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Emotional and behavioural antecedents of young
adults who screen positive for non-affective
psychosis: a 21-year birth cohort study
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Background. Birth cohort studies have shown that individuals who develop non-affective psychoses display subtle
deviations in behaviour during childhood and adolescence. We had the opportunity to examine the widely used
Child Behavior Checklist (CBCL) and the Youth Self-Report (YSR) to explore the antecedents of non-affective
psychosis.

Method. Based on a birth cohort of 3801 young adults, psychopathology was assessed at years 5 and 14 using
the CBCL and/or the YSR. Screen-positive non-affective psychosis (SP-NAP) was assessed at year 21 by using the
Composite International Diagnostic Interview (CIDI) or a self-report checklist. The association between childhood
symptoms and SP-NAP was examined using logistic regression.

Results. Of the cohort, 60 subjects were classified as SP-NAP. In males, SP-NAP was associated with higher scores:
(a) on year 5 CBCL “Total’, “Aggression” and “Social, Attention and Thought” scores; (b) on year 14 CBCL ‘Social’,
" Attention” and ‘Delinquency’ scores, and (c¢) YSR “Total” and many YSR subscores. These associations were less
clear for females. Hallucinations at year 14 were associated with SP-NAP for both sexes. Boys with high ‘Total”
scores at both years 5 and 14 were at greatest risk of SP-NAP (a 5-fold risk), followed by boys and girls whose
“Social, Attention and Thought’ scores either increased or remained high from years 5 to 14 (3- to 13-fold risk).

Conclusions. Individuals who screen positive for non-affective psychosis show increased psychopathology during
childhood and adolescence. The psychopathological trajectory of children who go on to develop schizophrenia
anticipates the heterogeneity associated with the full clinical syndrome.

Received 17 December 2007 ; Revised 25 March 2008 ; Accepted 8 May 2008 ; First published online 8 July 2008

Key words: Achenbach scales, antecedents, behaviour, birth cohort, gender differences, non-affective psychosis.

Introduction in keeping with (a) the different predictor variables
assessed in each cohort and (b) the various diagnostic
criteria used as outcome measures in the different
cohorts (which include schizophreniform psychosis,
schizophrenia and a range of related non-affective
psychoses). However, several key issues have
emerged from this body of research. First, it is unclear

whether behavioural problems associated with later

childhood and
adolescence can foreshadow the development of psy-
chosis in adulthood. Several population-based pro-
spective studies have documented social, behavioural
and emotional antecedents in the childhood of those

Behavioural dysfunction during

who later develop schizophrenia and related disorders
(Done et al. 1994; Jones et al. 1994; Crow et al. 1995;
Malmberg et al. 1998; Davidson et al. 1999; Bearden
et al. 2000; Poulton et al. 2000; Cannon ef al. 2002). The
exact nature of these findings varies between studies,

non-affective psychoses differ between males and
females. For example, although an early birth cohort
study found few gender differences (Jones et al. 1994),
studies on a later cohort (Done et al. 1994; Crow et al.
1995) identified differences in the nature and timing of

behavioural antecedents (i.e. boys from age 7 showed
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‘over-reactivity’ whereas girls became withdrawn
by age 11). Second, the within-individual develop-
mental continuity between early and late behaviour
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and subsequent non-affective psychosis is poorly
characterized. Most studies have examined the ante-
cedent variables of interest at one time-point only.
Of the studies that have examined antecedents at
multiple time-points, most have reported group
means at different ages (e.g. Crow et al. 1995). How-
ever, linking individuals across multiple time-points
can provide additional information on individual
developmental trajectories. For example, compared
to their peers, some cohort members may show per-
sistent psychopathology at two time-points prior to
onset whereas others may show worsening psycho-
pathology over time. Heterogeneity of individual
developmental trajectories leading to non-affective
psychosis may be hidden by relying on group mean-
level data. A study that linked individual’s scores at
different ages found that cohort members with schizo-
phrenia showed continuity between delayed neuro-
motor milestones in infancy and poor academic
skills in adolescence (Isohanni ef al. 2004), but to our
knowledge no previous studies have examined the
‘persistence” of emotional and behavioural anteced-
ents leading to non-affective psychosis.

