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ABSTRACT

Objective: Male gender and young age at onset of
schizophrenia are traditionally associated with poor
treatment outcome and often used to determine prognosis.
However, many studies use nonincident samples and fail to
adjust for symptom severity at onset. We hypothesized that
age and gender would influence severity of presentation
but would not predict outcome after adjustment for
symptoms at presentation.

Method: 628 people with first-episode ICD-9 and DSM-IV
nonaffective psychosis from 2 historical cohorts recruited
from sequential presentations in Canada and the United
Kingdom (1996-1998) were assessed prospectively at
presentation and over 12-18 months using the Positive and
Negative Syndrome Scale (PANSS).

Results: Models of the age-at-onset distributions with

2 underlying modes at similar ages in women (ages 23
years and 47 years) and men (ages 22 years and 46 years)
had relatively good fits compared to single-mode models
(x% better by 9.2 for females, 8.0 for males, both P<.05).

At presentation, scores for negative symptoms were 1.84
points worse for males (95% Cl, 1.05 to 2.58; P<.001) in a
mixed effects model. Younger age also predicted higher
negative scores at presentation (partial correlation r=-0.18,
P<.01; P<.001 in the mixed effects model). Findings were
similar for cognitive-disorganized symptoms. However, after
controlling for baseline symptoms, age at onset and gender
did not significantly predict subsequent symptom course in
the mixed effects models.

Conclusions: Gender and age at onset are independently
associated with symptoms at presentation but not with
medium-term course of schizophrenia. This finding
reinforces the importance of early identification and
prevention of severe negative symptoms at first episode,
whatever an individual’s age and gender.
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Female gender and older age at onset have been suggested
to predict better prognosis in schizophrenia.? This
proposed association has important implications not only for
gender difference in etiology but also for the treatment needs of
women and men. Men tend to present with more severe negative
symptoms,>* higher rates of substance misuse,>>° and earlier
mean age at onset,” although the most common age at onset is
the same for women and men.! Many studies also report that
young onset predicts worse negative and disorganized symptoms
and a more malignant course.”!! However, the relationships
between gender, age at onset, and illness course may be more
complex than this basic summary suggests. To date, longitudinal
evidence is limited by unmeasured confounding factors including
duration of untreated psychosis and level of education.* Many
studies with relatively small numbers lack the statistical power
to examine interactions between gender, age at onset, and course
of illness.!?"2! Others have neither examined this interaction nor
rated symptoms at follow-up.”!! Some studies use nonincident
samples, which are more likely to be biased toward more severe,
refractory illness.»?2-24

Most importantly, previous studies have failed to adjust for
baseline symptom severity at presentation, making it unclear
whether age at onset and gender merely affect the risk of presenting
with negative symptoms (which then predict poor outcome) or
whether age and gender independently modify the course of the
disorder after presentation. In the former case, clinicians can judge
illness prognosis on the presenting symptoms alone, thus helping
to provide families with information following the first episode.
We aimed to model age at onset separately for females and males
and then examine the interaction between age at onset, gender,
and course of illness using a large, contemporaneous, incident
sample to test the following hypotheses: (1) females and males
have similar modes of age at onset in their early 20s; (2) males
and the younger onset cases are more likely to present with worse
negative and cognitive-disorganized symptoms; (3) differences at
presentation, rather than gender alone, mediate gender differences
in course of illness.

METHOD

Sample

We combined data from 2 large, prospectively ascertained first-
episode schizophrenia cohorts recruited from Canada and the
United Kingdom (1996-1998).25-28 The cohort consisted of 628
cases (aged 14-65 years) of sequential first-episode presentations
of nonaffective psychosis. Three hundred seventy-one cases (aged
14-55 years) were from a defined catchment area in Canada,
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B Male gender and young age at onset are traditionally
associated with poor outcome in schizophrenia; however,
the evidence to date has a number of limitations.

B While age and gender alter presentation, they do not
appear to modify the course of iliness. Only severity of
a patient’s symptoms at presentation offers prognostic
value.

