the previous 6 months, or had presented severe
psychiatric comorbidity, were not included in the sample.
All subjects were right-handed, according to Annette’s test
[46] but showed no neurological or chronic-degenerative
disorders, addictions, carcinoma, diabetes, or infections.

In addition, the female menstrual cycle was considered
when programming the evaluations, such that they were
distributed similarly across the different menstrual phases.
This was done in order to avoid hormonal effects on emo-
tional recognition, since some authors [47] have found that
females perform more accurately in recognizing emotional
expressions of fear during the preovulatory phase compared
to the menstrual phase. Also, better recognition of emotions
was found in the follicular phase, in association with stronger
amygdala and orbitofrontal activation in females [48, 49].

Patients were clinically assessed in two moments by an
experienced psychiatrist, taking into account their clinical
medical history and the international DSM-IV criteria [50].
Symptoms were rated by means of the Brief Psychiatric
Rating Scale (BPRS, [51]) and the Positive and Negative
Symptom Scale (PANSS, [52]).

The study was approved by the Ethic Committees of the
IMSS and the Neuroscience Institute of the University of
Guadalajara and was conducted according to Code of Ethics
of the World Medical Association (Declaration of Helsinki).
All subjects gave their informed consent before participating
in the study.

2.2. Procedure. Patients arrived at the hospital in acute stage.
In that moment, the first psychopathological assessment
was conducted. The second psychopathological assesment
was carried out during a remission stage under neuroleptic
treatment. In this second session, the Affective States Scale
was applied. This scale was also applied to control subjects.
Subsequently, facial, prosodic, and social context emotional
tasks were counterbalanced administered to the participants.

2.2.1. Clinical Assessment. The first psychopathological as-
sessment was conducted when patients arrived to the psychi-
atric hospital in acute condition without medication for their
first admission due to diagnoses of schizophrenia. Thereafter,
patients remained at the hospital for at least 15 days. The
second assesment was conducted after approximately 15
days of hospitalization (females X = 14.25 ± 4.12, males
X = 15.33 ± 5.58), once positive symptom were remitted
under pharmacological treatment with typical (haloperidol:
15 mg/day) or atypical (olanzapine: 10 mg/day) neuroleptics.
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With the two completed assessments, it was possible to test
whether there were clinical sex differences in both the acute
phase and/or after a similar neuroleptic treatment with an
equal dosage for all patients. A structured clinical interview
was also applied to all subjects, as well as the laterality test
[46] to confirm right handedness. These procedures were
performed by one of the researchers, who is an experienced
psychiatrist (VMH). Only the BPRS and PANSS were applied
in both sessions.

2.2.2. Affective States Scale. The Affective States Scale was
applied to controls and patients, in order to determine their
basal emotional state, as this could influence their per-
formance on the emotional recognition tasks. At the begin-
ning of the evaluation session, participants were asked to
judge their personal emotional state on a continuous linear
scale ranking from 0 to 10 cm in two subscales: (1) pleasant:
animated, inspired, enchanted, comfortable, happy, pleased,
cheerful, and calm and; (2) unpleasant: uncomfortable, an-
gry, sad, afflicted, frightened, tense, annoyed, and worried
[53].

2.2.3. Facial Emotional Recognition Task. This test has been
used previously in other studies, both in schizophrenic pa-
tients and epileptic patients [36, 54]. Facial emotional
expressions of 8 models (4 males and 4 females) from
Ekman and Friesen [55] were presented on a computer
screen (15 in). Each model portrayed six basic emotions
(happiness, sadness, anger, fear, surprise, and disgust) and
one emotionally neutral expression. Participants were seated
at a distance of 60 cm from the computer screen. They were
instructed to press a key and, at the same time, to label the
emotion that each stimulus represented, performing it as
precisely and quickly as possible. Presentation of each one
of the 56 stimuli lasted until the subject responded with a
maximum of 2000 ms. A list with the possible emotional
expressions represented in the photographs was shown to
them previously, and it was confirmed that they had under-
stood the instructions completely. Also rehearsal essays were
performed before the task. Response times were recorded on
a computer at the moment the subjects pressed the key. The
answers were written down by hand by the experimenter.

A facial identity recognition task was presented. The goal
of this task was to control for possible difficulties in face
configuration processing in schizophrenics that may affect
emotional recognition. Participants were asked to press a
key when a previously indicated person appeared (28%)
on the computer screen, with no regard for the emotional
expression. Presentation of each of the 56 stimuli lasted until
the subject responded with a maximum of 2000 ms. number
of correct responses and response times were recorded in the
computer.

2.2.4. Prosodic Emotional Recognition Task. This test con-
sisted of 32 sentences in Spanish presented on a computer.
The semantic content of the sentences was emotionally neu-
tral but were spoken with different affective prosody—happy,
sad, angry, and fear—by two professional radio announcers,

one male and one female (e.g., “The table is square”; “The
moon is a satellite”). The stimuli with different emotional
intonation were presented randomly. Participants were asked
to label the emotional tone expressed in the sentences, given
a list with the four possible emotions. Answers were recorded
by the experimenter to determine the number of correct
responses. This task has been used in other experiments, and
tested previously in a normal sample [36, 54].

2.2.5. Social Context Emotional Recognition Task. Four films
with an approximate duration of 2 min were presented. All
in Spanish, without music; they included several characters,
and the dialogues represented situations for each one of the
four aforementioned emotions (happiness, sadness, anger
and fear). The films had been used in a previous study [36]
and were presented randomly on a computer screen (15 in).
Each participant was seated at a distance of 60 cm while
watching the stimuli. At the end of each film, participants
were asked to respond to a questionnaire to determine their
ability to describe the scene, identify the emotions expressed
by the principal and secondary characters, and indicate
their perception of the intensity with which the characters
experienced that emotion. In addition, participants were
asked to indicate their emotional reaction when watching
each film and the intensity they experienced (empathy). To
evaluate the emotional intensity of the characters and that
experienced by participants, an emotional scale, similar to
the Emotional States Scale mentioned above, was applied
to the participants. It consisted of a continuous line 10 cm
long, on which they had to make a mark; the lowest intensity
corresponded to the extreme left (0 cm) and the greatest
intensity to the extreme right (10 cm).

2.2.6. Statistical Analysis. In order to measure sex differences
in clinical symptomatology, one-way Analysis of Variance
(ANOVA) test was applied for BPRS and PANSS. Two-way
ANOVAs for independent groups were used in order to
compare the data obtained from SCH and CON groups
(Factor A) as a function of sex (Factor B) for: (a) sociode-
mographic data (b) Affective States Scale scores: for pleasant
and unpleasant (c) identity and (d) social context emotional
recognition: attribution of intensity to emotional expression
of the principal character and empathy level experienced by
the participant. A three-way ANOVA—A: groups; B: sexes;
C: emotions—for mixed designs was applied to analyze
the facial emotional recognition task: number of correct
responses and response times and prosodic recognition task:
number of correct responses. In order to assess the effect
of age on facial and prosodic recognition, an Analysis of
Covariance (ANCOVA) was applied, since females were
older than males. Significant levels were adjusted using
the Greenhouse-Geisser epsilon correction for factors, and
corrected P values are reported. The percentage of congruent
responses with that represented in the scene, identification
with the principal character, and association of the scenes
with their personal life were evaluated by means of a chi
square test.
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Table 1: Sociodemographic characteristics from healthy controls (CON) and schizophrenic patients (SCH).

CON SCH

Females (n = 20) Males (n = 18) Females (n = 20) Males (n = 18)

X SD X SD X SD X SD

Age (years) 34.20 ±9.46 26.06 ±7.16 36.15 ±7.01 27.06 ±7.22

Formal education
(years)

13.87 ±2.62 13.88 ±2.83 13.87 ±2.87 12.36 ±2.58

% Subjects

Single 30% 55% 35% 61%

Married or stable
partner

60% 33% 40% 33%

Widow 0% 0% 5% 0%

Divorced/separated 10% 11% 20% 6%

Occupation % Subjects

Student 25% 33% 0% 22%

Employee 5% 50% 45% 50%

Professional 10% 17% 15% 6%

House worker 55% 0% 30% 0%

None 0% 0% 5% 22%

Others (commerce) 5% 0% 5% 0%

Table 2: Clinical characteristics of the schizophrenic patients; BPRS and PANSS were applied twice, first in the acute phase (1) and later in
the remission phase (2).

Females (n = 20) Males (n = 18)

X DS X DS

Number of Hospitalizations 1.65 ±1.18 1.44 ±.61

Duration of illness (months) 22.50 ±16.87 24.44 ±13.57

Days of Hospitalization at the
time of evaluation

14.25 ±4.12 15.33 ±5.58

BPRS (1) 44.89 ±16.46 45.94 ±7.32

PANSS positive (1) 24.00 ±7.10 25.66 ±5.96

PANSS negative (1) 21.52 ±7.16 23.33 ±7.06

PANSS general (1) 36.16 ±9.48 37.16 ±6.4

PANSS global (1) 81.75 ±19.40 86.16 ±10.6

BPRS (2) 24.52 ±7.61 25.29 ±8.04

PANSS positive (2) 8.36 ±4.25 9.56 ±2.92

PANSS negative (2)∗ 11.47 ±5.18 14.93 ±3.67

PANSS general (2) 20.42 ±8.96 22.00 ±2.36

PANSS global (2) 44.73 ±9.56 47.35 ±7.94
∗
P < .03.

3. Results

3.1. Sociodemographic Data. Age was significantly different
between sexes (F(1, 72) = 23.10, P < .001). Schizophrenic
females (SCHf) were about 8 years older than males (SCHm)
and, as a result, the matched control females (CONf)
compared to males (CONm). No differences were found in
years of formal education (Table 1).

3.2. Clinical Characteristics. With regard to the initial psy-
chopathological assessment, no differences either in BPRS
or PANSS were found in the patient group. In the second
assessment, SCHm showed higher scores than SCHf only on
the Negative Symptoms Subscale (F(1, 34) = 2.23, P < .03).
(see Table 2).

There were no differences between SCHf and SCHm in
the number of previous hospitalizations, duration of illness,
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number of days between the initial and second evaluations,
or in the type of medication. Two SCHf and two SCHm were
medicated with 15 mg/day of haloperidol (250 chlorpro-
mazine equivalent) while 18 SCHf and 16 SCHm were taking
10 mg/day of olanzapine (200 chlorpromazine equivalent).

3.3. Affective States Scale. There were no significant dif-
ferences between SCH and CON, or between males and
females, on the pleasant affective states subscale (F(1, 72) =
0.06, P < .79); however, the SCH group reported higher
unpleasant affectivity than CON (F(1, 72) = 16.53, P <
.001), both in the case of males and females at the beginning
of the assessment session. No sex differences were observed.
(Figure 1).

3.4. Emotional Recognition

3.4.1. Facial Recognition. There were no significant differ-
ences on the identity control task between CON and SCH,
or between sexes in terms of the number of correct responses
and response times.

Figure 2 shows that SCH achieved a lower number of
correct responses for all emotions with the exception of
happiness (F(1, 72) = 13.74, P < .001) compared to
CON as a main factor. With regard to sex, the statistical
analysis did not reach significant values. Females in both
groups CON and SCH, showed a tendency to have a higher
number of correct responses in sadness recognition than
males. The factor of emotions showed significant differences
(F(6, 432) = 36.92, P < .001) in the number of correct
responses. As expected, happiness had the highest values and
fear the lowest (Figure 2).

With respect to response times, SCH were slower to
recognize all the emotions than CON (F(1, 72) = 7.36, P <
.008). There was no significant effect of sex. Response times
were also significant between emotions (F(6, 432) = 24.27,
P < .001), with happiness showing the fastest response times
(Figure 2). There were no significant interactions for either
the number of correct responses or response times.

When age was considered as a covariate, the number of
correct responses was still significant for emotions (F(6, 432)
= 3.1, P < .01) and for groups (F(1, 72) = 12.81, P <
.001). Although gender did not reach the level of significant
differences, when age is considered as a covariate, it showed
a trend (F(1, 72) = 3.58, P < .06). There were no significant
interactions between factors.

3.4.2. Prosodic Recognition. There were significant differ-
ences between emotions on the prosodic recognition task
(F(3, 1892) = 31.21, P < .001). SCH showed a significantly
lower number of correct responses in prosodic emotional
recognition than CON (F(1, 72) = 16.53, P < .001) as a
main factor. In addition, an interaction of emotion by group
was found (F(3, 1892) = 4.24, P < .01). No sex differences
were observed. As can be seen in Figure 3, the easiest emotion
to recognize was happiness, whereas the most difficult one
was fear. SCH showed a lower number of correct responses
than CON with respect to all emotions. In addition, results

demonstrate that only for SCH was recognizing sadness as
difficult as identifying fear.

The ANCOVA with age, included as a covariate, revealed
a significant effect (F(1, 71) = 9.05, P < .004). The sig-
nificant differences between emotions in prosodic recogni-
tion disappeared (F(1, 71) = 2.21, P < .10). The main
effect for group remained, with SCH showing a significantly
lower number of correct responses in prosodic emotional
recognition than CON (F(1, 72) = 15.79, P < .001).
Although no sex differences were observed, an interaction
of group by gender was found (F(1, 71) = 4.06, P < .04).
A Pearson correlation analysis between the global number
of correct responses and age revealed a significant negative
correlation only for SCHm (r = −0.52, P < .005).

3.4.3. Social Context Emotional Recognition. All the partici-
pants in CON and SCH groups were able to recognize all the
emotions expressed by the characters in the 4 films.