The association between isolated psychotic symp-
toms and subsequent risk of a clinical psychotic dis-
order is an area of considerable interest in current
research. Even for those who do not develop frank
clinical psychosis, isolated psychotic symptoms are
associated with a range of adverse mental health
outcomes (Dhossche et al. 2002) and appreciable dis-
ability (Rossler et al. 2007). To date, only one birth
cohort study has examined psychotic symptoms as
antecedents of later non-affective psychosis (Poulton
et al. 2000). This study reported that psychotic symp-
toms at age 11 were associated with schizophreniform
disorder in adulthood. Identifying early subclinical
symptoms is important, as they suggest neuro-
developmental continuity (Cannon et al. 2002) and
may interact with other risk factors (such as cannabis
use) to synergistically increase the risk of later psy-
chosis.

Another important issue that needs to be con-
sidered when comparing the antecedents of non-
affective psychosis in different birth cohort studies
relates to the method of case ascertainment. With the
exception of the Dunedin study (Poulton ef al. 2000),
birth cohort studies have relied on linkage to ad-
ministrative registers to identify potential cases.
These cases were then assessed by direct diagnostic
interview or case-note review. Thus, apart from the
Dunedin study, clinical outcomes have been based on
treated or administrative samples rather than on more
representative community-based samples.

We had the opportunity to address these issues by
examining the behavioural and emotional antecedents
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of non-affective psychosis based on an Australian,
population-based birth cohort. Behavioural infor-
mation on the cohort was collected at years 5 and 14
follow-up using the Child Behavior Checklist (CBCL;
Achenbach, 1991a) and the Youth Self-Report (YSR;
Achenbach, 1991b), both of which have been used ex-
tensively in various educational and mental-health
settings (Achenbach & Edelbrock, 1983).

Based on the previous literature, we predicted that
non-affective psychosis in young adulthood would
be associated with higher levels of emotional or be-
havioural problems, as measured by the total and
subscores of the CBCL at 5- and 14-year follow-up
and the YSR at 14-year follow-up. We predicted that
cohort members with high scores on these scales at
both years 5 and 14 would be at the highest risk of
later non-affective psychosis compared to other pat-
terns of within-individual patterns of behaviour. With
respect to specific symptoms of psychosis, we pre-
dicted that endorsing psychotic items in adolescence
would be associated with an increased risk of sub-
sequent non-affective psychosis. We also predicted
that the antecedents of schizophrenia would differ
between males and females.

Method
Participants

The Mater-University Study of Pregnancy and its
outcomes (MUSP) is a prospective study of 7223
women and their offspring who received antenatal
care at a major public hospital in Brisbane, Australia
between 1981 and 1984. The cohort, which has been
followed up at various ages, has been used to assess
the precursors of a broad range of physical and mental
health outcomes (Al Mamun et al. 2006; Alati et al.
2006; Lawlor et al. 2006; Hayatbakhsh et al. 2007). Full
details of the original MUSP study design, sampling
strategy, attrition and follow-up sample characteristics
are available elsewhere (Alati et al. 2005; Najman
et al. 2005; Hayatbakhsh et al. 2007). Of the original
sample of 7223 mothers and infants recruited be-
tween 1981 and 1983, follow-up responses were: 5259
mothers (73 %) after 5 years; 5185 mothers (72 %) and
5172 children (72%) after 14 years; and 3801 children
(563 %) after 21 years (Najman et al. 2005) (see Fig. 1).

Outcome variables

At the 21-year follow-up, 2575 of the child cohort
members completed the lifetime version of the
Composite International Diagnostic Interview (CIDI),
computerized version (WHO, 1992). Insulfficient fund-
ing (rather than participant refusal) prevented CIDI
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| Sample | Lost to follow-up/ineligible

1981-1983 Birth | 7223 mothers and their babies |

v v
1986-1988 Year 5 | 5259 (73%) | 1904

I

v v
1995-1997 Year 14 | 5185 (72%) | 74

I

v v
2002-2004 Year 21 | 3801 (53%) | 1384

v

| Case identification |
[
[ ]
CIDI completers Health checklist
2575 (68%) (NAP = 36) 1226 (32%) (Sz = 24)

[ |
v

| CBCL and/or YSR inclusion rule |

I
v v

| Included: 3573 (SP-NAP = 56) | Excluded: 228 (cases = 4)