B Early recognition of patients when symptoms are less

severe could have important implications for improving
longer-term outcome.

and 257 cases (aged 16-65 years) were from 3 catchment
areas in the United Kingdom (Liverpool, Manchester, and
Nottinghamshire). The original studies were approved by
Institutional Review Boards at each site. Informed consent
was obtained from all participants. Canadian cases came
from an early intervention service and were assigned ICD-9
diagnosis codes of 292 (schizoaffective disorder, n=6), 295
(schizophrenia, n=284), 297 (delusional disorder, n=5),
and 298 (psychosis not otherwise specified, n=76). In the
United Kingdom, the cohort was recruited from consecutive
presentations to in-hospital and day-hospital services in the 3
catchment areas. These patients received DSM-IV diagnoses
of schizophreniform disorder (n=103), schizophrenia
(n=89), schizoaffective disorder (n =32), delusional disorder
(n=21), or psychosis not otherwise specified (n=12). On
review of the research records, cases were reassessed using
ICD-10 criteria, with proportions in the United Kingdom
and Canada, respectively: schizophrenia, 75%, 78%;
schizoaffective disorder, 13%, 1%; delusional disorder, 8%,
1%; and psychosis not otherwise specified, 5%, 19%.

Procedure

In the final analytic sample, gender, age at presentation,
duration of untreated psychosis, level of education, and
ethnicity were recorded, and symptoms were rated using
the Positive and Negative Syndrome Scale (PANSS)?
at presentation to services and at follow-up. In Canada,
follow-up (at 1 year) was attempted only for the first 300
cases; of these, 202 (67%) were followed-up after attrition. In
the United Kingdom, follow-up was at 18 months, and 185
of the 257 (72%) were followed up. Baseline refers to scores
rated at presentation, and the terms baseline and presentation
are used interchangeably throughout the article. Duration of
untreated psychosis was defined according to an algorithm
combining patient, staff, and family accounts of psychosis
onset.’>*! Age at onset of positive symptoms was defined by
age at presentation minus duration of untreated psychosis,
ie, the age at psychosis onset.

Analysis

Age at onset. Age at onset distribution was analyzed
using SKUDRIVER and SKUMIX software.*? Both programs
are available at http://statgen.iop.kcl.ac.uk/skudriver. This
software compared the fit of the incidence distribution
across age at onset to models combining 1 or more normal

distributions of ditferent size and modal age,” separately
for each by gender. Fit of these distributional models was
determined by maximum-likelihood methods, assessed by
X’ derived from the negative logarithm of likelihood and
Akaike Information Criterion (AIC, which also accounts for
the parsimony of the model). P values were not corrected
for multiple comparisons in this exploratory analysis.
SKUDRIVER also allowed transformation of the age at
onset distribution (using a power transform) to remove
skew, which can bias estimation, simultaneously fitting the
transformations and estimating means and variances for
components of the resulting gaussian mixture models.*®

Longitudinal models of outcome. Subtotals of PANSS
items (see eAppendix 1) were derived from Psychotic,
Negative, Cognitive (related to disorganization), Depression/
Anxiety, and Hostility/Excitement dimensions, based on
factors described by White et al** shown to fit the UK PANSS
data.® Initial univariate analyses compared mean symptom
scores between genders, and partial correlations were carried
out for age at onset and symptoms, controlling for center,
log,,-transformed duration of untreated psychosis, and
gender. Follow-up symptom scores were then adjusted for
baseline scores to demonstrate the impact of confounding.

Logistic regression of gender, age at onset, ethnicity, and
study center against dropout suggested data were “missing at
random”*® with respect to gender and age at onset. Therefore,
the effect of demographic variables on PANSS scores at
baseline and follow-up (apart from hostility/excitement) was
assessed more definitively by fitting mixed effect models using
full information maximum-likelihood using the generalized
linear latent and mixed models (GLLAMMSs) subroutine
for STATA 11.0 (StataCorp). The models had 3 levels,
visits nested within participants nested within 4 centers: 1
Canadian and 3 United Kingdom. Interaction terms were
included for gender and age at onset, gender and time point
(ie, follow-up rather than baseline interview), age at onset
and time, and country and time. Log-transformed duration
of untreated psychosis was included. Gender was examined
as a source of heteroscedasticity, that is, the spread of scores
being significantly different for females and males. Then the
full models were reduced by removing nonsignificant terms,
apart from gender and age at onset, until the overall fit of
the model worsened significantly (assessed by change in x?).
The negative subscale was transformed toward normality
using the scores’ natural logarithm as the outcome variable.
Because of skewness in the hostility/excitement variable, it
was transformed to a binary variable using the median (ie,
score > 6 or not) and analyzed by general estimating equation
as an alternative to the above procedure.