With respect to the intensity of the emotions expressed
by the principal character, there were no differences between
CON and SCH or between the sexes, but a significant interac-
tion of group by sex (F(1, 72) = 4.18, P < .04) revealed that
SCHm attributed less intensity to the expression of happiness
by the principal character than CONm. Both CON and SCH
females attributed a higher intensity to the expression of
happiness by the secondary character (F(1, 72) = 9.35, P <
.003) and reported greater empathy with the characters in the
films when they expressed happiness, compared to males in
both groups (F(1, 72) = 11.94, P < .001) (see Figure 4).

A higher percentage of females compared to males in
both groups reported identifying with the principal character
in the case of fear (P < .001); and a higher percentage of
SCH females and males identified more closely with sadness
(P < .05, P < .001, resp.), compared to CON. Similar results
were found in fear and sadness in terms of the percentage of
subjects when they relate the films scenes to their personal
lives (P < .001 in all cases) (Figure 5).

4. Discussion

The purpose of the present study was to determine sex dif-
ferences in schizophrenic patients with regards to emotional
recognition, considering three modalities: facial, prosodic
and in a socioemotional context, as well as to confirm
impairments in those modalities in early onset schizophrenic
patients.

4.1. Sociodemographic and Clinical Characteristics. As has
been reported by Kraepelin in 1919, and other authors have
replicated [2, 3, 56], both illness onset and first hospital
admission occurred later in schizophrenic females than in
males by approximately 8 years. More males than females
were single or had no stable partner; half of the patients, both
females and males had jobs; some males were students, while
some females were homemakers. In general, patients showed
adequate social functioning, perhaps due to the recent onset
of the illness.
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Figure 1: Means and standard errors on the pleasant and unpleasant Affective States Scale in controls (CON) and schizophrenic patients
(SCH). SCH group reported higher unpleasant affectivity than CON.
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Figure 2: Means and standard errors of the percentage of correct responses and response times in the facial emotional recognition tasks for
the control (CON) and schizophrenic groups (SCH).

Regarding psychiatric symptoms, no differences were
observed between the sexes when the patients arrived at the
hospital in the acute phase of the illness. Although other
studies have affirmed that males present more acute symp-
tomatology, and a higher prevalence of paranoid symptoms,
aggression and antisocial behaviour [7] compared to females,
we did not find similar results.

However, in the second psychopathological assessment,
during the remission stage, males showed higher scores of
negative symptoms than females. The better outcomes for
the latter have been associated with better responses to

treatment, a higher number of spontaneous remissions and
the later onset of the illness, compared to males [7, 13, 15].
Rao and Kölsch [57] have attributed the higher severity
in negative symptoms in males to lower concentrations of
estradiol.

Turning to emotional states, we observed no differences
by sex in the Affective States Scale scores. While both groups
showed higher scores on the pleasant scale in comparison
to the unpleasant scale, schizophrenics reported a higher
level of unpleasant states. This finding is significant, since
a negative emotional state could work as a marker for
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Figure 3: Means and standard errors for the percentage of correct
responses in the prosodic emotional recognition task for males and
females from the control (CON) and schizophrenic groups (SCH).

overlooked negative emotions on neutral faces. For instance,
studies in depressive patients have described that they tend to
attribute sadness to faces showing neutral expressions [58].

In conclusion, sex differences in schizophrenic patients
were observed only in negative symptoms in the remission
stage after medication, with a higher level in males than
females.

4.2. Facial Emotional Recognition. Schizophrenic patients
showed lower accuracy than controls in the recognition of
all emotions, with the exception of expressions of happiness.
The main effect for group remained when age was introduced
as a covariate, indicating an independence of emotional
recognition abilities in relation to age. In addition, the
schizophrenic patients presented longer response times.
These findings agree with those reported by several other
studies in which deficits in facial emotional recognition in
schizophrenic were found [38, 39]. It has been documented
that people with schizophrenia commit more errors in
recognizing fear, disgust and sadness, though they have no
problem in recognizing happiness, an emotion that is more
easily recognized than others [26, 59]. The fact that there
were no difficulties in identity recognition suggests that this
is not a problem in facial configuration processing.

Another issue has to do with response time. It is
commonly accepted that schizophrenic patients generally
show a slower processing on most type of tasks, including
facial emotional recognition. In previous studies, we have
found slower reaction times in male schizophrenics than
healthy controls in odd-ball tasks using letters and emotional
faces as stimuli [60], as well as on identity and emotional
tasks [61]. In addition, longer reaction times (RT) were
correlated with higher level of symptomatology and lower
number of correct responses on both tasks [60].

On the question of differences between the sexes in
emotional recognition, the variation found did not reach

significant values. However, when age was introduced as a
covariate, a trend was observed in the sense of a better per-
formance in females than males. Other studies have reported
better facial emotional recognition in females than males
(i.e., [26, 62, 63]). In particular, it has been reported that
healthy females outperform males in recognizing sad faces,
while males perform better when it comes to identifying fear
[31].

4.3. Emotional Prosody. In this research, schizophrenics
showed lower accuracy in prosodic emotional recognition
than controls as a whole. These results are congruent with
those of other studies [34] that also found significant deficits
in sadness and fear prosodic recognition in schizophrenics.

In a previous study, we have also found difficulties in
prosodic recognition of happiness and sadness in chronic
resistant schizophrenics without treatment [36]. However,
a significant improvement was observed in the patients
after they took olanzapine, as was a reduction in depres-
sion, though only for happiness prosodic expressions [36].
The effect of medication is relevant, since almost all the
schizophrenics in the present study had taken olanzapine for
at least 15 days when they were evaluated; therefore, accuracy
in identifying happiness may have improved.

Regarding sex differences in prosodic recognition, no
differences were found as long as age was not considered
as a covariate; however, when it was, a significant group
by gender interaction was found. In addition, a negative
correlation between accuracy and age was observed only
for schizophrenic males. These results suggest that prosodic
recognition depends on age, mainly in schizophrenic males,
as their performance worsens as age increases.

The prosodic stimuli used in this work had the particu-
larity that the sentences were semantically neutral, such that
the participants only had to pay attention to the emotional
prosody. It is relevant because Schirmer et al. [32, 64]
proposed that sex differences in emotional prosody depend
on whether the subjects are asked to pay attention only to
prosody and not to semantic information in the sentence.
When the subjects pay attention to semantic content and
emotional intonation simultaneously, females can integrate
the two types of information more quickly than males, but
when they only have to attend to emotional prosody, there
are not sex differences. In daily life, speech contains both
types of information that must be processed simultaneously,
so it would be useful to evaluate emotional prosody process-
ing when semantic information is also present, or even when
there is incongruence between them.

Disorders in prosodic emotional recognition are related
to difficulties in maintaining social interaction, which leads
to social withdrawal even in healthy young adults [65].
In this sense, these disorders would result in lower social
adaptive behavior in schizophrenic males than females as age
increases.

4.4. Emotional Recognition in a Social Context. Understand-
ing information on socioemotional contexts requires several
abilities, including, as a first step, recognizing facial and body
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Figure 4: Means and standard errors for intensity level attributed to happiness expression from the principal and second characters and the
empathy level experienced during the happiness film for females and males of the control (CON) and schizophrenic groups (SCH).

expressions and emotional prosody, and second, integrating
those different types of emotional information. In addition,
it requires interpreting all the emotional information within
a context that includes, on the one hand, physical and spatial
features, but more importantly, the ability to infer mental
states and intentions from other individuals, in order to
predict their behaviour and interpret the significance of
personal relationships, as well as the effect of one’s own
behavioral responses on others. The final step refers to the
empathetic abilities needed to understand the feelings of
others (for reviews [66, 67]).

With regard to the recognition of the emotion repre-
sented in the films, all participants were capable of reporting
their content congruently. These may be due to the fact
that there are several simultaneous sensory inputs that
allow the patients to compensate possible difficulties in
any particular input channel. However, schizophrenic males
attributed less intensity to the expression of happiness by
the principal character than control males. In addition,
both CON and SCH females attributed higher intensity to
the expression of happiness by the secondary character. A
higher percentage of females compared to males in both
groups reported identifying with the principal character
in the case of fear, while schizophrenic females and males
identified more strongly with sadness than did controls.

Similar results were found in the percentage of subjects when
they were asked to relate the films scenes with their personal
lives. Furthermore, both control and schizophrenic females
reported a greater intensity of empathetic feelings during the
happiness film. These results are consistent with those of a
previous study carried out by Grossman and Wood [68] in
which females reported experiencing emotions with greater
intensity than males in findings that correlated with higher
electromyograph activity.

Both female and male patients showed higher identi-
fication with the principal character in sadness films and
reported that this scene related more closely to their personal
lives than did controls. This may be related to the more
unpleasant emotional state reported by the patients on the
Affective Scale.

In a previous study conducted with similar facial, pro-
sodic, and social context stimuli, we found that schiz-
ophrenic people showed difficulties in making social judg-
ments as to what was happening in the scene, and in
attributing intentions to the characters portrayed [36].

The role of emotions in formation and maintenance of
interpersonal relationships is crucial. Not surprisingly, then,
disturbances in an individual’s emotions have important
social consequences [69]. Understanding facial expressions
in others makes it possible to form a representation of
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Figure 5: Percentage of controls (CON) and schizophrenic patients (SCH) that reported being identified with the principal character.

their intentions and emotional states and then respond
accordingly in an adaptive way. Although there exists an
important relationship between emotional recognition and
adequate social development [69], it is also suggested that
other cognitive abilities, such as executive functions, are
fundamental to interpreting emotions in a scene where the
role of lateral prefrontal cortex is predominant [70, 71].

It is important to conduct studies with complex emotions
such as proud, shame, guilt, frustration, and so forth, be-
cause, in daily life, patients are continuously exposed to not
only basic emotions, but also complex ones. It is possible
that when exposed to such complex emotional expressions
schizophrenics would show greater impairment and more
pronounced differences between sexes.

This study took into account the fact that there are
many variables that can influence emotional recognition

performance; however, controlling for all such variables
made it difficult to recruit a larger sample. For this reason,
there is some question as to what degree these findings could
be generalized to a larger population.

In summary, in the results of the present study, both
females and males schizophrenic patients showed poorer
performance than controls in terms of visual and prosodic
modalities with respect to almost all emotions, except for
happiness. However, when placed in the social context
portrayed in the films, patients with schizophrenia were able
to recognize all the emotions, suggesting that simultaneous
sensory inputs may allow them to compensate for the
difficulties that can appear when information is processed
by independent input channels. Schizophrenic patients
reported that they identified more with sad films than did
controls, a finding that may be related to a more unpleasant
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emotional state. Schizophrenic females and males presented
similar impairments with regards to facial and prosodic
emotional recognition compared to CON, though upon
considering age as a covariate, schizophrenic males showed
poorer performance as age increased. However, in the social
context of emotions, females showed higher empathy in rela-
tion to happiness than males in both groups and attributed a
greater intensity of happiness to the secondary characters. As
well, control and schizophrenic females identified more with
fear than males.

Knowledge of emotional impairments in schizophrenia
may be useful in designing therapeutic strategies, by taking
into account the emotions that present greater difficulties in a
particular sensory modality. It would be important to attend
not only to emotional recognition of faces and prosody
impairments, but to the way the patients interpret those
emotions in order to improve formation and maintenance
of interpersonal relationships. Together with other findings,
the data from this study suggest that both in clinical
management and research most take into account sexual
differences in schizophrenic patients.
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The theory that many serious mental illnesses, in particular psychoses such as schizophrenia, may have a significant hormonal
aetiological component is fast gaining popularity and the support of scientific evidence. Oestrogen in particular has been
substantially investigated as a potential mediator of brain function in schizophrenia. Epidemiological and life-cycle data point
to significant differences in the incidence and course of schizophrenia between men and women suggests a protective role
of oestrogen. In vitro and in vivo preclinical research confirms oestradiol’s interactions with central neurotransmitter systems
implicated in the pathogenesis of schizophrenia, while results from randomised controlled trials investigating the antipsychotic
potential of oestrogen have been positive. Research into other neuroactive hormones with possible effects on mental state is a
rapidly evolving field that may hold new promise. Given that schizophrenia and related psychoses are pervasive and debilitating
conditions for which currently available treatments are often only partially effective and entail a high risk of serious side-effects,
novel therapeutic strategies are needed. The literature reviewed in this paper suggests that hormones such as oestrogen could be a
viable option, and it is hoped that with further research and larger trials, the oestrogen hypothesis can be translated into effective
clinical practice.

1. Introduction

Over a century ago, the father of modern psychiatry Emil
Kraepelin first implicated an imbalance of sexual hormones
in the aetiology of “dementia praecox” [1], and reports of
gonadal dysfunction in psychotic patients have also been well
documented since this time [2]. However it is only with
recent scientific advances that the considerable effects of
reproductive hormones on central nervous system function-
ing and mental health have come to light. Such evidence
has led multiple researchers [3–6] to investigate the role of
oestrogen in the pathogenesis of psychosis and propose the
“oestrogen protection hypothesis” and the “hypothesis of
hypoestrogenism” as possible explanations for gender differ-
ences in schizophrenia.

This paper provides a summary of the current literature
with the intention of highlighting the likely role and clinical
importance of oestrogen and other reproductive hormones
in psychotic illness, in particular in the field of women’s men-
tal health.

