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Background. Childhood psychotic symptoms have been used as a subclinical phenotype of schizophrenia in
etiological research and as a target for preventative interventions. However, recent studies have cast doubt on the
specificity of these symptoms for schizophrenia, suggesting alternative outcomes such as anxiety and depression.
Using a prospective longitudinal birth cohort we investigated whether childhood psychotic symptoms predicted a
diagnosis of schizophrenia or other psychiatric disorders by 38 years of age.

Method. Participants were drawn from a birth cohort of 1037 children from Dunedin, New Zealand, who were
followed prospectively to 38 years of age (96% retention rate). Structured clinical interviews were administered at
age 11 to assess psychotic symptoms and study members underwent psychiatric assessments at ages 18, 21, 26, 32
and 38 to obtain past-year DSM-III-R/IV diagnoses and self-reports of attempted suicides since adolescence.

Results. Psychotic symptoms at age 11 predicted elevated rates of research diagnoses of schizophrenia and post-
traumatic stress disorder (PTSD) and also suicide attempts by age 38, even when controlling for gender, social class
and childhood psychopathology. No significant associations were found for persistent anxiety, persistent depression,
mania or persistent substance dependence. Very few of the children presenting with age-11 psychotic symptoms
were free from disorder by age 38.

Conclusions. Childhood psychotic symptoms were not specific to a diagnosis of schizophrenia in adulthood and
thus future studies of early symptoms should be cautious in extrapolating findings only to this clinical disorder.
However, these symptoms may be useful as a marker of adult mental health problems more broadly.
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Introduction associated with the development of schizophrenia-
spectrum disorders in early adulthood (Poulton et al.
2000). A similar relationship was subsequently re-
ported by Welham et al. (2009) between auditory hal-
lucinations reported by 14-year-olds and the presence
of a psychotic disorder at 21 years of age. A large body

Psychotic symptoms have been shown to occur in
several countries to a substantial minority of people in
the general population (van Os et al. 2009), especially
in childhood and early adolescence (Laurens et al.
2007; Kelleher et al. 2012a). Over a decade ago, we
demonstrated in the Dunedin Multidisciplinary
Health and Development birth cohort study that
psychotic symptoms among 1l-year-olds were

of research has now accumulated indicating that these
early psychotic phenomena also have etiological
features in common with clinically relevant psychotic
disorders (Laurens et al. 2008; Polanczyk et al. 2010).
Therefore, a strong case has been made for these more

prevalent psychotic symptoms to be used in longi-
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forming a target for interventions
(Morrison et al. 2004).

In the original paper we also found an association
between early psychotic symptoms and the presence
of anxiety disorders at 26 years of age (Poulton et al.
2000). This finding was largely overlooked and only

preventive

recently have researchers begun to explore this
potential non-specificity. Recently, Werbeloff et al.
(2012) reported that psychotic symptoms were a pre-
cursor to hospitalizations for non-affective psychosis
and several other non-psychotic psychiatric disorders
in their longitudinal follow-up of Israeli adults.
Kelleher et al. (2012b) also reported that psychotic
symptoms in both early and mid-adolescence tended
to co-occur with at least one non-psychotic psychiatric
disorder (most often affective disorders). High levels
of co-morbidity have also been demonstrated in
childhood, along with worryingly elevated rates of
self-harm (Polanczyk et al. 2010). This recent evidence
has resulted in calls for psychotic symptoms to be re-
garded as a non-specific marker for later mental health
problems (Murray & Jones, 2012) and brings into
question the use of these symptoms as potential
subclinical phenotypes of psychotic disorders in both
research and clinical contexts.

However, the existing studies exploring the speci-
ficity of psychotic symptoms for later adult psychiatric
disorder have several methodological limitations. In
the original study (Poulton et al. 2000) we only fol-
lowed individuals up to 26 years of age and children
in the Welham et al. (2009) study were only followed to
age 21. As participants in both of these studies were
only part-way through the main period of risk for de-
veloping schizophrenia (Hafner ef al. 1993), it is poss-
ible that some cases of schizophrenia had not yet
developed, resulting in an underestimate of the pre-
dictive utility of childhood psychotic symptoms for
later schizophrenia. Similarly, the samples reported
in Kelleher et al. (2012b) had an upper age limit
of 16 years, only explored the presence of non-
psychotic psychiatric disorders (thus providing no
information on schizophrenia risk), and only focused
on current co-occurrence with psychotic symptoms,
which does not tell us about their future predictive
value for disorders in adulthood. Finally, Werbeloff
et al. (2012) included only individuals whose psychotic
symptoms were present in adulthood, which is
not informative about the potential for early detection
and prevention efforts. This latter study was also
limited to individuals who had been hospitalized
and thus their findings may not generalize to
the wider population of individuals with psychiatric
disorders who are treated solely within the com-
munity or never come to the attention of psychiatric
services.