RESULTS

Gender Ratio of Incidence

For the whole baseline cohort, 424 (68%) were male; for
the whole follow-up cohort, 376 (68%) were male: 177 (69%)
in the UK cohort, 247 (67%) in the Canadian baseline cohort,
and 199 (66%) of the Canadian follow-up cohort. After
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Figure 1. Age at Onset by Gender for Combined Data Set

Table 1. Mean PANSS Subscale Scores by Gender
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Final Visit Adjusted

PANSS Subscale Baseline Visit*  Final Visit?® for BaselineP
Negative
Male 14.0% 13.0% 12.7
Female 114 11.2 11.9
Cognitive (related to
disorganization)
Male 11.5%% 10.0% 9.9%
Female 10.6 9.1 9.3
Psychotic
Male 15.6* 9.7 9.8
Female 14.8 9.1 9.1
Depression/Anxiety
Male 10.3 8.0 8.1
Female 10.8 8.6 8.3
Hostility/Excitement
Male 7.8¢ 6.1+ 6.0¢
Female 74 5.6 5.6

aSignificance tested by independent t test, unequal variance assumed.

bMarginal means, adjusted by covarying for baseline score with analysis of
covariance.

‘Boot-strapped t test.

*P<.05.

**05<P<.10.
Abbreviation: PANSS = Positive and Negative Syndrome Scale.

Howard and colleagues’ classification,’” the proportion of
males under the cutoff for late-onset schizophrenia (age <40
years) was significantly higher (69%) than the proportion of
males over the cutoff (48%; P=.003, Fisher exact test).

Age at Onset

Both distributions had a positive skew, with younger ages
at onset more common than older ones for both female and
male participants (see Figure 1 and Supplementary eFigure
1). Transformation to remove skew improved model fit
(details available on request). Mean age at onset was 27.0
years for females (median =24.0 years) and 24.5 years for
males (median=22.2 years).

For females, 2 components fitted better than 1 (x?, better
by 9.2, P<.05; AIC improved from 270.3 to 265.1). Fitting 3
components improved fit only marginally: x*; improved 3.2
(P>.05) and AIC was 264.0. The modal ages at onset for the
2-component model were 23 years and 47 years, and for the
3-component model, 17, 27 and 44 years.

For males, 2 components also fitted better than 1 (x*
improved 8.0, P<.05; AIC improved from 504.9 to 500.8),
but 3 components did not fit significantly better (change
in x%: 2.8, P>.05; AIC 500.0). Modal ages at onset for the
2-component model were 22 years and 46 years.

PANSS Scores
Total PANSS scores at baseline. At presentation, on

average, males had significantly more severe symptoms
than females: mean (SD) male PANSS score="73.5 (23.7);
female=68.6 (21.1); t test, P=.023. This was true in Canada
(male=63.1 [14.0]; female=59.4 [14.6]; ¢t test, P=.040);
and the United Kingdom (male=89.7 [17.5]; female=85.3
[15.1]; t test, P=.045). In the United Kingdom, patients were
recruited within 14 working days of admission to secondary

services, 85% as inpatients, which may account for their
greater severity.
PANSS subscales at baseline. PANSS subscales
(see eAppendix 1) were Negative, Psychotic, Hostility/
Excitement, Depression/Anxiety, and Cognitive (related to
disorganization). Univariate analyses indicated that at baseline
males experienced significantly more severe psychotic and
negative symptoms than females, with a trend toward more
severe cognitive-disorganized symptoms (Table 1).
Following adjustment for duration of untreated psychosis,
age, country, and interaction terms in the mixed effects
model (see the Analysis section and Table 2), males still had
significantly more severe negative symptoms at presentation.
After conversion from the log-transformed scores (at mean
values for other baseline predictors), their Negative symptoms
scores were worse by a mean 1.84 points (95% CI, 1.05 to 2.58;
P<.001). They had a trend toward more severe Cognitive-
disorganized (0.45 points; 95% CI, —0.96 to 0.06; P=0.086)
and Psychotic symptoms (0.52 points; 95% CI, —1.10 to 0.05;
P=.075).

Later age at onset partially correlated with lower scores
for negative, cognitive-disorganized, depression/anxiety, and
hostility/excitement symptoms for females and males (Table
3). The full mixed effects model confirmed this, apart from
depression/anxiety. For these symptoms, the picture was
complex (Figure 2 and Table 2). Females had significantly
higher mean Depression/Anxiety scores than males at
presentation. Young-onset females had particularly high
scores. There was an interaction between age at onset and
gender, such that there was a peak in Depression/Anxiety
scores for males with a middle age at onset and a reduction
in older-onset males (Figure 2).