Fig. 1. Sampling frame and follow-up Mater-University Study of Pregnancy (MUSP). CIDI, Composite International
Diagnostic Interview ; NAP, non-affective psychosis; Sz, schizophrenia; CBCL, Child Behavior Checklist; YSR, Youth
Self-Report; SP-NAP, screen-positive non-affective psychosis.

assessment of the entire cohort. However, additional
information was available for 1226 cohort members
who did not have a CIDI interview. These cohort
members completed a health outcomes checklist that
included the following item: ‘Have you ever been
told by a doctor that you have schizophrenia?” The
Australian Survey of Low Prevalence (Psychotic) Dis-
orders found that this item had good positive predic-
tive value for psychosis in clinical settings (PPV =0.89)
(Jablensky et al. 1999). For the current study we de-
fined “caseness” as: (1) meeting the criteria for CIDI-
generated DSM-IV schizophrenia, brief psychosis,
delusional disorder, or schizophreniform disorder
(APA, 1994); or (b) receiving a past medical diagnosis
of schizophrenia as reported on the health out-
comes checklist. Henceforth, we refer to this combined
group as ‘Screen-Positive Non-affective Psychosis’
(SP-NAP).

Predictor variables

Behavioural information on the cohort was assessed
at the 5-year follow-up (‘year 5’) using the short-
form CBCL completed by mothers (Bor et al. 1997).
The full CBCL and YSR instruments were completed
by the mothers and by the cohort members re-
spectively at year 14. The use of the complementary
CBCL and YSR at year 14 allows cross-informant
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comparisons (Achenbach & Dumenci, 2001), whereas
the comparable measures available from childhood to
adolescence are well-suited for exploring within-
individual developmental trajectories. These scales
identify a wide range of behavioural and emotional
problems (including psychotic symptoms). For ex-
ample, the CBCL and YSR generate “Total” scores and
nine subscores: ‘ Attention’, ‘ Thought’, “Withdrawal’,
‘Delinquency’, ‘Aggression’, ‘Anxiety/depression’,
‘Social’, ‘Somatizing” and ‘Other’. The ‘Thought’
subscore and its constituent items are of particular
relevance to this study, as they cover psychosis-like
symptoms such as hallucinatory experiences. Higher
scores indicate greater levels of psychopathology.
Following the guidelines of Achenbach (19914), cohort
members who had more than 20 missing items on the
CBCL or the YSR were excluded from the relevant
analysis.

Covariates

Univariate analyses were conducted on variables that
might modify any association between childhood and
adolescent behaviour and non-affective psychosis,
such as cannabis use by year 14, various socio-
demographic measures, and age at assessment (cohort
births occurred over a 3-year period and follow-up
assessments occurred at one time-point, thus actual
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ages at follow-up varied slightly). Only those signifi-
cantly associated with SP-NAP were retained to use
in further modelling.

Statistical analyses

We used maximum-likelihood logistic regression to
examine the association between the CBCL and YSR
scores and SP-NAP. The CBCL and YSR scores were
divided into quartiles based on the non-cases for
males and females separately (Q1 being the lowest
quartile and Q4 the highest quartile). We examined
a model adjusted for: (a) actual age at year 21 follow-
up and (b) self-reported cannabis use by year 14
(adolescent cannabis use has been associated with
behavioural problems; Fergusson et al. 1994). In ad-
dition, we tested the models for the presence of a
linear trend across the quartiles. To examine sex dif-
ferences, we (1) conducted analyses on the combined
male and female sample to examine whether the as-
sociation between the variables of interests was
significantly modified by sex, and (b) presented the
adjusted odds ratios for males and females separately.
To examine whether the method of defining cases
influenced the findings, we undertook planned sensi-
tivity analyses by retesting associations between CBCL
and YSR scales when SP-NAP cases were restricted
to only those diagnosed by the CIDIL

To capture the within-individual continuity of psy-
chopathology across childhood and adolescence, we
linked comparable scores at years 5 and 14 (e.g. year 5
CBCL ‘Total” was linked with year 14 YSR ‘Total”
for each cohort member). We dichotomized the co-
hort into those in the highest quartile (Q4) versus lower
quartiles (Q1-3). Based on these scores, we created
four discrete groups that chart the status of cohort
members across the two time-points. Thus cohort
members may (a) score consistently in the upper
quartiles (year 5 Q4 and year 14 Q4); (b) score con-
sistently in the lower quartiles (year 5 Q1-3 and year
14 Q1-3); (c) show a relative reduction in psycho-
pathology (year 5 Q4 and year 14 Q1-3); or (d) show a
relative worsening in psychopathology (year 5 Q1-3
and year 14 Q4). The association between this four-
level longitudinal variable and later SP-NAP was
examined. In addition, we looked for an interaction
effect between scores from the two time-points with
respect to later SP-NAP.

