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Abstract
This longitudinal study was designed to provide data on sex differences in the course of illness in
schizophrenia and other psychotic disorders. Ninety-seven participants (43 women and 54 men) were
assessed during index hospitalization when they were in the acute phase of illness, and then re-
assessed prospectively at 6 consecutive followups over a 20 year period. Patients were evaluated by
a series of standardized measures on many aspects of illness including the presence of psychosis,
global outcome, and rate of recovery. When women were compared to men in this sample, the data
demonstrated a lower percentage of psychotic activity for women over the course of illness
(significant at the 7.5 and 20 year followups), and a significant improvement in psychotic activity
over 20 years for women (p<.05), but not for men. Additionally, women showed significantly better
global functioning (p<.05) at 3 of the 6 followups (the 2, 7.5, and 10-year followups). Significantly
higher percentages (p<.05) of women were in recovery at 2 of the 6 followup years (the 2 and 10-
year followups). Cumulatively, 61% of the women with schizophrenia showed a period of recovery
at some point during the 20 year period, compared to 41% of the men. The sex difference patterns
were similar for patients with schizophrenia and for those with other types of psychotic disorders.
Sex differences in this sample were specifically not attributable to differences in age of onset or
premorbid developmental achievements.
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The current research provides 20-year multi-followup longitudinal data comparing sex
difference in psychosis, outcome, and recovery in patients with schizophrenia and other types
of psychotic disorders. Previous research has suggested that women with schizophrenia have
a milder course of illness than men (1–3). Various factors have been proposed to account for
this sex difference hypothesis including psychosocial differences, older age of onset for
women, and differences in premorbid developmental achievement (4–6).

We previously conducted a prospective followup study of sex differences in outcome, based
on 5 followups over a 15-year period (7). Our previous study, which to our knowledge was the
only longitudinal study to examine sex differences in patients with other psychotic disorders
compared to those with schizophrenia, found that sex differences in outcome were found for
both patients with schizophrenia and those with other psychotic disorders, with women
consistently showing better functioning over time, more frequent periods of good functioning
and periods of recovery, less likelihood of uniformly poor outcome, and fewer and shorter
rehospitalizations. Unlike both groups of patients who were psychotic, the patients with
nonpsychotic disorders showed no significant sex differences in outcome. The current study
builds on the previous research by studying different outcome variables and by studying
patients who were followed up over a longer period (6 followups over 20 years), providing
information on the followup sample as patients aged.

It is generally believed that women with schizophrenia have better courses of illness and global
outcomes than men. For example, women with schizophrenia have been reported to have fewer
negative symptoms (8–11), better responses to neuroleptics (12), better social functioning
(13–16), and less time in the hospital (1). However, in other studies, no sex differences have
been found in negative, affective, and psychotic symptoms (17–19), neurocognitive
functioning, MRI findings (20), and number and duration of hospitalizations (21). Some studies
suggest that the outcome of women with schizophrenia declines over time, and eventually
approximates that of men with schizophrenia (22–24).

The current research builds upon previous literature and addresses the following specific
questions regarding sex differences:

1. Do schizophrenia patients show sex differences in frequency and severity of psychotic
activity over a 20 year period?

2. Do patients show sex differences in long-term global outcome and rate of recovery?

3. If there are sex differences, are they limited to schizophrenia, or are they also
characteristic of other types of psychotic disorders?

Method
Patient Characteristics

The current prospectively designed longitudinal research assessed 97 patients, 6 times over 20
years (43 women and 54 men). The patients were participants in the Harrow Chicago Followup
Study, a prospective longitudinal research program studying major dimensions of
psychopathology, including symptoms, longitudinal course of illness, and global outcome (7,
25–31). This study was approved by the Human Subjects Review Committee, and subjects
participated with informed, voluntary, written consent. Research diagnoses were made at index
hospitalization based on structured diagnostic research interviews, including the Schedule for
Affective Disorders and Schizophrenia or SADS (32) and/or the Schizophrenia State Inventory
(33), plus admission clinical diagnostic interviews and detailed inpatient observations. Inter-
rater reliability for the diagnosis of schizophrenia was K=.88.
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Diagnostic groups, based on the Research Diagnostic Criteria (34), included 55 patients with
schizophrenia (23 women and 32 men) and 42 with other psychotic disorders (20 women and
22 men). The group of patients with other psychotic disorders included 24 with bipolar disorder,
8 with unipolar depression, and 10 with unspecified functional psychosis. At index
hospitalization, all patients were administered a standardized battery of semi-structured
interviews, questionnaires, and psychological tests. Patients were re-assessed prospectively at
6 followups, at a mean of 2 years, 4.5, 7.5, 10, 15, and 20 years following index hospitalization.
Raters were not informed of the results of previous assessments.