2. Case Study

Miss R was a 52-year-old woman with a history of schiz-
ophrenia which began after the birth of a child she gave
up for adoption in her late twenties. She had been treated
with olanzapine 15 mg oral per day for the past 10 years
and had been very well, with no hospitalisations. Miss R
worked as a sales assistant and lived in her own apartment.
However from the age of 50, her mental state deteriorated
significantly and she experienced auditory hallucinations
and paranoid delusions. She believed that the CIA had
implanted a microchip into her brain and that she was under
constant surveillance. She described hearing several spies
talking about her. Miss R’s quality of life suffered greatly. She
lost her job, was unable to live independently, and financially
existed on welfare payments. Miss R lived in a derelict
boarding house and had repeated hospitalisations with no
real improvement. Miss R did not respond to a succession of
treatment trials with a variety of second generation antipsy-
chotic medications. She was treated with adjunctive estradiol
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(100 mcg transdermal estradiol) and had a progesterone
secreting intrauterine device (IUD) inserted. The hormone
treatment was added to her antipsychotic treatment—which
had been risperidone 6 mg oral per day for the past two
months. Within one week of adding hormone treatment,
she made a dramatic improvement in her mental state and
had no auditory hallucinations. The paranoid delusions also
resolved within two weeks of adding hormone treatment
to her antipsychotic medication. Over a period of months,
Miss R was able to find herself better accommodation and
some part-time employment. She has remained well—both
mentally and physically after 4 years, still taking risperidone
plus 50 mcg transdermal estradiol plus the IUD.

3. Epidemiological Findings

While the nature of schizophrenia was previously perceived
to be similar between men and women [7], it is now widely
accepted that schizophrenia is a sexually dimorphic disease.

To begin with, the incidence of schizophrenia in men is
consistently observed to be approximately 1.5 times higher
than the incidence rate for women [8]. There are also sig-
nificant differences in age distribution of the illness between
males and females: men reliably present on average four years
earlier than their female counterparts [6, 9], while women
display a second spike in incidence between the ages of 45
and 54 [2, 6]. Thus there is a male predominance in incidence
in the early twenties, but a female predominance in older
middle age [10]. Two recent large-scale studies [11, 12]
of individuals with psychotic illness have also found that
premenopausal women tend to experience a more benign
course of illness than men, displaying less severe levels of
psychopathology and disability, and higher levels of insight,
functioning, and response to antipsychotic medication.
This holds true until the age of 45, when the resurgence
in incidence in women is associated with unusually severe
symptomatology and a need for higher doses of antipsychotic
medications [13]. It is widely believed that this unique course
of illness in older women is related to falling levels of
oestrogen during the menopause, the hormone having been
protective against psychosis up until this time, that is, the
oestrogen protection hypothesis.

4. Life-Cycle Findings

The oestrogen protection theory is further supported by evi-
dence from life-cycle studies in females. For example, women
have a 20-fold increased risk of suffering a first episode or
relapse of psychosis during the postpartum period when
oestrogen levels plummet dramatically [14], whereas chronic
psychoses tend to improve during pregnancy when oestrogen
is extremely high [13].

Similarly, in women with schizophrenia, psychotic symp-
toms appear to fluctuate throughout the menstrual cycle,
a trend first noted by Krafft-Ebing in the late 1800s: the
so-called “menstrual psychosis” [15]. Modern-day research
shows that during the menstrual cycles of female schizophre-
nia patients, the high-oestrogen luteal phase is associated

with significant improvements in psychopathology and func-
tioning compared to the low-oestrogen follicular phase [16–
19].

In short, these epidemiological and life cycle observations
offer compelling evidence to suggest that oestrogen protects
women against severe psychosis during their childbearing
years, and that oestrogen withdrawal of any kind may be able
to induce psychosis in vulnerable women [20].

5. Preclinical Findings

Oestrogen is well known to have significant actions in the
central nervous system (CNS) beyond its primary endocrine
and reproductive functions, so much so that it has been
referred to as “nature’s psychoprotectant” [21]. Indeed, oe-
strogen receptors can be found in abundance in multiple
extra-hypothalamic regions throughout the brain, in par-
ticular the limbic system, basal ganglia, cerebellum, and
many areas of the cerebral cortex [22, 23]. Through classical
genomic and rapid nongenomic interactions with these
receptors, oestrogen functions as a “neuroactive steroid”, in-
fluencing signalling pathways and neurodegenerative pro-
cesses within the CNS [24]. Recent biochemical and animal
research has helped enhance our understanding of the neu-
romodulatory and neuroprotective properties of oestrogenic
compounds.

5.1. Neurotransmitter Modulation. While the historical do-
paminergic hyperactivity hypothesis of schizophrenia en-
dures, it is now widely accepted that other major neuro-
transmitter systems such as serotonin and glutamate are also
involved in the pathophysiology of the disorder [25, 26].
The majority of antipsychotic drugs share the property of
dopamine D2 receptor antagonism, while second gener-
ation antipsychotics also interact with serotonin 5-HT2A

and 5-HT1A receptors [27]. Oestradiol has been found to
significantly influence the dopaminergic, serotonergic, and
glutamatergic systems, meaning that it may have properties
similar to those of atypical antipsychotics [22, 28].

The effects of oestrogen on the dopaminergic system are
thought to be highly complex and not well understood, with
different studies reporting extensive variations in the direc-
tion, extent, and specificity of oestrogen-dopamine interac-
tions [26, 29]. A number of studies involving ovariectomised
(OVX) rats, however, have found an oestrogen treatment-
associated increase in D2 receptor density in the striatum
[26]. It has been hypothesised that this could be a com-
pensatory response to an oestrogen-induced reduction in
DA levels [22], possibly through enhanced action of the DA
transporter (DAT). A recent study by Chavez et al. [29] found
that OVX rats had considerably reduced DAT in the nucleus
accumbens compared to intact rats, the density of which then
increased significantly following chronic oestradiol treat-
ment.

Oestrogen has similarly been found to have considerable
effects on the serotonergic system at multiple levels. Lokuge
and colleagues [30] recently reviewed extensive rodent and
primate data on the CNS effects of oestrogen to conclude
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that oestradiol decreases the activity of monoamine oxidase,
increases the activity of tryptophan hydroxylase, manipu-
lates expression of the serotonin transporter, downregulates
5-HT1A receptors, and upregulates 5-HT2A receptors.

Hypoglutamatergic neurotransmission has also been im-
plicated in the pathophysiology of schizophrenia given the
observation that glutamate NMDA receptor antagonists such
as phencyclidine induce a psychomimetic state in animals
and humans [31]. Oestradiol is known to upregulate NMDA
receptors, change their subunit configuration, and increase
NMDA agonist binding in the rat brain [32], which could
presumably help reverse hypoactive glutamatergic function-
ing in schizophrenia.

A number of recently published studies using animal
models of schizophrenia have confirmed oestrogen’s involve-
ment with central neurotransmitter mechanisms and resul-
tant antipsychotic-like activity. Gogos and colleagues mim-
icked a psychotic state in OVX rats by administering a D2

receptor agonist, a 5-HT1A agonist, and a NMDA receptor
antagonist, respectively [33, 34]. Chronic oestradiol treat-
ment was able to reverse the psychotic endophenotype in all
three instances, strongly suggesting that oestrogen’s antipsy-
chotic properties stem from its interactions with dopamine,
serotonin, and glutamate. Work by Arad and Weiner [35, 36]
supplements these findings and further exhibits oestradiol’s
antipsychotic potential. They found that oestradiol can
ameliorate an amphetamine-induced psychotic state in both
OVX and intact female rats as effectively as clozapine or
haloperidol; however OVX rats required significantly higher
doses of each compound to achieve this [35]. This lends
credence to the oestrogen protection hypothesis and its
consequences for the menopause as discussed earlier. Also,
ineffective low doses of clozapine and haloperidol regained
antipsychotic efficacy when combined with a low dose of
oestradiol [35], which could have important implications
for augmentation of antipsychotic drugs in schizophrenic
women. A follow-up study by the same authors importantly
demonstrates that oestradiol has efficacy reversing psychotic
behaviours in both female and male rats [36], raising the
possibility of clinical use of oestrogen in both sexes.

5.2. Neuroprotection. Schizophrenia is considered by many to
be at least in part a progressive neurodegenerative disorder
[37, 38]. Numerous anatomical abnormalities have been
reported in the brains of schizophrenia patients including
reduced grey and white matter volume in multiple brain
regions, ventricular enlargement, and abnormalities of the
medial temporal lobe, prefrontal cortex, and cerebellum [38–
40]. Abnormal cytoarchitecture is also common with neu-
ronal soma and neuropil volume reductions, irregular synap-
tic organisation, ectopic neurons, and decreased expression
of neurotrophic factors [37, 41].

Oestrogen is known to have diverse neuroprotective
properties that could be of particular relevance to its ability
to mediate the onset and course of neuropathology in
schizophrenia. Recent in vitro and in vivo research has con-
firmed that oestrogenic compounds can protect brain cells

against injury from excitotoxicity, oxidative stress, inflam-
mation, ischaemia, and apoptosis [42–46]. They can also
enhance neurogenesis, angiogenesis, synaptic density, plas-
ticity and connectivity, axonal sprouting and remyelination,
and expression of neurotrophic factors [2, 47–50]. Recent
research suggests that the psychoprotective properties of
oestrogens might arise from their preservation and enhance-
ment of neuronal mitochondrial function, as mitochondria
are responsible for regulating the viability and death of neu-
rons [51] and may be defective in the brains of individuals
with schizophrenia [52].

6. Clinical Findings

6.1. The Hypothesis of Hypoestrogenism. In her recent review
of the literature, Markham speculates that, given the appar-
ent psychoprotective actions of oestrogen in women, “those
women who do end up developing schizophrenia are at
greater risk in part because for some reason their oestradiol
levels are abnormally low” [9]. This hypothesis was first
introduced at the beginning of the 20th century when early
researchers such as Kretschmer [53] observed signs of “in-
sufficient functioning of the sexual glands” and “chronic hy-
poestrogenism” in female schizophrenia patients.

More recent work has confirmed this early theory of
gonadal dysfunction in women with schizophrenia, with
menstrual irregularities, anovulation, infertility, signs of hy-
perandrogenism, and reduced circulating levels of oestradiol,
progesterone, follicle stimulating hormone, and luteiniz-
ing hormone frequently observed (see Riecher-Rossler and
Kulkarni, 2011 [2], and Riecher-Rossler, 2002 [13], for re-
views). Most interestingly, this historical finding has recently
also been extended to men, with separate research groups
observing not only significantly reduced circulating oestra-
diol concentrations in acutely psychotic men compared to
controls, but also an inverse correlation between oestrogen
levels and negative symptoms [54, 55].

However, it is still not entirely clear whether this gonadal
dysfunction precedes or follows the onset of psychosis—that
is, whether it is a causative or a resulting factor.

The potential for both the chronic emotional stress
associated with a psychiatric disorder such as schizophrenia
and antipsychotic medication-induced hyperprolactinaemia
to disrupt the hypothalamic-pituitary-gonadal (HPG) axis
[56, 57] is a possible way in which hypoestrogenism could
be a consequence of schizophrenia. However, several lines
of evidence contest this. To begin with, schizophrenia-
associated gonadal hypofunction in women was observed by
the likes of Kraeplin and Kretschmer long before the intro-
duction of neuroleptic drugs, and other psychiatric diagnoses
that also entail a high level of stress appear not to be
associated with as great a degree of HPG axis perturbation
as schizophrenia [58, 59]. Furthermore, Riecher-Rossler et
al. found that a history and signs of “severely disturbed”
gonadal function were significantly more common in women
admitted for first episode psychosis than controls [60], while
Maric and colleagues report that bone mass density—an
indicator of chronic oestrogen deficiency—is significantly
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lower in women with first onset schizophrenia than matched
controls [61]. Finally, multiple researchers have noted hypoe-
strogenism in women with schizophrenia irrespective of
prolactin level [58, 62, 63]—that is, not just in those women
with hyperprolactinaemia.

These findings would seem to indicate the presence of
hypoestrogenism prior to the onset of psychosis and inde-
pendent of neuroleptic-induced endocrine disturbances or
emotional stress. More research is needed to further explore
the possibility that underlying oestrogen deficiency could be
involved in the initial pathogenesis of psychosis.

6.2. Oestradiol as Treatment: Intervention Studies. Given the
evidence in support of both the oestrogen protection hypoth-
esis and the hypothesis of hypoestrogenism, it is not surpris-
ing that oestradiol has been targeted as a potential therapeu-
tic agent for schizophrenia. And although two recent reviews
in 2005 and 2007 concluded that adjunctive oestrogen does
not seem to be any more advantageous than placebo in the
treatment of schizophrenia [64, 65], more recent work has
yielded some promising results.

In a randomised sample of 102 women diagnosed with
a psychotic illness, our research group found that adjunctive
treatment with 100 μg per day of transdermal oestradiol for
28 days led to significant improvements in total Positive
and Negative Syndrome Scale (PANSS) scores (P = 0.002),
positive symptoms (P = 0.005), general psychopathology
(P = 0.01), and cognition (P = 0.01) when compared
with antipsychotic medication alone [66]. These findings
are consistent with the results of an earlier, smaller ran-
domised controlled trial by Ahkondzadeh and associates
who also reported significant reductions in total, positive
symptom and general psychopathology PANSS scores for
schizophrenic women treated with haloperidol plus ethinyl
oestradiol compared to women treated with haloperidol plus
placebo [67].

Most recently, our research group has piloted the use
of adjunctive oestrogen therapy in men with schizophrenia
[68], as well as adjuvant use of the selective oestrogen recep-
tor modulator (SERM), raloxifene, for postmenopausal psy-
chosis [69]. In a two-week randomised controlled trial we
treated 53 men with either 2 mg oral oestradiol valerate or
placebo. The oestradiol group displayed a significantly faster
improvement in general psychopathology than the placebo
group (P < 0.05) with no increase in adverse side-effects,
providing the first clinical indication that oestrogen could
be a viable treatment adjunct in men as well as women.
In a preliminary dose-finding study, we also trialled 120 mg
augmentation per day of oral raloxifene for 12 weeks in
postmenopausal women with schizophrenia. SERM therapy
resulted in significantly greater recovery in total (P < 0.0005)
and general psychopathology (P < 0.0005) PANSS scores
than was observed with placebo. Importantly, these results
have been replicated in a similar study conducted by Usall et
al. [70], who observed significant improvements in all PANSS
subscales in postmenopausal women treated with adjunctive
raloxifene compared to placebo (P < 0.05). These findings
are also consistent with a small, earlier study by Good et al.