We were particularly interested in items that were
directly related to the symptoms of psychosis. For
these analyses, the individual CBCL or YSR items
were dichotomized into ‘rarely/never’ versus ‘some-
times/often’. We also examined the PPV (and sensi-
tivity and specificity) of the antecedent variables that
were most strongly associated with later SP-NAP.
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Analyses were performed using the statistical package
SAS (2002). Written informed consent was obtained
from the mother at all data collection phases, and from
the young adult at year 21. Ethical approval for this
study was obtained from the University of Queens-
land Ethics Committee.

Results

A total of 3801 members [1806 (48%) males] of the
MUSP birth cohort completed the year 21 follow-up.
Of these, 2575 (68 %) completed the CIDI; and of these,
four were found to meet the DSM-IV criteria for
schizophrenia, four for delusional disorder, 24 for
brief psychotic disorder, and four for schizophreni-
form disorder, resulting in a total of 36 who screened
positive for CIDI-based diagnosis of non-affective
psychosis. Of the 1226 cohort members who did
not complete the CIDI, 24 reported a past medical
diagnosis of schizophrenia in the health outcomes
checklist. These respondents together with the CIDI-
diagnosed gave a total of 60 SP-NAP cohort mem-
bers. After excluding those with missing CBCL or YSR
data, the total available for analysis was 3573 (1701
males and 1872 females); of these, 56 (26 males and
30 females) were SP-NAP (see Fig. 1).

When we examined the potentially confounding
variables, we found that 19 (32%) of SP-NAP cases
compared with 437 (12 %) of non-cases reported using
cannabis by year 14 [(odds ratio (OR) 3.51, 95 % confi-
dence interval (CI) 2.01-6.11]. We also found that
10 (18%) of SP-NAP cases compared with 1072
(30%) of non-cases were less than 20 years of age at
year 21 follow-up (OR 2.03, 95% CI 1.02-4.05). These
variables were included in the statistical models as
covariates. Other potentially confounding variables,
such as sociodemographic background (parental in-
come at birth, age and education of mother) and actual
ages at follow-up at years 5 and 14, were not associ-
ated with SP-NAP at year 21 and were not included
in the modelling.

Table 1 presents the results of the logistic regression
analyses for SP-NAP at year 21 and the CBCL at years
5 and 14, and the YSR at year 14. At year 5, higher
‘Total” CBCL scores were significantly associated
with SP-NAP for males (OR 8.57, 95% CI 1.08-68.24).
Of the subscores, those for * Aggression” (OR 8.35, 95%
CI 1.05-66.60) and “Social, Attention and Thought’
(OR 11.19, 95% CI 1.42-88.15) in males were also
significantly associated. There were no significant as-
sociations for females. Analyses on the combined
sample (i.e. males and females) identified only the
“Aggression’ subscore as having a significant inter-
action by sex.
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Table 1. Associations between Achenbach scores expressed as quartiles with SP-NAP by age 21 years and linear trend

Males (1=1701; SP-NAP cases n=26)* Females (n=1872; SP-NAP cases n=230)"