Generalized estimating equation analysis confirmed that
older onset decreased the odds of high hostility/excitement
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Table 2. Parameter Coefficients (B Values) and P Values for PANSS Subtotal Models

Cognitive (related

In(Negative) to disorganization) Positive Depression/Anxiety
PANSS Subtotal B P B P B P B P
Time (change at follow-up)  -0.275  <.001 -343 <.001 -760 <.001 -3.10 <.001
Country X time +0.247  <.001 +3.61 <.001 +3.01 <.001 +1.58 <.001
Age at onset —-0.007 <.001 -0.05 <.001 -0.06 .003
Gender -0.150  <.001 -0.45 .086 -0.52 .075 +4.35 <.001
Genderxage +0.20 .007
Gender x age? -0.002 038
Age xtime +0.004 .100

Gender xtime

aTrend significant terms in italics. Blank spaces indicate that the values were nonsignificant.
Abbreviations: In(Negative) = natural logarithm of Negative subscale score, PANSS =Positive and Negative

Syndrome Scale.

Table 3. Partial Correlation of Age at Onset and PANSS
Subscale Score, Controlling for Center, log,, Duration of
Untreated Psychosis, and Gender

Figure 2. Severity of PANSS Depression/Anxiety Subscale
by Age at Onset: Predicted Mean Scores for Each Age, by
Gender

Final Visit Adjusted

PANSS Subscale Baseline Visit ~ Final Visit for Baseline

Negative —-0.18* -0.12% -0.05

Cognitive (related to -0.15* -0.15% -0.10%*
disorganization)

Psychotic +0.03 -0.02 -0.02

Depression/Anxiety —0.08** -0.05 -0.04

Hostility/Excitement -0.16* -0.09%* -0.05

*P<.01.

**05<P<.10.

Abbreviation: PANSS = Positive and Negative Syndrome Scale.

(OR=0.982 per year increase in age at onset; 95% CI, 0.966
to 0.999), with no significant effect of gender.

Cohort at follow-up. Neither gender (P=.69) nor age at
onset (P=.21) was significantly related to attrition; 68% of
those followed up in each cohort were male, and median age
at onset was 22.2 years for males and 26.7 for females.

PANSS scores at follow-up. At final visit, females had
lower Negative and Cognitive-disorganized scores and a
trend toward lower Hostility/Excitement scores (Table 1).
Older age was associated with lower Negative and Cognitive-
disorganized and (trend level) Hostility/Excitement scores
(Table 3). However, adjustment for baseline scores removed
the significance of any relationship between gender or age
at onset and symptom scores, apart from a reduced, but still
significant, effect of gender on cognitive disorganization
(Tables 1 and 3) where males had worse scores.

Mixed effects analysis showed that all PANSS subscale
scores declined significantly over follow-up (by 3.1 to 7.6
points), but scores declined from 1.5 to 3.5 points more in
the United Kingdom than Canada; in each case, there was
a significant country x time interaction (Supplementary
eFigure 2 and Table 2). In this more rigorous analysis, there
were no significant interactions between gender and age at
onset and symptom course (age at onset x time or gender x
time) for any subscale (Table 2).

In the UK data, we were able to include 3-month follow-up
and to adjust the mixed effects analyses for more potential
confounders: duration of untreated psychosis (weeks), years
of full-time education, ethnicity (African/Caribbean, Asian,
or white), and substance misuse.*® Data included 2 follow-up

Predicted Mean Anxiety/Depression Score

4 T T T T T 1
10 20 30 40 50 60 70

Age at Onset, y

Abbreviation: PANSS = Positive and Negative Syndrome Scale.

points (3 and 18 months). A quadratic term modeled greater
improvement during the first 3 months than between 3
and 18 months. Results remained consistent with the main
analyses, except gender no longer predicted cognitive-
disorganized symptoms or depression-anxiety (although
older age at onset still predicted significantly lower scores
for both, ie, P=.040 and P=.022, respectively). Again, there
were no significant interactions of gender and age at onset or
of gender and age at onset with follow-up scores.

DISCUSSION

Using one of the largest recent first-episode cohorts to
date to examine the relationship between gender, age at
onset, and symptom course in schizophrenia, we report 3
main findings. First, the age at onset distribution for both
females and males shows 2 nearly identical modal points: in
the early 20s and in middle age. Females and males showed
no meaningful difference in their underlying modal age at
onset (ie, 23 and 22 years, respectively), which is consistent
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with previous findings"** and'supports our firsthypothesis:

Females and males also showed further peak onset of illness
at age 46 and 47 years, respectively. However, younger-onset
males outnumbered younger-onset females, whereas the
reverse was true for the later-onset mode.