[71] who found that hormone replacement therapy in post-
menopausal women with a psychotic disorder led to a signif-
icant improvement in negative symptoms over six months.
Furthermore, other researchers have also reported significant
improvements in elements of neuropsychological and cogni-
tive performance for women with schizophrenia treated with
oestradiol as compared to placebo [72, 73].

While some other studies [74, 75] have failed to detect a
benefit of adjunctive oestrogen over placebo in the manage-
ment of schizophrenia, these results should be interpreted
with caution. For example, Louzã et al. [74] administered
conjugated oestrogens to their participants, as opposed to
17-b-oestradiol, while Bergemann et al. [75] administered
oestradiol in conjunction with a synthetic progestin. Con-
jugated oestrogens do not share the same potency as 17-b-
oestradiol in the brain, while administration of a progestin
in combination with oestradiol is often believed to attenuate
any positive effects of oestradiol on mental state [2, 9], which
could explain the negative findings in these studies.

7. Other Hormones

Subsequent to the ever-expanding knowledge base on the
CNS effects of oestrogen, interest in other neuroactive ster-
oids with neuromodulatory properties and therapeutic po-
tential has intensified [76].

The relationship between androgens and mental state
seems particularly complicated. Animal evidence suggests
that testosterone may be propsychotic, given that admin-
istration of testosterone significantly enhanced an NMDA
antagonist-induced psychotic state in OVX rats [34]; how-
ever most of the research to date into androgens and mental
state has focused on the testosterone precursors dehy-
droepiandrosterone (DHEA) and DHEA-sulfate (DHEA-
S). DHEA(S) is neuroprotective in the rodent brain [77],
and differences in DHEA(S) blood levels between psychotic
patients and healthy controls are widely reported; however
the direction of these differences is far from consistent [78].
Results from clinical studies trialling DHEA(S) as an aug-
mentation strategy have been similarly contradictory, with
some studies finding a modest treatment effect and others
reporting no superiority over placebo [78]. Further research
is needed.

Pregnenolone and its metabolites pregnenolone sulfate
and allopregnanolone seem more promising. In addition
to also possessing neuromodulatory and neuroprotective
properties, these neurosteroids exert positive effects in rodent
models of cognition and psychosis [79]. Serum levels of
pregnenolone have been found to be lower in patients with
schizophrenia than in healthy controls, and antipsychotic
medications significantly increase pregnenolone levels in the
brain [78]. A review of three small pilot studies investigating
pregnenolone as an adjunctive intervention for patients with
schizophrenia reports that pregnenolone was able to improve
psychotic and cognitive symptoms [79], demonstrating the
exciting potential of this compound. Similarly, progesterone
itself has come under scrutiny in the topic of psychotic illness
given that, like oestradiol, levels fluctuate throughout the
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menstrual cycle and drop dramatically after partum. Some
researchers have found lower plasma progesterone levels in
schizophrenia patients compared to healthy controls [80],
while many others report antipsychotic-like properties of
progesterone in behavioural paradigms of psychosis [81], in
both animals [82] and humans [83].

Most recently, oxytocin has also emerged as possibly
influencing mental state after one study found that higher
peripheral oxytocin levels were associated with decreased
symptom severity in women with chronic schizophrenia
[17], and another study demonstrated efficacy of intranasal
oxytocin as an adjunctive therapy in a randomised, cross-
over sample of fifteen schizophrenia patients [84].

8. Discussion

The oestrogen protection hypothesis and hypothesis of hy-
poestrogenism may have important implications for clinical
practice, especially in the area of women’s mental health.

To begin with, the clinician must be aware of the possibil-
ity of an exacerbation or new onset of psychotic illness during
the perimenopause, especially in women with a history of
deteriorations in mental state during the menstrual cycle or
puerperium, as such women seem to be particularly vulnera-
ble to fluctuations in the hormonal milieu. It is these women
who might benefit most from oestrogen augmentation thera-
py, especially considering the additional benefits of oestrogen
replacement during the menopause. This clinical scenario is
illustrated poignantly in the case of Miss R, detailed earlier.

While oestrogen has proven neuroprotective and antipsy-
chotic effects, its long-term safety for use as an adjunctive
treatment in schizophrenia is unclear given its stimulating
effects on peripheral tissues such as the breast and endo-
metrium [85]. Hence recent research into SERMs is par-
ticularly important. SERMs have been found to share the
neuroprotective and neuromodulatory actions of oestradiol
in the CNS [42, 86] but have tissue-specific effects on
peripheral oestrogen receptors [87]. Raloxifene, for example,
has agonist actions in the brain but antagonist actions in the
breast and endometrium [85], and the first clinical evidence
of raloxifene’s potential as a safe and effective augmentation
therapy in women with schizophrenia is beginning to emerge
[69, 70].

Finding safe and effective treatments to augment antipsy-
chotic medication and thus minimise their dosage is par-
ticularly important in women being treated for schizophre-
nia. Women are more susceptible to antipsychotic-induced
hyperprolactinaemia, which can result in serious sequelae
such as early menopause, osteoporosis, and perhaps even
breast cancer [9, 88]. Raloxifene could thus be an ideal option
for augmentation considering that it actually preserves bone
density and has anticancer properties in breast tissue.

Finally, that oestrogen has been shown in multiple studies
to significantly improve general psychopathologic symptoms
such as depression, anxiety, insight, and cognition is of par-
ticular importance to the treatment of schizophrenia and
not to be underestimated. Improvement in these domains
independent of changes in psychotic symptomatology can

dramatically improve a patient’s quality of life, engagement
in services, compliance with treatment, response to stressors,
and overall psychosocial functioning [89].

9. Conclusion

The case of Miss R highlights the real clinical relevance and
therapeutic potential of oestrogen in schizophrenia, lending
credence to the theories discussed in this paper. Study of
the complex relationship between hormones—in partic-
ular oestrogen—and neuropsychological functioning is a
rapidly progressing field, and recent research has significantly
enhanced our knowledge about the nature of the connection
between oestrogen and schizophrenia. Oestrogen may be
effective not only in treating the symptoms of schizophrenia
but also in mediating the underlying neurochemical and
neuropathological abnormalities; however more work needs
to be done to determine the ideal delivery, dose, and duration
of treatment to achieve this. Thus research into both the
biological underpinnings of neuroactive steroids’ mecha-
nisms of action in the brain and the therapeutic potential
of different hormonal compounds must persist, so clinical
practice in the diagnosis and management of psychotic
conditions can continue to evolve.
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Schizophrenia has been associated with disturbed levels of sex-steroid hormones, including estrogen and testosterone. In the
present study we have examined the implication of a less studied hormone progesterone. Forty-three patients with schizophrenia
(21 women) and 43 control participants (21 women) underwent functional MRI while viewing emotionally positive, negative,
and neutral images. Blood samples were taken prior to the scanning session to evaluate progesterone levels. Simple regression
analyses between levels of progesterone and brain activations associated with emotion processing were performed using SPM5. A
positive correlation was found between progesterone levels and brain activations during processing of emotionally charged images
in both healthy and schizophrenia men, but no significant relationship was revealed in women. These preliminary results indicate
that progesterone is significantly associated with brain activations during processing of positive and negative affect in healthy and
schizophrenia men, but not in women. Further investigation is warranted.

1. Introduction

There is some evidence of a relationship between sex-steroid
hormones (i.e., estrogen, testosterone, and less commonly
progesterone) and emotion processing in the general popu-
lation [1–3]. Fluctuations in estrogen and progesterone have
been linked with increased vulnerability to mood disorders
in women, while elevated levels of testosterone have been
primarily associated with antisocial behaviours, behaviours
of dominance, and aggressiveness in both men and women
[4]. In schizophrenia, some studies have found abnormal
levels of estrogens and testosterone in patients, but the
results have been equivocal and sometimes attributed to
the antipsychotic-induced hyperprolactinemia, which may
alter levels of gonadal hormones [5]. Despite numerous
studies and clinical observations of lower relapse of clinical
symptoms during pregnancy, high relapse postpartum, and
the fluctuation of symptoms across the menstrual cycle
(attributed typically to the changing levels of estrogens), a
link between progesterone and affect in schizophrenia has yet
to be examined [6].

The little emphasis that has been placed on the rela-
tionship between progesterone and emotional functioning
has been explored primarily in healthy women because this
hormone is a female reproductive hormone. Nonetheless, it
is produced in both men and women, and recent evidence
suggests that it is implicated in brain function of both sexes.
Thus, progesterone has been shown to play an important
role in mood regulation [7], cognition [8], inflammation,
mitochondrial function, neurogenesis and regeneration,
myelination, and recovery from traumatic brain injury in
both men and women [9].

The goal of the present study was to explore proges-
terone’s implication in neural correlates of emotion process-
ing in both healthy and schizophrenia men and women.

2. Methods

2.1. Subjects. Forty-three schizophrenia patients (22 men,
21 women) meeting the DSM-IV criteria for schizophrenia
[10], in a stable phase of their illness and 43 healthy controls
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(22 men, 21 women) participated in the study. The groups
were matched for age, handedness (Edinburgh Inventory)
[11], and parental socioeconomic status (National Occupa-
tional Classification; NOC) [12] (Table 1).

All patients were reevaluated by experienced psychiatrists
before being assigned to the research group (DSM-IV,
criteria A-E); affective, schizoaffective and schizophreniform
psychoses were excluded. Control participants were screened
with the nonpatients edition of the Clinical Interview for
DSM-IV (SCID) [13].

Symptom severity was rated according to the positive
and negative syndrome scale (PANSS) [14]. Illness onset was
defined as the date of the first psychiatric consultation. All
the patients received at least one atypical antipsychotic (28
patients received one and 15 received two; clozapine: n = 20,
mean dosage = 413,16 mgs ± 107,77 mgs; olanzapine: n =
12, mean dosage = 14.58 mgs ± 5.41 mgs; risperidone: n =
15, mean dosage = 3.14± 1.67 mgs; quetiapine: n = 9, mean
dosage = 486,11 mgs± 274.75 mgs; ziprasidone: n = 2, mean
dosage = 166,65 mgs ± 47,14 mgs). All antipsychotic doses
were calculated according to chlorpromazine equivalence
[15].

General exclusion criteria included age below 18 or
above 45 years, past or present neurological or Axis-I psy-
chiatric disorder, alcoholism or drug abuse, noncompliance
with testing procedures, abnormal uncorrected vision or
any contraindication for MRI such as a cardiac pacemaker, an
aneurysm clip, a metal prostheses, or cardiac valve replace-
ment, the presence of metal in an eye or any part of the body,
certain dental work, or claustrophobia.

In agreement with the Declaration of Helsinki, written
informed consent was obtained prior to participation in the
experiment. The ability of schizophrenia patients to give
informed consent was established using the guidelines of the
Canadian Psychiatric Association. The study was approved
by the ethics committees of the Fernand-Seguin Research
Center of the Louis-H Lafontaine Hospital and the Re-
groupement Neuroimagerie Québec.

2.2. Experimental Procedure. All participants underwent a
functional magnetic resonance imaging (fMRI) scan during
passively viewing blocks of emotionally positive, negative,
and neutral pictures. The stimuli were selected from the
International Affective Picture System (IAPS) [16] based on
normative valence and arousal ratings, and images from
each valence category (negative, positive, and neutral) were
matched for content (e.g., people, animals, and landscapes).
This task consisted of 48.5-second blocks of emotionally
positive, negative, or neutral pictures and 16-second periods
of rest separating the blocks from one another. Each block
contained 10 images and was repeated 4 times. Each picture
appeared for 3000 ms followed by a blank screen with a
fixation point for an average of 1.75 s (ranging from 1 to 2.5 s
and giving an average interstimulus interval (ISI) of 4.75 s).
To assess the participants subjective emotional responses to
the presented images, immediately at the end of the fMRI
session, participants were represented with the images of
each block and were asked to rate the block of images as

whole on a scale ranging from 0 (absence of any emotional
reaction) to 8 (strongest emotion ever felt in one’s lifetime).

A blood sample of 10 mL was taken approximately 30
minutes prior to each scanning session to evaluate the levels
of progesterone in all participants. The sample was immedi-
ately centrifuged and the serum separated. The samples were
stored (−40 C) and later transported and analyzed at the
laboratory of Maisonneuve-Rosemont Hospital. Serum levels
of estradiol and progesterone were determined using the
automated chemiluminescence assay system (SYNCHRON
LXi 725, Beckman Coulter, USA). The analytical sensitivity
was 0.08 ng/mL and dynamic range: 0.08–40.0 ng/mL.

2.3. fMRI Data Acquisition and Analysis. Blood-oxygenated
dependent level (BOLD) signals were recorded using a
single-shot, gradient-recalled echoplanar imaging sequence
[repetition time (TR) = 3000 ms, echo time (TE) = 30 ms,
flip angle = 90 degrees, matrix 64 × 64 voxels] on a MRI
Siemens TRIO system at 3.0 Tesla, which is operational at the
Functional Neuroimaging Unit at the University of Montreal
Geriatric Institute.