All 97 patients were assessed at the 20-year followup. Sixty-five patients (67%) were studied
at all 6 followups over 20 years. Another 21 patients were studied at 5 of the 6 followups,
including the 20-year followup. Overall, 86 patients (89%) of the sample were studied at 5 or
6 of the 6 followups.

In some previous sex difference research, older women with schizophrenia are often compared
to younger men with schizophrenia, since women’s onset of schizophrenia is typically later
(i.e., at an older age) than that of men. In the present study, women with schizophrenia and
men with schizophrenia of the same age were compared. This technique offsets differences in
age of onset and reduces the potential effects of long-term treatment. Thus this sample was
relatively young when first assessed: the women’s mean age at index was 23.5 years (s.d.=
4.9) and the men’s was 22.6 (s.d.=3.5). Thus they entered the study as a young, nonchronic
group: 44% of the women and 48% of the men were experiencing their first hospitalization at
index. Seventy-six percent had either one or no previous hospitalizations. At the 20-year
followup, 15% of the schizophrenia patients were 39 years old or younger, 46% were 40–44,
and 39% were 45–54.

The sample included 67 white and 30 African American patients. The mean parental
socioeconomic status (35) was 3.24_(SD=1.4, range=1–5). The education level ranged from
9–19 years of school, with a mean of 12.9 school years (SD=2.3 years). There were no
significant sex differences for the demographic variables. At the 20 year followup, among the
patients with schizophrenia, 63% of the women were taking antipsychotic medication and 36%
were not taking such medication, compared with 45% and 55% of the men respectively. Among
the patients with other psychotic disorders, 10% of the women were taking antipsychotic
medication and 90% were not taking such medication, compared with 41% and 59% of the
men respectively.

Followup Assessment
At each followup, ratings of psychosis reflected the presence of delusions and/or hallucinations
during the previous month, based on data from the SADS (32), and determined by a system of
assessment used in previous research (36). Scores for psychosis ranged from 1 to 3, (1=absent,
2=weak or equivocal, and 3= definitely present). At the 20-year followup, data on psychotic
activity were obtained for 52 schizophrenia patients and 41 patients with other psychotic
disorders (42 women and 51 men). Negative symptoms were rated from the Behavior Rating
Scale of the Psychiatric Assessment Interview (37) which was completed at the end of each
interview. The measure of negative symptoms is designed to assess flat affect, poverty of
speech, and psychomotor retardation/poverty. Individual items were combined into three
subscales reflecting poverty of speech, flat affect, and psychomotor retardation (38,39). Intra-
class correlations between raters were 0.96 for the poverty of speech scale, 0.86 for the flat
affect scale, and 0.85 for the psychomotor retardation/poverty scale.

Additionally, patients were administered the Harrow Functioning interview (40,41), a semi-
structured interview providing information regarding global functioning and adjustment,
symptoms, work and social functioning, family adjustment, and rehospitalization. Two
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examples of questions on work functioning from this interview are: “Are you employed at
present? What jobs have you held since the last followup?” Outcome ratings were based on
the 8-point scale developed by Levenstein, Klein, and Pollack, the LKP scale (42), which has
been used previously to assess global functioning and adjustment (7,25–31). LKP ratings are
based on work and social adjustment, level of self-support, life disruptions, symptoms, relapse,
and rehospitalization. These functional domains are combined providing a comprehensive
score that reflects patient’s global functioning. We obtained a correlation of r=.85 (p<.0001)
between the 8-point LKP scale and scores on the Global Assessment Scale (GAS, 43) which
is almost identical to the Global Assessment of Functioning (GAF, 44). Inter-rater reliability
was r=.92 for the LKP scale. The LKP provides a means of separating the sample into 3 groups
showing: 1) good global outcome, remission, or recovery during the followup year based on
scores of 1 or 2, indicating adequate or near-adequate functioning in all areas, 2) moderate
impairment, based on scores of 3–6, indicating difficulties in some but not all areas of
adjustment during the followup year, and 3) poor outcome during the last year, based on scores
of 7–8, indicating uniformly poor functioning, or poor functioning in almost all areas, including
poor psychosocial functioning and severe symptoms. To measure psychosocial and
instrumental work functioning, we used the Strauss-Carpenter Scale (45).