Effect Cases Non-cases OR (95% CI) Cases Non-cases  OR (95% CI)
Year 5 CBCL Q1 14) 407 (27) 1 5(17)  388(23) 1
Q2 4(17) 381 (25) 4.01 (0.45-36.17) 11 (38) 486 (29) 1.70 (0.58-4.97)
Q3 1042 345(23)  10.00 (1.25-79.13) 8(28) 396 (24) 1.44 (0.46-4.47)
Q4 9 (38) 395 (26) 8.80 (1.11-70.00) 5(17) 404 (24) 0.88 (0.25-3.09)
1.71 (1.01-2.67)° 1.09 (0.80-1.49)
Year 14 CBCL Q1 5 (19) 419 (25) 1 5(17) 465 (25) 1
Q2 3(12) 440 (26) 0.57 (0.14-2.41) 7(23) 451 (24) 1.37 (0.43-4.36)
Q3 4 (15) 416 (25) 1.57 (0.13-2.44) 6(20) 469 (25) 1.13 (0.34-3.76)
Q4 14(54) 400 (24) 2.61 (0.91-7.47) 12 (40) 457 (25) 2.07 (0.70-6.07)
1.54 (1.04-2.28)° 1.12 (0.88-1.73)
Year 14 YSR Q1 3(12) 407 (24) 1 6(20) 456 (25) 1
Q2 5 (19) 454 (27) 1.48 (0.35-6.23) 4(13) 470 (25) 0.62 (0.17-2.21)
Q3 5(19) 394 (24) 1.30 (0.29-5.86) 9(30) 454 (25) 1.40 (0.49-4.00)
Q4 13(50) 420 (25) 3.77 (1.05-13.55) 11 (37) 461 (25) 1.49 (0.53-4.20)

1.56 (1.04-2.32)° 1.22 (0.89-1.72)

Q, Quartile (Q1 is the lowest quartile) ; CBCL, Child Behaviour Checklist; YSR, Youth Self-Report; OR, odds ratio; CI,

confidence interval.
Values are given as 1 (%).

ORs adjusted for age of assessment at year 21 follow-up and cannabis use by year 14 follow-up.

Significant findings are shown in bold.

2 Total counts may differ between analyses due to missing data.

POR (95% CI) in italics represent results of a test for linear trend.

At year 14, there were no significant associations
between higher ‘Total” CBCL scores and SP-NAP for
either males or females. However, a significant linear
trend emerged across this measure for males (OR 1.52,
95% CI 1.04-2.28). A high score on the CBCL “Social”
subscale (OR 4.79, 95% CI 1.03-22.37) was signifi-
cantly associated with SP-NAP for males, but none
of the other subscores (including the ‘Thought” sub-
scale) were significantly associated with SP-NAP.
There were no significant associations for females,
and analyses in the combined male and female sample
did not detect a significant interaction for sex.

At year 14, there was a significant association be-
tween higher ‘ Total” YSR scores and SP-NAP for males
only. For many YSR subscores, males who scored in the
highest quartile were significantly more likely to de-
velop SP-NAP. Significant associations were found
for “Thought” (OR 3.46, 95% CI 1.25-9.59), * Attention’
(OR 3.47,95% CI 1.32-9.12), “Social” (OR 3.91, 95% CI
1.08-14.12), “ Aggression’ (OR 3.85, 95% CI 1.24-11.90)
and ‘ Anxiety /Depression”’ (OR 3.40, 95 % CI11.22-9.43).
Although there were no significant effects for females,
analyses in the combined male and female sample did
not detect any significant interaction for sex.

Table 2 presents the results of the within-indi-
vidual continuity measure derived from linking the

https://doi.org/10.1017/50033291708003760 Published online by Cambridge University Press

mother-rated CBCL at year 5 to the self-rated YSR at
year 14. For males, SP-NAP at year 21 was associated
with being in the top quartile for the ‘Total” and
‘Social, Attention and Thought’ scores at both ages.
High “Aggression” subscores at both years 5 and 14
were also associated with SP-NAP for males (OR 6.77,
95% CI 1.92-17.26). Furthermore, worsening of psy-
chopathology, moving into the top quartile for ‘Total”
and ‘Social, Attention and Thought’ by year 14, was
significantly associated with caseness at year 21.
For females, only one of the longitudinal categories
(moving into the top quartile for the ‘Social, Attention
and Thought’ subscale) was significantly associated
with later SP-NAP. There were no significant inter-
action effects between comparable scores from the
two time-points versus later SP-NAP. Post-hoc analyses
for the combined male and female sample demon-
strated significant interactions for sex for both the
“Total” score (p=0.04) and the ‘Social, Attention and
Thought’ scale score (p <0.03). Continuity scores con-
structed from CBCL at year 5 and CBCL at year 14
were also examined; the results on this derived
measure were in broad agreement with the results
shown above.