The fMRI data were analyzed using statistical para-
metric mapping software (SPM5; Wellcome Department of
Cognitive Neurology, London, UK) according to methods
outlined by Friston and colleagues [17]. Functional images
were realigned to the mean volume of each session to
correct for artifacts due to subject motion, were spatially
normalized into the standardized brain template (voxel size:
3.5 mm × 3.5 mm × 3.5 mm), and were spatially smoothed
with a three-dimensional isotropic Gaussian kernel (12 mm
FWHM) to improve the signaltonoise ratio.

Statistical analyses were carried out using a standard
peak-detection approach and the general linear model im-
plemented in SPM5 to identify the dynamic cerebral changes
associated with emotional processing task. First, fMRI data of
each participant was analyzed using a fixed-effects model to
investigate individual brain activation maps and to contrast
the brain activity associated with different contrasts. The
fixed-effects analysis produced individual contrast images
that were then used as raw data for the implementation
of a random-effects model to investigate the pattern of
activations during the different emotional contrasts (pos-
itive minus neutral and negative minus neutral) in each
group (i.e., healthy men, healthy women, schizophrenia
men, and schizophrenia women). We further examined
potential differences between groups (healthy controls minus
schizophrenia patients) as well as between groups within
the same sex (e.g., activations in healthy women minus
activations in schizophrenia women, etc.) using a two-
sample t-test. Due to the strict character of the second-
level analysis based on a random-effects model, the statistical
maps were threshold at a level of P = 0.005 uncorrected for
multiple comparisons.

To assess correlations between progesterone and brain
function, second-level regression analyses were performed
in SPM5. Progesterone levels were entered as covariates of
interest. These were correlated with brain function during
the processing of negative and positive images separately. The
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Table 1: Sociodemographic and clinical characteristics.

Subjects with schizophrenia Normal control subjects

Women
(N = 21)

Men
(N = 22)

Women
(N = 21)

Men
(N = 22)

Age (years) (mean and SD) 32.86 (6.56) 31.36 (7.36) 29.28 (9.27) 30.55 (7.81)

Parental SES (mean and SD) 2.54 (1.05) 2.79 (0.75) 2.08 (1.10) 2.43 (1.11)

Handedness, no. right (%) (mean and SD) 21 (86.15) 18 (60.47) 21 (65.39) 18 (54.36)

Age at onset (mean and SD) 24.29 (6.14) 20.38 (3.90)∗∗

Duration of Illness years (mean and SD) 8.14 (5.66) 10.95 (7.64)

Chlorpromazine equivalents, mg (mean and SD) 467.06 (292.26) 693.18 (378.41)∗∗

PANSS positive (mean and SD) 19.32 (7.82) 18.18 (5.51)

PANSS negative (mean and SD) 20.14 (8.69) 20.09 (5.45)

PANSS general (mean and SD) 42.27 (12.72) 39.32 (6.02)

Subjective rating positive (mean and SD) 4.75 (1.20) 4.95 (1.35) 5.06 (0.95) 4.38 (1.15)

Subjective rating negative (mean and SD) 5.14 (1.24) 5.36 (1.17) 5.75 (0.58) 5.04 (1.06)
∗∗

Significant P < 0.05.

threshold level for statistical significance was set at a P =
0.001 corrected for multiple comparisons using the small
volume correction (SVC) with the sphere volume function
in SPM5 (radius = 12 mm). These correlations were done for
healthy and schizophrenia men and women separately at the
whole-brain level.

The demographic and clinical data were analyzed with
the statistical package for the social sciences (SPSS), version
15.0. To examine ratings of emotional stimuli and recogni-
tion accuracy we conducted a repeated measures ANOVA
with image type (i.e., NEG and POS) as a within-subject
factor and diagnostic group and sex as between-subject
factors. Where group or stimulus effects were detected the
source of these effects was further investigated using post hoc
t-tests.

3. Results

3.1. Stimulus Rating. ANOVA revealed no main effect or
group or sex and no significant interaction between the two
variables (Table 1).

3.2. fMRI—Between-Group Comparisons. Individuals with
schizophrenia showed decreased activations in the left lingual
gyrus (z = 3.28, k = 63, P = 0.001) relative to healthy
subjects during the processing of positive emotions. No
significant group differences were observed during negative
emotion processing.

With regards to sex differences, schizophrenia women
showed decreased brain activity in bilateral cuneus (z = 3.23,
k = 493, BA = 18, P = 0.001), left lingual gyrus (z = 3.14,
k = 493, BA = 19, P = 0.001), and right cerebellum (z =
3.04, k = 12, P = 0.001) relative to healthy women during
the processing of positive emotion processing. No significant
differences between healthy and schizophrenia women were
observed during negative emotion processing. No significant
differences were observed between healthy and schizophrenia
men during the processing of positive or negative emotion.

3.3. fMRI—Correlations between Positive Emotion and Proges-
terone. Analysis in healthy men revealed a positive correla-
tion between progesterone levels and brain activations in the
left fusiform gyrus (z = 3.07, k = 8, BA = 36, P = 0.044)
and a trend in the inferior fontal gyrus (z = 3.00, k = 58,
BA = 44, P = 0.05) (Figure 1). In schizophrenia men,
a positive correlation was observed in the middle occipital
cortex (z = 3.16, k = 76, BA = 19, P = 0.01). No significant
relationship was observed in either healthy or schizophrenia
women.

3.4. fMRI—Correlations between Negative Emotion and Pro-
gesterone. In healthy men, there was a positive correlation
between progesterone levels and brain activations in the
middle orbitofrontal cortex (z = 3.25, k = 40, BA = 10,
P = 0.034), superior orbitofrontal cortex (z = 3.12, k =
40, BA = 11, P = 0.041), and a trend was observed in
the precentral gyrus (z = 2.99, k = 15, BA = 6, P =
0.064) (Figure 2). No significant relationship between brain
function and progesterone levels was seen in healthy women,
schizophrenia women, or schizophrenia men.

4. Conclusion

To our knowledge, this is the first investigation of proges-
terone’s implication in neural circuitry underlying emotional
processing in men and women with schizophrenia. First,
however, we had to establish if there were any between-
group differences in cerebral activations during viewing
of emotional stimuli. The direct comparison between
schizophrenia patients and healthy controls revealed only
limited differences: relatively less activation in the left lingual
gyrus in the patient group during positive condition and
no group differences in the negative condition. When we
separated the groups by sex, we found that it was women
with schizophrenia who demonstrated decreased activity
during the positive condition in the posterior cortex, bilateral
cuneus, left lingual gyrus, and right cerebellum. Although
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Figure 1: Correlation between progesterone levels and brain activations during processing of positive images.
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Figure 2: Correlation between progesterone levels and brain activations during processing of negative images.

these differentially activated regions are not considered to be
the core centers of emotion processing, the occipital cortex
has been frequently activated during visual emotional tasks
[18], while activations in the cerebellum have been reported
during the induction of feelings of sadness, anxiety [19, 20],
happiness [21], in evoking romantic love [22], and in the
“feeling” experience associated with sexual arousal [23].

The main finding of the present study, however, was that
progesterone (studied in the past mostly in the context of the
female reproductive function) appeared to be associated with
the cerebral activations during emotion processing in men
but not in women. Thus, during negative emotion process-
ing, the activations in the middle and superior orbitofrontal
cortex were significantly correlated with progesterone levels
in healthy men only. Numerous neuroimaging studies have
shown that the orbitofrontal cortex is implicated in the
processing of negative stimuli [24–26], but the role of
progesterone has not been addressed. In comparison, during
the processing of positive emotion, progesterone levels were
correlated with activations in the fusiform gyrus in healthy

men and with the middle occipital cortex in male patients.
As mentioned above, occipital cortex has been frequently
activated during emotional task using visual stimuli. Also,
it has been well established that emotional face processing
is directly linked with fusiform gyrus activation [27]. Thus,
if we assume an implication of progesterone in the overall
emotion processing, the significant correlations between this
steroid hormone and cerebral activations during affective
task are not unexpected. What remains surprising, however,
is that there was no association between progesterone and
emotional processing in either healthy or schizophrenia
women, despite progesterone’s role in mood regulation of
female subjects (in both human and animal studies) [4, 28,
29].

Animal studies have shown that progesterone receptors
are present in several limbic and corticolimbic structures
(traditionally associated with affect and emotion processing),
including hypothalamus, thalamus, amygdala, hippocam-
pus, prefrontal cortex, olfactory bulb and cerebellum [30–
32]. Moreover, one postmortem study in women revealed
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concentrations of progesterone and its metabolites in the
prefrontal, temporal, and parietal cortex, as well as in some
subcortical structures including amygdala, hippocampus,
caudate, putamen, thalamus, nucleus accumbens, substantia
nigra, hypothalamus, and cerebellum [33]. Therefore, our
findings of significant correlations between progesterone
levels and brain activations in orbitofrontal cortex in male
participants are somewhat consistent with those receptor
binding and postmortem studies.

Several studies have shown that progesterone and its
derivative, allopregnanolone, have a modulating effect on
neurotransmitters systems involved in the regulation of
emotion, such as serotonin and noradrenalin [34, 35].
Traditionally, progesterone has been investigated in the
context of the female menstrual cycle, contraception, or
breast cancer. However, our results show that, at least in
the case of cerebral activations during emotional processing,
this hormone appears to be more important for men than
for women. In other words, although progesterone plays a
primary role in the female reproductive function, it may be
also important for the brain function in males.

Thus despite the fact that our principal motivation for
the present study was to examine differences between schiz-
ophrenia patients and healthy controls, our most intriguing
finding was the similar pattern of sex differences in both
groups (i.e., progesterone had a significant association with
cerebral activations in men but not women). It should be
added that this relationship was more pronounced in healthy
men than in schizophrenia men.

Although intriguing, this data is preliminary and war-
rants further investigation. For example, it is possible that
with greater number of female participants we would also
find a significant association between progesterone and brain
activation during emotional processing, though the pattern
of these results might differ. The findings emphasize the
importance of including both sexes (and investigating them
separately) in neuroendocrine and neuroimaging studies of
schizophrenia and other psychiatric disorders that show sex
differences in epidemiological, clinical, or neurobiological
profile (e.g., major depression, autism, and ADHD).

Conflict of Interests

The authors would like to declare no conflict of interests.

Acknowledgments

This research has been supported by the Canadian Institutes
of Health Research (CIHR Institute of Gender and Health)
as well as the Eli Lilly Chair of Schizophrenia Research at the
University of Montreal (ES); A. Mendrek has been supported
by the Fonds de recherche en sante Quebec (FRSQ) and by
the Louis-H. Lafontaine Hospital Research Foundation. The
authors would like to thank the psychiatrists (Dr. Lalonde;
Dr. L. Ait Bentaleb) for patients’ referral, the psychiatric
nurses (Louise Normandeau, Carole Feltrin, and Souad
Lahlafi) for their help in medical examination and blood
draws, and all the participants for their involvement.

References

[1] J. M. Andreano and L. Cahill, “Menstrual cycle modulation
of medial temporal activity evoked by negative emotion,”
NeuroImage, vol. 53, no. 4, pp. 1286–1293, 2010.

[2] V. G. Guapo, F. G. Graeff, A. C. T. Zani, C. M. Labate, R.
M. dos Reis, and C. M. Del-Ben, “Effects of sex hormonal
levels and phases of the menstrual cycle in the processing of
emotional faces,” Psychoneuroendocrinology, vol. 34, no. 7, pp.
1087–1094, 2009.

[3] M. Zitzmann, “Testosterone and the brain,” Aging Male, vol. 9,
no. 4, pp. 195–199, 2006.

[4] G. A. van Wingen, L. Ossewaarde, T. Bäckström, E. J.
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The aim of the paper was to evaluate rates of clinical remission and recovery according to gender in a cohort of chronic outpatients
attending a university community mental health center who had been diagnosed with schizophrenia and schizoaffective disorder
according to DSM-IV-TR. A sample of 100 consecutive outpatients (70 males and 30 females) underwent comprehensive
psychiatric evaluation using the Structured Clinical Interview for Diagnosis of Axis I and II DSM-IV (SCID-I and SCID-II, Version
R) and an assessment of psychopathology, social functioning, clinical severity, subjective wellbeing, and quality of life, respectively
by means of PANSS (Positive and Negative Syndrome Scale), PSP (Personal and Social Performance), CGI-SCH (Clinical Global
Impression—Schizophrenia scale), SWN-S (Subjective Well-being under Neuroleptics—scale), and WHOQOL (WHO Quality of
Life). Rates of clinical remission and recovery according to different criteria were calculated by gender. Higher rates of clinical
remission and recovery were generally observed in females than males, a result consistent with literature data. Overall findings
from the paper support the hypothesis of a better outcome of the disorders in women, even in the very long term.