To investigate any potential heterogeneity among the patients in the group of patients with
psychotic disorders other than schizophrenia, we conducted a repeated measures analyses of
variance (ANOVA) on overall outcome (LKP score), with main effects for sex, diagnosis
(bipolar psychotic disorder vs. the combined group of unipolar psychotic disorder and
unspecified psychosis), and time (6 followup assessments). There was no significant sex-by-
diagnosis-by time interaction. Therefore, we combined the patients with psychotic disorders
other than schizophrenia into the group called “other psychotic disorders.”

1.3 Operational Measure of Recovery
We used the LKP, Strauss-Carpenter scale, and the Behavior Rating Scale of the Psychiatric
Assessment Interview (32,37,45) scales to derive an operational measure of recovery: 1) the
absence of major symptoms throughout the followup year (i.e., psychotic and negative
symptoms), 2) adequate psychosocial functioning including instrumental work half-time or
more during the followup year, 3) the absence of a very poor social activity level, and 4) no
psychiatric rehospitalizations during the year. To rate whether patients were in recovery, we
applied the algorithm that recovery was determined by a score of 1–2 on the LKP scale and a
score of “2” or higher on both the work and psychosocial functioning subscales of the Strauss-
Carpenter Scale (45). If patients met all of these criteria at any given followup, they were
considered to have been in recovery at that time. The recovery index we used provides data
both on the percentage of patients in recovery at any followup year and the cumulative
percentage of patients who, over the 20-year period, ever show a one-year or longer recovery
period. Previous research (37) has shown the Strauss-Carpenter scale to have adequate
reliability for social functioning (r=.96, p<.001), and for work functioning (r=.87, <.001).

Measure of Premorbid Developmental Achievement
To assess premorbid developmental achievements (which includes both premorbid
developmental achievements and premorbid adjustment), we analyzed data from a widely-used
measure collected prospectively, at index hospitalization using the Zigler-Phillips Scale (46,
47). The Zigler-Phillips Scale is based on patients’ work history, education, marital status, age
at first break, and IQ. This scale has been linked to developmental formulations and theories
concerning premorbid competence and adjustment. It has been used in studies applying
developmental theory to adult psychopathology and outcome, to self image, and to mental
retardation (46–49). Scoring is reliable and the many studies using the scale provide support
for its construct validity (46).

Grossman et al. Page 4

Compr Psychiatry. Author manuscript; available in PMC 2009 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Results
Sex Differences in Psychotic Activity over 20 Years: Analysis of 6 Consecutive Followups

Figure 1 presents the percentage of patients with schizophrenia and other psychotic disorders
showing evidence of psychotic activity at each of the 6 followups over 20 years (Insert Figure
1). At index hospitalization, all patients were psychotic. At the 2-year followup when most of
the patients had improved from the period of acute hospitalization, there was no sex difference
in psychosis. However, over time, after the 4.5-year followup, women showed a consistent
pattern of less psychotic activity than men. At each followup after the 4.5-year followup, a
lower percentage of women than men showed psychotic activity. Chi-square analyses indicated
that this difference was significant at the 7.5-year followup (χ2=4.23, df=1, p<.05) and the 20-
year followup (χ2=9.57, df=1, p=.002). In general, the male patients with schizophrenia showed
a more oscillating pattern in psychosis in contrast to the more steady decline shown by the
women with schizophrenia. The percentages of women showing psychosis ranged from 17%
to 33%, while the percentages of men ranged from 41% to 50%. The same pattern emerged
when the diagnostic groups were analyzed separately, but the chi-square differences were only
significant at the 20 year followup for schizophrenia patients (χ2=4.45, df=1, p<.05) and the
patients with other psychotic disorders (χ2=5.23, df=1, p<.05).