Table 3 presents selected YSR items at year 14.
For hallucinatory experiences, males who reported
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Table 2. Comparing continuity of cases and non-cases: CBCL quartiles at age 5 and YSR quartiles at age 14

Males? Females®
Age5 Age 14 Cases Non-cases Cases Non-cases
CBCL YSR (n=24) (n=1528) OR (95% CI) n=29) (n=1674) OR (95% CI)
Total score
Q1-3 Q1-3 7 (29) 879 (58) 1 15 (50) 1103 (60) 1
Q1-3 Q4 8 (33) 254 (17) 4.06 (1.46-11.34) 10 (33) 335 (18) 1.86 (0.81-4.29)
Q4 Q1-3 4(17) 269 (18) 1.84 (0.54-6.41) 4 (13) 278 (15) 1.07 (0.35-3.29)
Q4 Q4 5 (21) 126 (8) 5.10 (1.59-16.33) 1(3) 126 (7) 0.47 (0.06-3.68)
Social, Attention and Thought subscore
Q1-3 Q1-3 5 (20) 972 (64) 1 10 (34) 954 (57) 1
Q1-3 Q4 9 (37) 258 (17) 5.53 (1.78-17.22) 10 (34) 325 (19) 2.55 (1.04-6.28)
Q4 Q1-3 4(17) 211 (14) 3.80 (1.01-14.31) 6 (20) 263 (16) 2.09 (0.75-6.84)
Q4 Q4 6 (25) 87 (6) 13.13 (3.87-44.56) 3 (10) 132 (8) 1.83 (0.49-6.87)

CBCL, Child Behaviour Checklist; YSR, Youth Self-Report; OR, odds ratio; CI, confidence interval.

Values are given as n (%).

ORs adjusted for age of assessment at year 21 follow-up and cannabis use by year 14 follow-up.

Significant findings are shown in bold.

2 Total counts may differ between analyses due to missing data.

Table 3. Associations of selected psychosis items from YSR at age 14 follow-up with

SP-NAP at age 21 follow-up

Males (n=1701;
cases n=26)

Year 14 YSR item OR (95% CI)

Females (n=1872;

cases n=230)
OR (95% CI)

2.92 (1.13-7.52)
5.09 (2.18-11.84)

I see things

I hear sounds/voices other people
think aren’t there

I do things other people think
are strange

I day-dream a lot

I feel confused or in a fog

I am suspicious

I feel others are out to get me

1.22 (0.55-2.71)

4.22 (1.56-11.39)
3.12 (1.38-7.04)
0.75 (0.34-1.65)
2.39 (1.07-5.35)

0.99 (0.34-2.92)
2.27 (1.01-5.12)

2.33 (1.02-5.30)

1.95 (0.88-4.29)
1.37 (0.66-2.86)
2.17 (0.96-4.95)
1.32 (0.58-3.01)

YSR, Youth Self-Report; SP-NAP, screen-positive non-affective psychosis;

OR, odds ratio; CI, confidence interval.

OR of SP-NAP given as ‘sometimes/often” compared with ‘rarely/never’.
ORs adjusted for age of assessment at year 21 follow-up and cannabis use by

year 14 follow-up.
Significant findings are shown in bold.

hearing ‘sounds or voices” had a >5-fold increased
odds of being SP-NAP at year 21, whereas females had
a >2-fold increase risk. Visual hallucinations were
significant for males only. For the items ‘I do things
other people think are strange’ and ‘I am suspicious’,
the associations were significant for females only. For
the males, the following items were also significantly
associated with later SP-NAP: ‘I day-dream a lot’,
‘T feel confused or in a fog’, and ‘I feel that others
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are out to get me’. A post-hoc analysis indicated that
male cases were also significantly more likely to report
having deliberately tried to hurt or kill themselves
(OR 5.10, 95% CI 1.63-15.98), or feeling worthless or
inferior (OR 2.98, 95% CI 1.32-6.74).

When we restricted the cases to those with a CIDI-
generated diagnoses only (n=36), the direction and
magnitude of the point estimate for the ORs for the
most informative scores changed little. However,
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because of the reduced sample size, the CIs became
broader and some associations were no longer stat-
istically significant. The PPV for the most informative
scores was weak (3—4%; sensitivity 42-58%; speci-
ficity 72-80%).