1. Introduction

The importance of gender differences in psychiatry is widely
acknowledged, given its relevance for a better understanding
of biological and psychosocial risk factors, time course, out-
come, and response to treatments of major mental disorders,
in particular schizophrenia and psychotic spectrum disorders
[1–4]. Moreover, gender differences may play a crucial role
in the early diagnosis and treatment of schizophrenia [5–7].
Indeed, a significant body of data revealed gender differences
in terms of incidence rates, neurobiological factors, familial
transmission, age of onset, clinical features, course and
outcome, treatment response, compliance, and tolerability
of drug treatments [2, 3, 8, 9]. According to the majority
of authors, males manifest the disease earlier [2, 10, 11]
and display more severe premorbid dysfunctions, intellectual
impairment, and social deficits [10, 12–15], although data
present in the literature are somewhat conflicting at times

[5]. However, course and outcome of the illness [2, 10, 16],
as well as the first episode of psychosis itself, are usually
more severe and disabling in males [17–19]. On the contrary,
women manifest onset symptoms later in life [2, 10, 11, 17],
complete their studies, get married, or establish intimate
relationships more frequently than males, showing less
frequently negative [6, 7, 12, 13, 20–22] and affective [6,
10, 23] symptoms. Furthermore, women show a lower
tendency towards substance abuse and antisocial behavior
[24–27], better response to treatment [10, 28], higher rate
of compliance, but an increased vulnerability to side effects
of drugs [29]. A higher age of onset, better premorbid
functioning, and a more favorable course of the disease
may justify the better clinical and social outcome generally
observed in women [10]. Notwithstanding the large amount
of data relating to clinical and psychosocial outcome in
schizophrenia and related disorders, only a limited number
of studies to date have evaluated clinical outcome using
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operational criteria for clinical and functional remission [30,
31]. Moreover, social outcome has prevalently been assessed
by means of social-demographic parameters (marital status,
occupation, and level of autonomy) or other nonspecific
measures [31]. As a consequence, the existence of gender
differences with regard to rates of clinical or psychosocial
remission and recovery remains a matter of debate in the
light of the conflicting evidence reported [31–39]. These
contrasting results are partly due to relevant methodological
differences, particularly criteria used in the definition of
either remission or recovery. Taking into account the limited
number of studies conducted on psychotic patients in com-
munity settings and evaluated by means of operationalized
criteria, the present study aimed to evaluate rates of clinical
remission and recovery according to gender in a cohort of
chronic outpatients with a diagnosis of schizophrenia and
schizoaffective disorder who were attending a community
mental health center.

2. Methods

2.1. Sample. In the context of a prospective follow-up
study, all patients with a diagnosis of schizophrenia or
schizoaffective disorder according to DSM-IV-TR attending
a university community mental health centre between 1
January and 31 December 2010 were enrolled consecutively.
Patients with other comorbid disorders were also included
in the study, although those affected by comorbid mental
retardation or organic brain diseases were excluded. A
sample of 100 consecutive outpatients (70 males, mean age
42.49 ± 7.75 yrs; 30 females; mean age 44.70 ± 11.76 yrs)
who met the above-mentioned inclusion/exclusion criteria
was studied. All patients were submitted to standard care
provided in community mental health centers in Italy
(pharmacological treatment, clinical monitoring at least on
a monthly basis, home care when required, and psychosocial
and rehabilitation interventions tailored to patient’s needs).

2.2. Ratings. All patients underwent comprehensive psy-
chiatric evaluation by means of the Structured Clinical
Interview for Diagnosis of Axis I DSM-IV (SCID-I Research
Version) [40] and for Axis II of DSM-IV (SCID-II) [41], after
having signed an informed consent form. Interviews were
conducted by residents in psychiatry trained in the use of
the instruments by a specialist; interrater reliability, assessed
using Cohen’s K before the study, was higher than 0.80.

Personal and social data, and clinical history were col-
lected on the basis of a structured interview purpose-de-
veloped for the present study. Severity of symptoms was eval-
uated by means of PANSS (Positive and Negative Syndrome
Scale) [42] and Clinical Global Impression—Schizophre-
nia scale (CGI-SCH) [43]; functioning, subjective wellbeing
and quality of life were, respectively, evaluated by means
of PSP (Personal and Social Performance) [44], Subjective
Wellbeing under Neuroleptics (SWN-S) [45], and WHO
Quality of Life Brief questionnaire (WHOQOL-Brief) [46].

PANSS (Positive and Negative Syndrome Scale) con-
sists of 30 items grouped into 3 distinct clusters (positive

symptoms, negative symptoms, general psychopathological
symptoms). The manual accompanying the scale provides
a detailed explanation of individual items and criteria of
quantification of symptoms that are rated on a 7-point scale.

PSP (Personal and Social Performance Scale), devel-
oped from SOFAS (Social Occupational Functioning Scale),
assesses social functioning of patients with schizophrenia
on 4 main areas: social activities, personal and social
relationships, self-care and disturbing/aggressive behaviors.
The PSP must be completed on the basis of data provided by
the patient, family, or staff-member in charge of the patient.
For each area a score ranging from 0 (no disability) to 5 (very
severe disability) is attributed according to specific criteria.
A comprehensive overall score ranging from 1 (maximum
dysfunction) to 100 (maximum functioning) is attributed,
based on score obtained at each single area.

CGI-SCH is the adapted version of the CGI (Clinical
Global Impression Rating Scale) [43], one of the main rating
scales currently used in the comprehensive assessment of
psychopathology. The CGI scale comprises 3 main scores:
severity of illness, global improvement, and efficacy index.
The CGI-SCH, as adapted for use in schizophrenia, provides
for the assessment of severity and improvement of positive,
negative, cognitive, symptoms and depression over the week
before the visit.

SWN (Subjective Wellbeing under Neuroleptic Treat-
ment) is a self-administered rating scale developed by Naber
in 1995, aimed at evaluating the psychological and physical
wellbeing of patients treated with neuroleptics. For the
purpose of the study the short version (20 items, including
5 subscales: mental functions, self-control, physical function,
emotional control, and social capability) was used.

The WHOQOL (World Health Organization Quality of
Life Scale) is a self-evaluated questionnaire developed by the
World Health Organization (WHO QOL Group) to assess
subjective quality of life. In the present study the 26-item
short version (WHOQOL-BRIEF) was used, allowing us to
obtain four subscores focusing on the quality of life in 4 areas,
respectively (physical, psychological, social relationships, and
environment).

2.3. Criteria for Clinical Remission and Recovery. To evaluate
clinical remission, criteria developed by the “Remission
of Schizophrenia Working Group” [30] based on ratings
at 8 focal symptoms in positive, negative, and general
psychopathology subscales of PANSS (P1, P2, P3, N1, N4,
N6, G5, G9) were applied. The patient is judged to be in
clinical remission when scores obtained at each of these items
are less than or equal to 3 over a six-month period. Due
to the fact that baseline data from an ongoing, prospective
follow-up study was used, as suggested by the Remission
of Schizophrenia Working Group severity was adopted in
evaluating clinical remission, whilst duration was not taken
into account. Moreover, to define a state of clinical remission
[47], a CGI-SCH score equal or less than 3 was required.
Given that the criteria published by Andreasen for clinical
remission are based on eight selected items from PANSS, thus
excluding all items which significantly contribute towards
overall clinical picture and quality of life, such as depressive
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and other symptoms [48], we decided to apply other more
restrictive criteria. For the purpose of this study therefore,
clinical remission was defined as (a) the meeting of both
Andreasen’s and CGI-SCH criteria; (2) achieving a score
equal or less than 3 at each item of the Positive and Negative
Scale of PANSS (extended PANSS criterion); (3) obtaining a
score equal to or less than 3 at all items of PANSS (overall
PANSS criterion).

In view of the lack of consensus in literature as to the
definition and criteria of recovery [49], we adopted specific
criteria purpose-developed for the present study. Recovery
was primarily defined as the simultaneous fulfillment of
Andreasen’s criteria for clinical remission together with the
presence of a “functional remission” as evaluated by PSP
(score equal or greater to 70) and a “subjective remission,”
in terms of a full subjective wellbeing according to SWN
scale (score equal or greater than 80). Secondary criteria for
recovery were defined as (1) clinical remission plus func-
tional remission and (2) clinical remission plus subjective
remission. Criteria for clinical remission and recovery are
summarized in Table 1.

2.4. Statistical Analysis. Categorical data were analyzed using
Pearson’s χ2 test (chi-square) or Fisher’s exact test; continu-
ous variables were assessed by means of Student’s t-test for
independent samples. Data analyses were performed using
SPSS 19.0. Level of significance was set at a P value ≤0.05 for
two-tailed hypothesis

3. Results

3.1. Sociodemographic Characteristics and Clinical History
according to Gender. Significant gender differences were
detected with regard to marital status. No other differences
in sociodemographic characteristics were found (Table 2).

Females were more frequently married (χ2 = 13.280,
df = 2, P = 0.001) and with children than males (χ2 =
7.563, df = 1, P = 0.012). The age at onset of psychosis
was higher in women (26.10 ± 12.26 years) than in men
(21.61 ± 7.67 years) although the difference did not achieve
statistical significance (t = −1.854, df = 39.082, P =
0.071). Age at first treatment for psychotic disorder was
higher in women (30.90 ± 12.23 yrs) than in men (24.93 ±
8.04 yrs; t = −2.455, df = 40.172, P = 0.018). No gender
differences were found in mean number of hospitalizations
(1.29 ± 1.185 in men and 1.63 ± 1.732 in women; t =
−0.977, df = 41.458, P = 0.334). However, men were
characterized by a higher number of months since the last
hospitalization (124.13±108.52) than women (71.84±66.43)
(t = 2.392, df = 53.325, P = 0.020). No significant
differences were revealed in duration of untreated psychosis
(DUP), considered as average time in months between
the onset of psychotic symptoms and the first treatment:
20.90 ± 40.27 mo. in men versus 44.55 ± 91.17 mo. in
women (t = −1.342, df = 32.757, P = 0.189); the type
of course (episodic with complete remission, episodic with
residual symptoms or continuous; Table 3); percentage of
patients having undergone at least one hospitalization in

their lifetime (69.6%, n = 48 males and 63.3%, n =
19 females; χ2 = 0.371, df = 1, P = 0.641) and who
had attempted suicide or manifested self-harming behaviors
(27.5%, n = 19 males and 37.9%, n = 11 females; χ2 = 1.039,
df = 1, P = 0.342). The proportion of patients who had
committed crimes was higher in males (11.6%, n = 8) than
females (0%; χ2 = 3.661, df = 1, P = 0.053).

3.2. Axis I and II Diagnosis according to Gender. On the basis
of data obtained at SCID-I interviews, a higher frequency of
schizophrenia was found among males (M = 48.8%; F =
26.7%) while a more frequent diagnosis of schizoaffective
disorder was detected among females (M = 51.4%; F =
73.3%; P = 0.042).

No significant gender differences were observed in Axis I
comorbidity: comorbid anxiety disorders were diagnosed in
21.5% males and 20% females; other disorders were found in
5.7% males and 6.7% females. At SCID II 22.9% of males
and 30.0% of females were diagnosed as having a person-
ality disorder, although the difference was not statistically
significant. Moreover, no relevant differences among genders
were found with regard to personality clusters, with the sole
exception of personality disorder not otherwise specified,
more frequently represented in females (23.3%) than males
(8.6%; P = 0.056).

3.3. Treatment Prescribed. The large majority of patients
were on psychopharmacological treatment without any
significant difference according to gender (males = 100%;
females = 96.6%). Similarly, no difference was found in
type of drug treatment (typical or atypical antipsychotics,
antidepressants, mood stabilizers, and anticholinergics),
with the exception of benzodiazepines, prescribed somewhat
more frequently to males (64.3%) than females (43.3%; P =
0.052).

More women (23.3%) than men (7.2%) underwent
individual psychotherapeutic treatment (P = 0.024) while
no significant differences were detected with regard to group
therapies and family interventions. 18.8% of males and
30.0% of females were undergoing rehabilitation treatment,
the difference not being statistically significant; however,
female patients were more frequently involved in expressive
therapies (art therapy; 23.3%) than males (7.2%; P = 0.024).

3.4. Psychopathological Severity according to Gender. No
significant differences were found among genders in mean
scores achieved at PANSS total scale, general psychopathol-
ogy scale, and positive and negative scales. Moreover, no
significant gender differences were detected in mean scores
on the overall severity scale and each one of the subscales
(positive symptoms, negative symptoms, depressive symp-
toms, and cognitive deficits) of CGI-SCH. When focusing
on individual items of PANSS, significant gender differences
were found only for items N7 (stereotyped thinking; males =
1.60± 1.027, females = 1.23± 0.679, P < 0.05); G3 (feelings
of guilt; males = 1.37 ± 0.871; females = 1.90 ± 1.348, P <
0.05), and G5 (postural mannerisms; males = 1.09 ± 0.329;
females = 1.00± 0.000, P < 0.05).
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Table 1: Clinical remission and recovery criteria.

Psychopathology Functioning Subjective wellbeing

Clinical remission criteria

Andreasen’s criteria
Score ≤3 in items P1, P2, P3, N1, N4,
N6, G5, G9 of PANSS

CGI-SCH criteria Overall score ≤3 at the CGI-SCH

Andreasen’s criteria + CGI-SCH
criteria

Score ≤3 in items P1, P2, P3, N1, N4,
N6, G5, G9 of PANSS, overall score ≤3
at the CGI-SCH

Extended PANSS criteria
Score ≤3 at each one item of the
Positive and Negative Scale of PANSS

Overall PANSS criteria Score ≤3 at all the items of PANSS

Recovery criteria

Clinical + functional + subjective
wellbeing remission

Score ≤3 in items P1, P2, P3, N1, N4,
N6, G5, G9 of PANSS

Score ≥70 at PSP
Scale

Score ≥80 at SWN
Scale

Clinical + functional remission
Score ≤3 in items P1, P2, P3, N1, N4,
N6, G5, G9 of PANSS

Score ≥70 at PSP
Scale

Clinical + subjective wellbeing
remission

Score ≤3 in items P1, P2, P3, N1, N4,
N6, G5, G9 of PANSS

Score ≥80 at SWN
Scale

Table 2: Sociodemographic characteristics of the sample according to gender.