As a second step, we studied potential changes over time, analyzing whether patients had
psychotic activity at the 2-year followup compared to the 20-year followup. We chose this
interval because it represented the longest possible interval in the data set. The data indicated
a significant improvement for women (t=2.41, df=21; p=.025), but no analogous improvement
for men. When patients were analyzed according to diagnostic groups, the same pattern
occurred for the schizophrenia patients, but the women with schizophrenia only showed a trend
toward a significant improvement (t=1.74, df=14, p=.10), while the women with other
psychotic disorders showed significant improvement (t=3.22, df=15, p<.01).

Sex Differences in Global Outcome over the 20 Years: Analysis of 6 Consecutive Followups
To study sex differences in global outcome, we analyzed the data from the LKP scale over the
20-year period (Insert Figure 2). Individual t-tests were conducted at each followup for women
vs. men. Figure 2 presents the data on sex differences in global functioning at all 6 followups
for the combined group of patients with schizophrenia and other types of psychotic disorders
(see Figure 2). Women showed better global functioning at all 6 followups. These sex
differences were significant for the 2-year (t=2.03, df=78, p<.05), 7.5-year (t=2.4, df=87, p<.
05), and 10-year followups (t=3.21, df=84, p<01). To determine whether sex differences may
have been associated with differences in premorbid developmental achievement, we conducted
individual t-tests for women and men separately, comparing patients with good premorbid
developmental achievement with patients with poor premorbid developmental achievement,
based on the Zigler-Phillips scale (46). This analysis indicated no sex differences, suggesting
that sex differences in outcome which emerged were not attributable to differences in
premorbid developmental achievement. Among patients with schizophrenia, women showed
significantly better global functioning at the 2-year followup (t=2.32, df=41, p<.05) and the
15-year followup (t=3.30, df=46, p<.03). For patients with other psychotic disorders, the sex
difference was significant at the 10-year followup (t=2.00, df=36, p=.05).

Sex Differences in Rate of Recovery
We studied the patterns of sex differences in patients’ rate of recovery by assessing the
cumulative percentage of women and men who were in recovery at any year (Figure 3) and
using the cumulative data, the percentage who were ever in recovery during the 20-year period
(Figure 4). (Insert Figure 3 and Figure 4.)
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Figure 3 presents a trajectory of recovery based on the percentage of women and men with
schizophrenia showing recovery at each followup. In all cases, a larger percentage of women
were in recovery. These sex differences were significant at the 2-year (χ2 = 4.19, df=1, p<.05)
and the 10-year followups (χ2= 5.69, df=1, p<.05). Despite the number of points in time when
a sex difference was significant, for most of the time periods (4 of 6 assessment points), they
were similar. The differences that occurred generally were defined by a marked improvement
for women and decline for men between the 2nd and 5th years. Over time, the pattern was
irregular and did not fit a neat pattern. For patients with other psychotic disorders, significant
sex differences did not emerge.

Figure 4 presents the cumulative percentage of patients who ever experienced a period of
recovery (of one year or longer) over the 20-year study period (see Figure 4). The data indicated
that 61% of the women with schizophrenia showed a period of recovery, compared to 41% of
the men. Sex differences in patients with other types of psychotic disorders were less robust,
but still occurred in the same direction: 85% of the women with other types of psychotic
disorders compared with 64% of the men experienced a period of recovery. While these
analyses did not reach statistical significance, they suggest a potential for more women to have
a period of recovery than men.

Discussion
This research examined whether there are sex differences in psychosis, global outcome, and
rate of recovery in individuals with schizophrenia and other types of psychotic disorders.
Twenty-year longitudinal prospective multi-followup data on sex differences in psychosis and
cumulative 20-year data on recovery have not previously been available to the field. The
general area has become more important because of the greater emphasis on recovery in
schizophrenia and other psychotic disorders, and because previous research on sex differences
has produced mixed results. Previous studies have not usually focused on whether this pattern
of sex differences is unique to schizophrenia.

Furthermore, many sex difference studies do not examine samples of patients whose age of
onset occurs at such a young age as it did for the patients in the current sample, and there is
evidence that early onset of schizophrenia is a negative prognostic indicator (46,49,50–52).
Our group and others have proposed that for schizophrenia, a first break at an older age is a
positive prognostic factor, or a protective factor, because: 1) older age prior to a first psychotic
break allows for development of greater knowledge, better social skills, and experience in the
world prior to the illness, and 2) a first break at a later age may suggest greater internal
resiliency, or greater resistance to psychopathology. There were no significant differences
between groups in age of onset. We addressed this issue by assessing a sample who were young
when first evaluated (23 years old), and who were most often (76%) undergoing their first or
second hospitalization. Thus the women with schizophrenia included many whose first break
occurred early for women, since many women with schizophrenia experience their first break
in their mid-to-late 20s (10,50–52). The current study involves seriously ill women with
schizophrenia, and compares these women with men whose first break occurred at an age more
typical for men.