Our second hypothesis, that males and the younger-
onset cases are more likely to present with worse negative
and cognitive-disorganized symptoms, was also supported
(Table 2). Overall, males showed higher total PANSS scores
at baseline, with more severe negative and cognitive-
disorganized symptoms but less depression/anxiety than
females. These findings are similar to other reports,"*® and
findings remained after adjustment for potential confounders.
Independent of gender, younger age at onset was associated
with more negative and cognitive-disorganized symptoms
than older age at onset.

There was also a significant interaction between gender
and age at onset for Depression/Anxiety scores such that,
at baseline, young-onset females and middle-aged males
showed highest Depression/Anxiety scores. Perhaps
surprisingly, psychotic symptoms were not significantly
predicted by gender or age at onset. This meant that, in
older patients and females, psychotic symptoms tended
to predominate because other symptoms were relatively
reduced.

Finally, after adjusting for symptom severity at baseline,
we report that neither gender nor age at onset modified the
further course of any symptoms. That is, negative symptoms
were worse in males and young patients at presentation and
remained so at follow-up because neither gender nor age
affected the change in scores over time. Young males without
marked negative or cognitive-disorganized symptoms at
presentation would not have a worse course than older or
female patients with the same symptom profile; population
differences between genders were due to young males more
often presenting with marked symptoms, rather than a
worsening of symptoms over time.

Implications for Etiology

The same modal age at incidence for females and males
implies that similar mechanisms underlie psychosis onset in
both. The predominance of young-onset males and older-
onset females suggests that the mechanisms associated
with young onset are more common in males, and those
associated with older onset are more common in females.
Several hypotheses have been advanced to explain gender
differences in schizophrenia. Some have suggested that, in
females, the neuroprotective effect of estrogen delays onset
and is responsible for less severe symptoms at presentation
and better long-term prognosis.*®*! This might imply that
after menopause, older females should show increased
incidence and more severe illness than young females.*’
Furthermore, males should not benefit from estrogen
effects, implying that there should be a gender by age-at-
onset interaction for symptoms over time. Our findings do
not support this hypothesis: older-onset females did not
show more severe illness than younger-onset females, and

Age, Gender, and lliness Course in Psychosis

age at onset had similar éffects on nonaffective symptoms
in females and males.

The fact that incidence was more often at young age in
males than in females is consistent with the notion that
different subtypes of schizophrenia are more likely to occur
in one gender than another. Thus, “neurodevelopmental
schizophrenia” is conceptualized as having earlier onset,
having more severe cognitive-disorganized and negative
symptoms, and being overrepresented in males.*>**~%* This
pattern of male predominance in early-onset schizophrenia
is common to most neurodevelopmental disorders.*> We
might expect that females with a young age at onset also
exhibit “neurodevelopmental schizophrenia” and therefore
have the same presentation and prognosis as young-onset
males (cf references 10, 39, 46). In that case, gender would
have no effect on presenting symptoms after adjusting for
age. However, the evidence from our study did not support
this. Instead, gender differences in symptom presentation
occurred across age groups, without a gender-by-age
interaction (see Table 2), apart from affective symptoms,
which remained more severe in females independent of age
(see Figure 2).

Hifner and colleagues” study'® included over 300 first-
episode cases of schizophrenia. Comparisons with our
findings are limited by some methodological differences
such as use of age at first admission, rather than symptom
onset, and use of broadly defined ICD-9 caseness.
Nevertheless, they also report gender differences in mean
age at onset, bimodal and modal peaks for females and males
that are very similar to those we observed here. Hifner et
al make inferences based on the mean age difference for
the genders across the distribution of onsets even though
they did not transform their data to account for skewness.
However, because we observe that the distribution of onset
of schizophrenia is bimodal and non-normal over time, we
focus on modal ages at onset (nearly identical for females
and males) as well as gender differences between illness
presentation at different ages.