Males Females
Statistics

df P value
t value χ2 test

Age (mean years ± sd) 42.49± 7.751 44.70± 11.765 −0.947 98 0,350

Education (mean years ± sd) 10.37± 3.800 12.00± 4.235 −1.897 98 0,061

Marital status 13.280 2 0,001

Married (N , %) 5 (7.1) 6 (20.0)

Separated (N , %) 1 (1.4) 5 (16.7)

Widowed (N , %) — —

Single (N , %) 64 (91.4) 19 (63, 3)

Employment status 8.914 5 0,113

Employed 17 (24.33) 4 (13, 3)

Housewives — 2 (6.7)

Students 2 (2.9) 2 (6.7)

Retired 9 (12.9) 7 (23.3)

Disability pension 32 (45.7) 10 (33.3)

Unemployed 10 (14.3) 5 (16.7)

3.5. Social Functioning according to Gender. Males displayed
significantly higher mean scores than females on PSP
“disturbing and aggressive behaviors” (males = 0.38± 0.75;
females = 0.13 ± 0.434; P = 0.046). With regard to PSP
total score, a greater dysfunction was detected in males
(46.07 ± 26.449) than in females (33.93 ± 31.858), although
this difference was not significant from a statistical point of
view (P = 0.073). Taking into account patients with a PSP
score equal to or higher than 70, 10% of males and 30% of
females were considered “functionally remitted” in view of
their adequate functioning, a difference devoid of statistical
significance.

3.6. Subjective Wellbeing according to Gender. Women
showed significantly higher scores (18.66±3.243) than males
(16.81 ± 4.044) at the “self-control” subscale of SWN (P =
0.020). Considering patients with an SWN total score equal

to or higher than 80, no significant gender differences were
found. 65.7% of males and 70% of females were considered
in “subjective remission” (true subjective wellbeing).

3.7. Quality of Life according to Gender. No significant gender
differences were revealed in subjective quality of life for
the four areas considered (physical, psychological, social
relationships, and environment) in the WHOQOL-BREF
questionnaire.

3.8. Clinical Remission according to Gender. Data obtained
according to the different criteria of clinical remission
adopted are reported in Table 4. A lower percentage of male
(48.6%, n = 34) than female patients (60.0%, n = 18)
were deemed in clinical remission according to the criteria
of Andreasen, a finding devoid of statistical significance.
Similarly, no significant gender differences emerged when
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Table 3: Course of illness according to gender.

Course of illness Males Females χ2 test df P value

Episodic with full remissions (n, %) 11 (16.2) 7 (23.3) 3.990 3 0.262

Episodic with residual symptoms (n, %) 14 (20.6) 3 (10.0)

Continuous (n, %) 39 (57.4) 20 (66.7)

Undefined (n, %) 4 (5.9) —

Table 4: Clinical remission rates according to gender.

Criteria Male (n, %) Female (n, %) χ2 test df P value

Andreasen’s criteria 34 (48.6) 18 (60.0) 1.099 1 0.383

CGI-SCH total score 38 (56.7) 13 (48.1) 0.569 1 0.498

CGI-SCH and Andreasen’s criteria 28 (41.8) 12 (46.2) 0.145 1 0.816

PANSS (positive and negative items) 22 (31.4) 14 (46.7) 2.116 1 0.175

PANSS (all items) 16 (22.9) 8 (26.7) 0.167 1 0.799

CGI-SCH criteria were used to evaluate clinical remission
(males = 56.7%, n = 38; females = 48.1%, n = 13).
When more restrictive criteria were applied (Andreasen’s
and CGI-SCH criteria combined), once again no difference
was detected between genders (41.8% n = 28 males and
46.2% n = 13 females). On applying more restrictive criteria
to evaluate clinical remission (a score less than or equal to
3 for all items of the PANSS positive and negative scales),
clinical remission was observed in 31.4% of males (n = 22)
and 46.7% of females (n = 14), although devoid of statistical
significance. Even following the use of extremely restrictive
criteria to define clinical remission (scores less than or equal
to 3 for all PANSS items), no difference was found between
genders, given that 22.9% of males (n = 16) and 26.7% of
females (n = 8) were seen to be in clinical remission using
these criteria.

3.9. Recovery in Relation to Gender. Patients who were
clinically remitted as established by Andreasen’s criteria were
viewed as being “recovered,” as “adequately functioning” in
line with PSP total score and in a state of subjective wellbeing
on the basis of SWN total score (Table 5), with a significantly
higher proportion of females (16.7%, n = 5) than males
(2.9%, n = 2) among the “recovered” (P = 0.024).
When basing criteria for “recovery” on clinical remission
and “adequate” functioning alone, once again a significantly
higher proportion of females (26.7%, n = 8) than males
(5.7%, n = 4) seemed to have “recovered” (P = 0.006).
Similarly, when considering “recovery” only in terms of
clinical remission associated with a true subjective wellbeing,
a higher albeit not significant proportion of females (41.4%,
n = 12) than males (25.7%, n = 18) were “recovered”(P =
0.123).

4. Discussion

The present study provides a cross-sectional picture of a
cohort of typical chronic psychotic patients attending a
community mental health service in Italy. The patient sample

was made up largely of middle aged, low income subjects
with a long psychiatric history who lived in the community.
As expected, a number of gender differences were revealed in
the sample described here. Sociodemographic conditions of
women were somewhat better than those of males, as shown
by the higher frequency of female patients who were married
with children, a finding that is substantially congruent with
data present in the literature [8], probably reflecting the
later onset of schizophrenia, a better premorbid adjustment
[10, 12, 13] and less severe symptoms at onset among
females [17]. In the sample studied, a higher proportion of
schizoaffective disorders was found among females, a finding
partially congruent with literature data reporting a higher
frequency of affective symptoms in women [6, 10, 11, 23].
Although statistical significance was not reached, likely due
to the limited number of subjects investigated, the younger
age at onset of the disorder and the consequent early start
of treatment in males observed in this study is fully in
agreement with previous findings [2, 10, 11]. The more
frequent prevalence of male offenders found in our study,
together with a higher rate of disturbing and aggressive
behaviors as evaluated by means of PSP, tend to confirm
data from the literature reporting a stronger association of
violent crimes in mental disorders with the male gender
[49, 50]. No substantial gender differences were detected with
regard to duration of untreated psychosis, a result which
is partly congruent with literature data reporting on first-
onset psychoses [51], and in contrast with others showing a
longer DUI among males [52]. In accordance with literature
findings (2) no gender differences were detected in the
sample studied in symptom course pattern, although there
was a considerable lack of literature studies reporting on
clinical course according to DSM-IV criteria.

The absence of gender differences in current pharma-
cological treatment may indicate that, in spite of a series
of literature reports demonstrating substantial differences
between the genders in terms of response to and tolerability
of treatments, in clinical practice males and females are
treated in a comparable manner, thus reflecting the lack
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Table 5: Recovery rates according to gender.

Recovery criteria Male (n, %) Female (n, %) χ2 test df P value

Clinical∗ + functional + subjective wellbeing remission 2 (2.9) 5 (16.7) 6.152 1 0.024

Clinical∗ + functional remission 4 (5.7) 8 (26.7) 8.730 1 0.006

Clinical∗ + subjective wellBeing remission 18 (25.7) 12 (41.4) 2.382 1 0.151
∗

Andreasen’s et al. criteria [30].

of gender-specific treatment guidelines [4]. In this study,
female patients more frequently underwent individual psy-
chotherapy, a finding which might be interpreted as the
consequence of a higher propensity compared to males to
resort to psychological interventions rather than to actual
differences in therapeutic needs. Interestingly, no differences
were detected in the frequency of rehabilitation activities
between genders, with the sole exception of art therapies,
which were more frequent among female patients. These
findings are partly in contrast with literature data, underlin-
ing how women are less involved in rehabilitation activities,
probably due to the lower degree of disability generally
attributed to the female sex, and to lower needs of clinical and
psychosocial care [53, 54]. Moreover, women are reportedly
less involved in job placement or educational programs [8],
although no significant gender differences were observed
in the present sample with regard to these interventions.
The data obtained in this study showed substantially similar
levels and quality of psychopathology, as revealed by PANSS
and CGI-SCH, in males and females; these findings are
in contrast with data present in the literature, generally
reporting a higher incidence of negative symptoms in males,
and affective symptoms in females [6, 23, 31]. However,
in the present study the more frequent observation of
schizoaffective disorders in women may reflect a higher
frequency of mood symptoms in females throughout the
longitudinal course of the illness.

Following application of Andreasen’s et al. [30] criteria,
higher rates of clinical remission were detected for women
than for men, although differences were not statistically
significant; likewise, similar results emerged when other
criteria were used. However, as expected rates of remission
progressively decreased when more restrictive sets of criteria
were considered. Moreover, a higher albeit not significant
percentage of women showed an adequate functioning and
were considered in “functional remission”. Furthermore,
compared to males, women more frequently report a condi-
tion of subjective wellbeing on SWN scale, with statistically
significant differences in the “self-control” subscale. Recent
studies utilizing operational criteria to define clinical and
functional remission show contrasting results. A study by
Galderisi et al. [31] failed to find a statistically significant
difference in rates of clinical remission between genders and
higher rates of functional remission in females, a difference at
the limits of statistical significance; Brugnoli et al. [55] found
a higher frequency of clinical remission among females, while
no difference between the sexes was found by Karow et al.
[56].

When taking into account the main criteria adopted in
the present study, that is, a state of clinical remission together

with an adequate functioning and a true subjective wellbeing,
“recovery” was significantly more frequent among female
patients; similar results were obtained when recovery was
only based on clinical remission and functional status. These
results are fundamentally congruent with evidence from
the literature. Indeed, in a longitudinal prospective study
lasting 20 years Grossman et al. [32] revealed a trend for a
better overall outcome and higher rates of recovery among
women with schizophrenia and other psychotic disorders,
thus disconfirming the hypothesis advanced by some authors
that in women with schizophrenia outcome worsened over
time, largely resembling that observed in men [33–35].
The SOHO study [30] reported a higher frequency of full
recovery among females, presenting a lower global severity,
less negative symptoms, and better social functioning at
baseline. Similarly, Albert et al. [37] found that recovery was
predicted, among other factors, by female sex.

Prior to the drawing of any conclusion from the data
collected in the present study, a series of limitations should
be taken into account, including the cross-sectional nature
of the study, the limited number of cases included, the
exclusion of cases of mental retardation and organic brain
disorders, the exclusion of duration criteria in defining
clinical remission. On the other hand, the use of structured
interviews to define diagnoses and of standardized methods
in the evaluation of clinical and psychosocial variables, thus
allowing remission and recovery to be assessed in a reliable
manner should be considered strengths of the study. The
overall data provided by this study of a cohort of chronic out-
patients who were highly representative of typical psychotic
patients attending community mental health centers in Italy,
tend to confirm a best prognosis and lower overall severity
of schizophrenic spectrum disorders in women than in men
[2, 10, 14]. In particular, our data appear to demonstrate a
better outcome not only in the short and middle term, but
likewise in the long term in schizophrenic and schizoaffective
women. This improved outcome is likely the result of both
an intrinsic, less severe nature of the disorder and to a series
of other positive factors related to treatment (i.e., better
response, higher compliance) and psychosocial environment
(i.e., higher social support) among women.
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Depending on jurisdiction, time period studied, and specifics of the population, approximately 50 percent of mothers who suffer
from schizophrenia lose custody of their children. The aim of this paper is to recommend interventions aimed at preventing
unnecessary custody loss. This paper reviews the social work, nursing, psychology, psychiatry, and law literature on mental illness
and custody loss, 2000–2011. Recommendations to mothers are to (a) ensure family health (b) prevent psychotic relapse, (c)
prepare in advance for crisis, (d) document daily parenting activities, (e) take advantage of available parenting resources, and f)
become knowledgeable about legal issues that pertain to mental health and custody. From a policy perspective, child protection
and adult mental health agencies need to dissolve administrative barriers and collaborate. Access to appropriate services will help
mothers with schizophrenia to care appropriately for their children and allow these children to grow and develop within their
family and community.

1. Intervention to Prevent Child Custody
Loss in Mothers with Schizophrenia

A psychotic illness can, but does not need to, interfere with
an individual’s ability to be a good parent. Given well-
timed, appropriate, and adequate education and resources,
many individuals with psychotic illness succeed in parenting
their children. This is not always recognized by child welfare
workers who may continue to be influenced by outdated
views of psychotic illness as intractable and parenting with
schizophrenia as impossible [1]. Without effective interven-
tion, parents who suffer from psychotic illness too often lose
custody of their children [2], an unfortunate outcome that
can be avoided by early intervention [3–5]. The emphasis
in this clinical review is on mothers with a diagnosis of
schizophrenia (because there is very little literature on fathers
and effects on children merit a separate paper).

2. Method

This paper used the following grouped search terms in
Google Scholar (which includes MEDLINE, EMBASE,

PsycINFO, and SOCINDEX, as well as the nursing
and legal literature) for the years 2000–2011: schizophrenia/
diagnosis/custody; schizophrenia/impact/custody; schizo-
phrenia/postpartum/custody; schizophrenia/termination
parental rights. Following the literature review and case
illustrations (from which identifying facts have been re-
moved), recommendations are made for mothers, care
providers, and policy makers.

3. Prevalence of Custody Loss in Mothers
with Psychosis

Studying reports published in the last ten years, it appears
that approximately 50% of women with schizophrenia who
are mothers lose custody of their children, either temporarily
or permanently, although the percentage varies by juris-
diction. For instance, a report from Canada indicates that
84% of parents treated for schizophrenia by a community
treatment team were not living with their children at the
time of interview [6], but this figure includes both male and
female parents, so is probably higher than it would be for
women alone. In London, UK, Howard and colleagues [7]
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established that 63% of women with psychosis (but only 26%
of men) were parents. Hollingsworth [8] studied 322 women
with serious mental illness and found that 26% had lost
custody at some point in the child’s life. A survey of mothers
in psychiatric rehabilitative services [9] reported that 68%
had been permanently separated from at least one child
under the age of 18, often with little subsequent contact. The
number of women with schizophrenia who experience custo-
dial loss of their children is probably diminishing with time,
as stigma lessens and interventions improve. Nevertheless, it
remains high and effective intervention at the earliest stage of
psychosis is warranted.