Sex Differences in Patients with Psychotic Disorders other than Schizophrenia
The finding that sex differences are not unique to schizophrenia, but also occur in patients with
other psychotic disorders has not previously been studied in detail. A recent study of ours
involving sex differences over a 15-year period showed that while women appear to have the
advantage in coping with schizophrenia other psychotic disorders, this does not appear to
extend to nonpsychotic disorders (7). Why women with psychotic disorders have better
outcomes than their male counterparts is not definitively known. Possible reasons could include
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genetic factors (2,53), difference in brain structure (54,55), higher rates of marriage among
women (56,57), lower rates of substance abuse (57), greater social expectations and pressure
concerning vocational expectations for men, and differences in social support systems.
Hormonal differences may also play a role (58–62).

Global Outcome and Recovery
The current data show a significant tendency for women with schizophrenia and other psychotic
disorders to have better global outcomes than their male counterparts. Although the analyses
did not produce uniformly significant results at each followup, many of the sex differences
were significant. Nearly every analysis showed men’s outcomes as poorer than women’s. More
women than men showed a period of recovery at some point during the 20-year period, i.e.,
one or more years with no major symptoms, no rehospitalizations, and partially adequate work
and social functioning. Additionally, there were no significant sex differences in premorbid
developmental achievements at onset of illness. This may be partly attributable to the fact that
the women in this sample had an early age of onset. However, even when age of onset is
addressed by assessing a uniformly young sample, and when there is no sex difference in
patients’ level of premorbid developmental achievements, women show a better course of
illness. Our 20-year followup data do not support the hypothesis advanced by some that
outcome of women with schizophrenia declines throughout the course, and eventually
approximates that of men with schizophrenia (22–24), although further research, using even
longer followup periods, would be desirable.

Psychosis and the Estrogen Hypothesis
Several researchers have suggested that hormonal differences, specifically in estrogen, may be
important in the development and frequency of psychotic symptoms. Seeman has proposed
that estrogen serves as a "natural" antipsychotic agent by inhibiting postsynaptic dopamine
transmission (58–59). Psychopathology has been shown to improve when estradiol levels rise,
and vice-versa (60–62). If the estrogen hypothesis is correct, and estrogen truly exerts a natural
antipsychotic property, it would follow that during child-bearing years, women with
schizophrenia would show reduced psychotic activity compared to men over time, at least until
menopause. However, as the women grow older and approach the menopausal phase of life,
the estrogen hypothesis would predict that psychosis should become more prevalent as the
women grow older, and that sex differences in psychosis should become less pronounced as
the sample ages.

This pattern was not obtained in the current longitudinal study: As the women became older
(perhaps with slightly less estrogen production at the 20-year followup when they were
approaching and reaching age 45), their psychotic symptoms tended to continue to improve.
Women, but not men, showed significant improvement in psychotic activity between the 2-
year and the 20-year followup. These data would indicate that if estrogen is a factor, other
factors may be even more important in regard to their psychosis. Further research in this area
with regular measures of estrogen levels would seem to be the next step to produce more
definitive answers about this.
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Figure 1. Sex Differences of % of Patients with Schizophrenia and Other Psychotic Disorders
Showing Psychotic Activity: 6 Followups over 20 Years
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Figure 2. Sex differences in global functioning in schizophrenia and other psychotic disorders: 6
followups over 20 years1
1Higher scores represent poorer global outcome
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Figure 3. Sex Differences in Percentage of Schizophrenia Patients Experiencing Recovery Over 20
Years
*Recovery = Period of one or more years with no major symptoms, no rehospitalizations, and
at least partially adequate instrumental work and social functioning
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Figure 4. Cumulative % of women and men with schizophrenia and other psychotic disorders who
ever experienced a period of recovery* (6 followups over 20 years)
*Recovery = Period of one or more years with no major symptoms, no rehospitalizations, and
at least partially adequate instrumental work and social functioning
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