More recent understanding of sexual dimorphism in
healthy brain development has led to alternative theories
about sexual dimorphism in illness risk and expression.
Goldstein*’ suggested that normal sexual dimorphism
in the brain might, in part, explain sexual dimorphism in
both incidence and expression of schizophrenia.>* More
recent thinking takes account of the interplay between
developmental stage, sex, and experience. Wong and
Weickert*® suggest that brain development, which is
differentiated from conception through sex-chromosomal
imprinting, interacts with specific hormonal exposure
at critical periods of neurodevelopmental vulnerability.
Therefore, it might be that a common mechanism driving
the risk for developing schizophrenia in early adulthood in
both females and males becomes differentially influenced by
gender. Such influences might help to explain why females
and males with schizophrenia also show the same pattern
of structural brain abnormalities, but with greater severity
in males.*
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Strengths and Limitations

This study has several important strengths. First, it
uses one of the largest high-quality incident schizophrenia
samples that has follow-up data on cases. Second, the large
size of the sample provides power to examine gender and
age-at-onset interactions for illness course. Moreover, the
cohort was recruited from consecutive incident service
contacts using operationalized diagnostic criteria, and
the methods used for longitudinal analysis were robust
to missing data, making assumptions consistent with the
evidence. Lastly, analyses of the UK symptom data allowed
inclusion of important potential confounders unavailable
for the whole data set and gave similar results to the whole.

There are, however, limitations. Both samples were
identified by attendance at particular services, although,
for instance, the UK SOCRATES study identified virtually
all presentations to the National Health Service and hence
almost all presentations.?”-?® Although SOCRATES was
further limited by consent to take part in the trial, 87%
consented, a higher proportion than in many epidemiologic
studies.’® Although gender differences appear similar
between countries,”®*! differences in inclusion criteria,
diagnostic systems (ICD-9 and DSM-IV), age limits, and
services influenced differences in case characteristics
between cohorts. Nevertheless, there was convergence
between the distribution of diagnoses in both cohorts: 77%
in Canada had ICD-defined schizophrenia, and 75% in
the United Kingdom had DSM-defined schizophreniform
disorder and schizophrenia. Different age limits should have

affected neither the maxima of the curves underlying theage
at onset distribution modeled by SKUMIX nor the relationship
between gender, age-at-onset, and psychopathology in the
mixed effects models. Some UK adolescents or Canadians
over 40 years of age were diverted to other services. Our
models adjusted for differences between services in symptoms
at presentation and findings for the combined data sets, and
UK data alone were consistent.

Service Implications

Male gender and younger age have traditionally been
associated with poorer illness outcomes in schizophrenia.
However, in this large first-episode cohort, there was no
association between gender or age at onset and symptom
course in the medium term after adjusting for symptom
severity at presentation. This lack of association suggests that
age and gender offer limited prognostic value to clinicians
when attempting to determine illness course. While age and
gender alter presentation (for example, females are less likely
to present with severe negative and cognitive-disorganized
symptoms), they do not appear to modify the course of illness.
Efforts to identify individuals when symptoms are less severe
could have important implications for improving longer-term
outcome, which highlights the importance of early interven-
tion services, including identification of those at ultrahigh
risk of psychosis.”?~>* Similarly, efforts to reduce the duration
of untreated psychosis, which has been associated with poorer
outcomes,”>*° could help improve baseline presentation and
have important implications for illness course.””
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eAppendix 1
PANSS subscale compositions

P (Psychotic)
P1 (Delusions), P3 (Hallucinatory behaviour), P5 (Grandiosity), G9 (Unusual thought)

Subscale range: 4-28

HE (Hostile-excited)
P4 (Agitation), P7 (Hostility), G8 (Uncooperativeness), G14 (Impulsivity)

Subscale range: 4-28

DA (Depressed-anxious)
G2 (Anxiety), G3 (Guilt), G4 (Tension), G6 (Depression)
Subscale range: 4-28

N (Negative)
N1 (Blunting), N2 (Emotional Withdrawal), N3 (Poor rapport), N4 (Social withdrawal),
N6 (Lack of spontaneity), G5 (Mannerisms), G7 (Motor retardation)

Subscale range: 7-49

C (Cognitive)
N5 (Impaired abstraction), N7 (Stereotyped thought), G11 (Attention), G13 (Disturbed
volition), G15 (Preoccupation)

Subscale range: 5-35
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Supplementary eFigure 1. Age-at-onset by country, stacked by gender. Total
numbers for the Canadian (n=371) and UK (n=257) datasets differ.
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Supplementary eFigure 2. Mean symptom score at each visit for each country. For
each subscale, symptom score = (PANSS item total/number of items) — 1. [this gives
a possible range of 0-6 for each subscale].
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Abbreviations: BL, Baseline; C, Cognitive; DA, Depressed-anxious; Mths, Months; N,

Negative; P, Positive; Wk, Weeks
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