4. The Impact of Diagnosis on Custody Loss

Mothers with serious mental illness, as a group, fear that
schizophrenia is equated in the mind of the public with
parental incompetence or, worse, with parental neglect or
violence [10]. This may well be the case because mothers with
schizophrenia are often given relatively little opportunity
to prove their parenting competence. Ackerson [11] has
commented that parents with a diagnosis of psychosis are
victimized twice first, by psychotic illness, then by protective
removal of their children.

5. The Impact of Custody Loss on Mothers

Removing a child from a mother’s care causes grief and
distress to both. It is especially difficult for the mother when
she has had little say in the process or when the event occurs
at a time when she is too ill to understand what is happening.
Diaz-Caneja and Johnson [12], in their qualitative study of
22 women with schizophrenia who were mothers, conclude
that fear of losing child custody or access is always uppermost
in the minds of severely mentally ill women, making it
problematic to disclose to their care providers parenting dif-
ficulties that they may experience. Sands and colleagues
[13] have reported that mothers with mental illness whose
children are apprehended by child protection agencies are
usually bewildered by events and confused about what steps
to take in order to regain custody. Without psychiatric and
legal guidance, they find it difficult to maintain contact with
their children.

6. Postpartum Vulnerability to Custody Loss

The postpartum period is a particularly vulnerable time for
women at risk of losing custody. Psychotic symptoms may
emerge for the first time during this period and, for mothers
with a prior history of mental illness, the risk of relapse is
high during this reproductive phase [14, 15], bringing with it
a very real threat of protective removal of children from the
mother’s care. Newborns are the most vulnerable members
of society, and child protection legislation is therefore biased,
as it needs to be, towards their needs rather than to the
needs of the mother, however vulnerable she may also be.
In order to meet the demands of competent infant care and
retain custody of their infants, young mothers with severe

postpartum psychiatric illness require substantial support
and advocacy [16].

7. Composite Case Example of
Unnecessary Children’s Aid Involvement in
Postpartum Psychosis

Patient A. was admitted to hospital for a postpartum psy-
chotic episode. She had never been ill before. While she
was in hospital, her infant was looked after at home by her
parents. The baby’s father was also involved in the child’s
care. Before the patient’s hospital discharge, the psychiatric
resident contacted Children’s Aid, as a preventive measure,
in order to notify the agency that Ms. A. might need help
with mothering. Ms. A. had by then recovered and was
functioning well. Psychiatric followup had been arranged,
in addition to which several adults at home expressed
willingness and availability to help look after the baby. The
decision to call Children’s Aid was solely determined by the
fact that the patient had suffered a psychosis, placing her “on
the books” of Children’s Aid. While this could be perceived
as a safety precaution for the family, it could also become
a problem for the mother should, for example, the baby’s
father decide in the future to sue for sole custody of the child.

8. Causes of Termination of Parental Rights

The central moral and legal issue involved in temporary or
permanent cessation of parental rights is the child’s safety.
When an environment is unsafe, the child must be removed
until the situation changes [17, 18]. For small children,
the safety of the environment is generally judged on the
presence/absence of abuse and neglect. The parent must
be able to provide basic care (shelter, nutrition, hygiene,
clothing, and medical care) and security (protection from
dangers, including unsafe people). As the child grows older,
other domains of the parental environment take precedence.
Brockington et al. [18] categorize these as the parent’s ability
to provide: emotional warmth (comfort, praise, and affec-
tion), encouragement of learning (through play, language,
support of schooling, and social opportunities), guidance and
setting consistent limits (teaching consideration of others, self-
discipline, and internal moral values), and a stable family base
for engagement with the wider world.

Assessing competent parenting requires skill and experi-
ence. While it is relatively easy to ascertain the presence of
gross neglect or abuse, the more subtle qualities of parenting
are harder to evaluate. Parent competency instruments are
imperfect; they tend to focus on deficits rather than on
strengths, and they are subject to cultural biases, since
parental norms differ among cultures [19, 20].

9. Overrepresentation of Psychiatric
Patients in Parental Termination Hearings

Besides parental competence, conditions such as physical and
mental disability, side effects of medications, hospitalization
history, quality and permanence of living arrangements,
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employment record, and socioeconomic status enter into
decision making about custody. These variables are all inti-
mately associated with mental illness, and, as a result, parents
with psychiatric diagnoses are overrepresented in parental
termination proceedings. In an Australian study, parental
psychiatric illness was the most prevalent condition at such
court hearings [21]. Marital status is also important—
unmarried women (and this describes the majority of
women with a diagnosis of schizophrenia) are more likely to
lose custody than their married peers [22]. Social integration
in a network of family, friends, and community members,
often deficient in women with schizophrenia, is also relevant
[8]. The more dense a social network is, the less likely it is for
children to be apprehended by child protection services. The
diagnosis of schizophrenia in itself undermines a woman’s
chances of retaining custody, so does the substance abuse that
frequently accompanies mental illness [7]. Recent studies
have shown that substance abuse is perhaps the most impor-
tant contributory factor [23, 24], although there are many
interacting factors that determine out-of-home placements.
Young mothers suffering from psychosis find it very hard to
disentangle themselves and their children from the web of
problems in which they become caught.

10. Preventing Custody Loss:
Recommendations for Mothers
and Care Providers

There are several ways in which mothers with severe mental
illness can reduce the risk of child apprehension. It is the
responsibility of care providers to provide mothers with this
information and training in order to help them to preserve
the integrity of their family [25].

10.1. Maintaining Mental Health. In trying to provide for
their children, mothers often neglect their own health and
yet maintenance of personal health is a crucial first step
toward ensuring child custody. This includes proper diet, a
healthy sleep schedule, an exercise program, regular physi-
cian and mental health visits, and adherence to a prescribed
regimen of medication. When questioned, most mothers
with schizophrenia do understand that custody can be lost
if prescribed treatment for their condition is not adhered to
[26].

When women deny psychiatric illness, the intense desire
to retain custody of their children can be used as a form of
leverage, a controversial but effective strategy [26–28].

11. Case Example

Patient B., the sole caregiver of a 5-year old son, sought
treatment for psychotic symptoms but refused antipsychotic
medication. She was hospitalized against her will after she
was verbally abusive to another mother at her son’s school.
During her hospitalization, her son was placed in the care of
a cousin. In hospital, Ms. B. continued to refuse medication.
She asked for a lawyer to represent her so that she could
leave hospital and return to her son. The lawyer advocated

for her with hospital staff and persuaded Ms. B. to agree
to community treatment orders (outpatient commitment),
which included monthly depot antipsychotic injections. The
lawyer convinced her that this would be her best recourse in
order to regain custody of her son. Ms. B. had an excellent
therapeutic response to the antipsychotic and soon went
home. Her son returned to her care, and, when the 6-month
community treatment order expired, Ms. B. continued the
injections voluntarily because she felt so much better. Child
protection worked collaboratively with legal and mental
health agencies to help this family stay together. Followup
after many years showed that Ms. B. has succeeded as a
parent. She has had no further hospitalizations, and her son
remains in good health.

As symptoms of psychosis decline, parenting stress is
reduced and the quality of parenting inevitably improves
[29]. Addressing symptoms alone is never sufficient [30], but
does show the court that mothers are taking responsibility
for this aspect of their recovery.

11.1. Self-Monitoring for Signs of Relapse. Avoiding recur-
rence of symptoms and the possibility of hospitalization is
important for continuity of parental care, which means that
psychiatric crises need to be avoided through anticipatory
planning and self-monitoring. Mothers can be advised to
maintain a written list of personal relapse triggers and
early warning signs (sleeplessness, lapsed hygiene, increased
suspiciousness, and so on) and to be knowledgeable about
their medications. A requirement for dose changes whenever
relapse threatens should be thoroughly discussed between
mothers and care providers; the mother needs to know when
and how she can increase (or decrease) her prescription to
prevent a crisis. She needs to document what has worked in
previous predicaments of a similar nature and what she can
do to avert them. She needs ready access to crisis help. Evi-
dence of self-monitoring convinces the court that mothers
recognize that they suffer from a potentially relapsing illness
and are doing their best to prevent recurrence.

11.2. Developing a Crisis Plan. Should hospitalization be-
come necessary, it is important for mothers to be prepared
for this disruption in their ability to care for their children.
Several crisis plan templates are available electronically for
parents with mental illness, none of which have as yet been
evaluated for effectiveness [31]. It is best for all family
members and all care providers to be involved in developing
the crisis plan. The aim is to negotiate what needs to occur
in an emergency and to clarify the responsibility of each
member of the support network. Older children need to be
part of the response team as they may be the first to notice
their mother’s early illness symptoms and they need to know
whom to turn to under such circumstances. It is important,
however, not to overburden children with the responsibility
of looking after an ill parent.

The phone numbers and addresses of surrogate care-
givers must be made available to children and also to care
providers. Thought should be given to establishing backup
caregivers in case of the unavailability of first choices.
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The plan should be written down, shared, and periodically
updated because names and details will change. It should
include critical information about the children’s needs:
their doctor, dentist, teachers, allergies, food and activity
preferences, favorite toys, bedtime routines, and physical
and psychological history. Plans for family pets should be
included. Reupert and colleagues [31] report that it typically
takes 6–12 months to develop a comprehensive crisis plan
because all the necessary interagency meetings take that long
to organize. Such a plan indicates to the court that mothers
place their parental responsibilities above all else.

11.3. Taking Advantage of Parenting Resources. Depending on
the community, parenting skills classes, parenting mutual
aid or support groups, parent coaches, parenting warm
lines, home visiting, and respite services may all be available
resources [32–34]. An online parenting course has even
been developed in The Netherlands [35]. Well-trained care
providers should be able to point mothers in the right di-
rections to access the best resources [36]. Upgrading parental
skills demonstrates to the court that mothers are trying their
best to be responsible parents.

11.4. Documenting Household and Child Care Routines.
When asked by a judge to give evidence of good parenting,
many mothers do not know what to say, especially because
such questions are not usually asked of mothers unless they
suffer from mental illness. The judge, however, is entitled
to ask about safety issues and about issues pertaining to
domains of parenting competence similar to those outlined
by Brockington et al. [18] Mothers can be helped to
document the day to day manner in which they address their
child’s instrumental and emotional problems, how they help
their children resolve conflicts, how they set limits, and how
they help to socialize their children. They need to build a
record detailing their parenting strengths and the quality
of the bonds that exist with their children. Care providers
should be able to provide guidance for the mother so that she
is not at a loss when questions about her parenting emerge in
court.

11.5. Navigating the Legal System. Mothers need to under-
stand the mandated child abuse reporting laws of their
jurisdictions. They need to connect with attorneys who
understand mental illness and family law and the family
court system and who can act as strong advocates. Policies
intended to promote a speedy resolution for children in
out-of-home care may unintentionally discriminate against
parents with mental illness because they fast-track the termi-
nation of parental rights, allowing only a brief time period
for new parents to meet the goals set by child protection
agencies. Attorneys and care providers need to help mothers
achieve these goals as quickly as possible by ensuring access
and legal rights to the necessary supports and services. Col-
laboration is important between child protection and lawyers

who represent parents in custody and termination proceed-
ings. It is not an easy collaboration, however, because child
welfare professionals and court professionals come from two
distinct cultures, the first a culture of care and concern,
the second an adversarial system that, above all else, values
individual rights [37]. There is a definite need for mental
health education of judges and court professionals.

12. Recommendations for Policy Makers

Early intervention services, adult mental health services, and
child protection services often act in competition rather than
in cooperation [38]. It is crucial to develop a philosophy
and care system that cooperatively addresses the needs of
the whole family. There is now a promising evidence base of
effectiveness of wraparound services for families impacted by
serious mental illness [39].

The term, “wraparound,” is increasingly being used to
describe a family-driven, strengths-based approach that uses
an array of both formal services and natural supports [40].
Another phrase often used is “system of care.” A system
of care is a network of structures and relationships that
is held together by shared values and that operates across
administrative and funding jurisdictions [41, 42]. A family-
driven system of care is based on the needs of children,
parents, and extended family. It supports choice, ongoing
evaluation, and accountability and promotes partnerships
between families and professionals, collaboration between
multiple agencies and service sectors, and individualized
services that are sensitive to cultural differences. The cultural
sensitivity of a service refers to the ability of its staff to un-
derstand, value, and incorporate the perspective of the
family into service provision and, whenever possible, provide
services in the family’s language of choice.

In a wraparound system, there is a single point of entry
for the many services that are provided. Among these are
early identification and prevention strategies, attention to
reproductive and child health, substance abuse counseling,
case management, liaison with schools and the legal system,
financial support, crisis management, housing, transporta-
tion aid, vocational help, spiritual, cultural, and recreational
guidance, and respite care. Ideally, the services are open
ended and sensitive to the stigma associated with mental ill-
ness. Cook and Steigman [43] advocate supports specifically
designed to preserve the parental relationship. They identify
assessment of parenting strengths and needs, birth control
counseling, pregnancy decision-making support, trauma
and abuse counseling, peer support, parent mentoring, self-
help, support groups for children, and medication manage-
ment as important aspects of a system of care for families
with a mentally ill member. Specific counseling around ben-
efits and entitlements is also critical for low-income mothers,
some of whom may be intermittently homeless and require
housing support [44]. Administrative policies, training
opportunities for service providers, and hard work on the
part of mothers themselves are all needed to ensure that
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children of mentally ill parents grow up, whenever possible,
in their family of origin.
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