Discussion

We report, for the first time, behavioural and
emotional antecedents of SP-NAP using the CBCL and
YSR. Although the CBCL has been used to examine
psychosis in retrospective cross-sectional studies
(Rossi et al. 2000, 2002 ; Muratori et al. 2005) and in the
offspring of women with schizophrenia (Miller et al.
2002), this is the first prospective population-based
birth cohort study to report the association between
the widely used Achenbach scales and later SP-
NAP. We also report for the first time the within-
individual behavioural trajectory from childhood to
adolescence; a comparison of mother and child ratings
in adolescence; and psychosis items from the YSR
scale.

We found that maternal reports related to general
psychopathology, social and attentional dysfunction,
and aggression or delinquency at years 5 and 14 were
significantly associated with SP-NAP in males by
year 21. We also found that at year 14, male cohort
members who were subsequently SP-NAP at year 21
rated themselves highly on many YSR-derived scores
including thought and emotional dysfunction. At year
14, both males and females who were later SP-NAP
endorsed self-report items related to psychotic symp-
toms. Importantly, the pattern of pre-morbid psycho-
pathology in those who were SP-NAP at year 21 was
more prominent in males than in females. Confirm-
ing that the antecedent of SP-NAP differs between
males and females, our study found significant inter-
actions for sex for (a) the ‘Aggression’ subscore of
the CBCL at year 5 and (b) both the within-indiv-
idual ‘Total” and ‘Social, Attention and Thought’
continuity scores. In each instance, high scores on
these measures were significantly associated with
SP-NAP in males but not in females. Apart from these
particular measures, the associations between the
CBCL and YSR variables and later SP-NAP in females
were often of comparable magnitude and direction to
that found in males, but failed to reach statistical sig-
nificance.

We found that adolescent self-report of auditory
hallucinations was associated with SP-NAP, and that
this association was identified in both males and
females. Although the authors of the Dunedin cohort
study did not report sex differences, they did find that
psychotic symptoms at 11 years predicted schizo-
phreniform disorder in adulthood (Poulton et al. 2000).
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In our study, the auditory hallucination item was
endorsed by nine (35 %) cases and 165 (10 %) non-cases
at year 14. Thus, in keeping with other studies, the
majority of subjects who reported auditory halluci-
nations at 14 years did not go on to develop SP-NAP. It
is now recognized that isolated psychotic-like experi-
ences are relatively common in the general population
(Scott et al. 2006; Laurens et al. 2007). Of note, a longi-
tudinal community survey of adolescents that also
used the YSR found that visual and auditory halluci-
nations were predictive of an increased risk of later
depression or substance abuse, but not for psychotic
disorders (Dhossche et al. 2002).

Apart from more obvious psychosis-like experi-
ences, scores relating to attentional problems, anxiety
and depression were associated with SP-NAP in
males. These antecedents have been identified in
other studies (Kugelmass et al. 1995; Miller et al. 2002;
Niemi et al. 2005). It has been proposed that such
symptoms should be considered an inherent part
of the pathophysiological processes leading to the
development of psychosis (Erlenmeyer-Kimling et al.
2000; Cannon et al. 2001; Owens et al. 2005). In ad-
dition to the psychosis-related items at year 14, those
who were SP-NAP were also significantly more likely
to endorse items related to suicidal ideation or self-
harm, suspicion, strange behaviour, day-dreaming or
have poor attention. These results, combined with the
association between CBCL and YSR “Total” scores and
later SP-NAP in males, confirm that the antecedents
of SP-NAP cover many behavioural and emotional
domains (Davidson & Weiser, 2000; Laurens et al.
2007).

We found that, during adolescence, self-report
was more informative than maternal report with re-
spect to later SP-NAP. This may reflect the normal
developmental process of individuation-separation
between adolescents and their parents (Meeus et al.
2005), when the cohort members may have been less
likely to share emotional experiences with their
parents. Other studies have also noted that ado-
lescents may not confide psychosis-like experiences to
caregivers or to clinicians (Miller ef al. 2002; Laurens
et al. 2007). We also report, for the first time, the be-
havioural within-individual trajectories that predis-
pose to SP-NAP. The linking of comparable scores at
years 5 and 14 revealed two key points about the
continuity of the antecedents of SP-NAP. First, males
who were consistently in the highest quartiles for
the continuity subscore that included items related to
psychosis and attention had a remarkable 13-fold in-
creased risk of SP-NAP by year 21. Second, on several
of the scores, a worsening of psychopathology over
time was associated with a significantly increased risk
of SP-NAP by year 21. Thus, although some male
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cohort members who were SP-NAP at year 21 per-
sistently scored in the top quartile on scales used in
this study, others had a more progressive trajectory
with symptoms becoming more prominent by ado-
lescence. This progressive trajectory was also charac-
teristic of “Social Attention and Thought” subscores
for females who were SP-NAP at year 21. As the
clinical syndrome of non-affective psychosis is charac-
terized by marked heterogeneity (symptom profile,
course of illness, neurobiological correlates), we
should not be surprised to discover that the develop-
mental trajectory leading to SP-NAP is also character-
ized by heterogeneity (Isohanni et al. 2006).

It is interesting to note that although self-reported
cannabis use by year 14 was associated with SP-NAP,
adolescent cannabis use had little impact on the
association between the behavioural measures and
SP-NAP, and thus appears to be an independent
risk factor. The influence of substance use on risk of
SP-NAP and other adverse mental health outcomes
will be examined in detail in future studies.

The study has several important caveats. Similar
to other longitudinal studies (Schiffman et al. 2004),
our findings may be affected by sample attrition.
Participants lost to follow-up compared to those who
remained in the study were more likely to have been
male, have younger mothers, come from families with
lower income at baseline and have at least one parent
who was a migrant (Najman et al. 2005). If the associ-
ations we reported in this study were absent or in the
opposite direction among those lost to follow-up, then
this would limit the interpretation of the findings.
Although we cannot directly assess this possibility, we
feel that such a scenario is unlikely, and the more
likely result of attrition in this sample would be to
make any true association more difficult to detect.
We also acknowledge that many statistical tests were
undertaken in this study. Although we provided
directional hypotheses where possible, some of the
significant associations reported in this study may
be chance findings. We also note that SP-NAP as an
outcome variable was not a clinically validated diag-
nosis. Although the CIDI has good psychometric
properties for identifying high prevalence disorders
(such as depression and anxiety disorders), the lack
of clinical validation of CIDI-generated diagnoses
may lead to ‘false positives” (Jablensky, 2002) or ‘false
negatives’ (Perala et al. 2007) when diagnosing psy-
chotic disorders. Several population-based studies
report a relatively high prevalence of otherwise-well
individuals who endorse items designed to identify
psychotic disorders (van Os, 2003; Scott et al. 2006).
Thus, SP-NAP cases may include individuals who
score highly on screening items designed to identify
psychosis but who do not meet full clinical diagnostic
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criteria. Regardless of where the phenotypic boundary
is drawn, the inclusion of both those with a clinical
diagnosis of psychosis and those with some but not all
criteria for the disorder has utility when examining
risk factors for psychosis (McGrath, 2007). In addition,
given the young age of the cohort, many have not
passed through the main period of risk for psychosis.
Thus, future work, including follow-ups of this cohort,
will examine closely issues of (a) diagnostic stability
and validity, (b) the association between standard
diagnostic classifications and continuous psycho-
pathology measures (such as the Peters Delusional
Inventory; Peters et al. 1999), and (c) diagnostic speci-
ficity ; antecedents of schizophrenia are also associated
with an increased risk of other psychiatric disorders
such as affective psychosis (van Os et al. 1997).

In conclusion, this study has enriched our under-
standing of the antecedents of non-affective psychosis.
It was based on a large, prospective, general popu-
lation birth cohort, and examined the association be-
tween widely used child behaviour rating scales and
SP-NAP. The antecedents of SP-NAP differ between
males and females for some, but not all, emotional and
behavioural domains. Examining within-individual
continuity measures has demonstrated that the tra-
jectory leading to SP-NAP is heterogeneous: some
males have persistently high pre-morbid psychopath-
ology scores throughout childhood and adolescence
whereas some males and females worsen over time.
Understanding the factors that contribute to this
altered developmental trajectory may provide im-
portant clues to the pathogenesis of schizophrenia.
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