A more comprehensive approach to the issue of
specificity is required to enable firmer conclusions to
be drawn. Therefore, we sought to investigate whether
childhood psychotic symptoms specifically predicted
schizophrenia rather than other major psychiatric dis-
orders using subsequent waves of data collection from
the original Dunedin birth cohort up to 38 years of age.
This study redresses the limitations of previous
reports highlighted above by using prospectively
collected data from a general population sample as-
sessed for psychotic symptoms in childhood, follow-
ing them further into the period of risk for developing
schizophrenia, and including treated and untreated
cases of schizophrenia and other major psychiatric
disorders.

Method
Sample

Participants are drawn from the Dunedin
Multidisciplinary Health and Development Study, a
longitudinal investigation of the health and behavior
of a complete birth cohort of consecutive births
between 1 April 1972 and 31 March 1973, in Dunedin,
New Zealand. The original cohort comprised 1037
children (91% of consecutive births, 52% boys) and
was first assessed when the children were 3 years of
age. Cohort families represent the full range of socio-
economic status in the general population of New
Zealand’s South Island and are primarily of white
European ancestry. Follow-up assessments were con-
ducted at 5, 7, 9, 11, 13, 15, 18, 21, 26, 32 and, most
recently, 38 years of age, when 96 % of the 1004 living
study members underwent assessment in 2010-2012.
Each phase of the study has been approved by the
Otago Ethics Committee. Study members gave written
informed consent to participate in each phase
following a detailed explanation of the assessments

involved.

Measures
Psychotic symptoms at age 11

As described previously by Poulton et al. (2000), the
schizophrenia section of the Diagnostic Interview
Schedule for Children (DISC-C; Costello et al. 1982) for
DSM-III was administered by a child psychiatrist
when the children were aged 11 years to assess poss-
ible psychotic symptoms (Anderson et al. 1987). These
interviews were completed for the 789 cohort mem-
bers who were seen at the Dunedin Unit at age 11
(one quarter of the cohort was assessed at school,
and unfortunately did not see the psychiatrist).
Those with and without age-11 psychotic symptom
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data available did not differ significantly in their rates
of schizophrenia (y*=0.69, p =0.406), other psychiatric
diagnoses [persistent anxiety: y*=0.04, p=0.841; per-
sistent depression: y*=0.05, p=0.827; post-traumatic
stress disorder (PTSD): y*=1.83, p=0.176; persistent
substance dependence: y*=1.04, p=0.308] or suicide
attempts (y*=0.33, p=0.567) by age 38. Study mem-
bers were asked five questions: (1) ‘Some people be-
lieve in mind reading or being psychic. Have other
people ever read your mind?’; (2) “Have you ever had
messages sent just to you through television or
radio?’; (3) “Have you ever thought that people are
following you or spying on you?’; (4) ‘Have you
heard voices other people can’t hear?’; and (5) ‘Has
something ever gotten inside your body or has your
body changed in some strange way?’ The psychiatrist
scored their response to each item as not present (0),
possibly present (1) or definitely present (2) and the
scores were added together.

Because of the small number of children with a total
score of 2 or more, these children were grouped
together. This resulted in the majority of children
scoring 0 (n=673, 85.3%; 50.2% boys), classified as
having no psychotic symptoms; just over one in 10
scoring 1 (n=103, 13.1%; 66.0% boys), classified as
experiencing a ‘weak’ symptom; and 13 children
scoring 2 or more (1.7%; 61.5% boys) who were
considered to be experiencing ‘strong’ psychotic
symptoms. At minimum, study members could enter
the strong symptom group by obtaining a score of 1
(yes, likely) for two symptoms or a score of 2 (yes,
definitely) for one symptom. The descriptions pro-
vided by the children were reviewed by two psychi-
atrists specializing in psychosis and two clinical
psychologists who independently agreed that the
symptoms seemed to be genuine in content.

Adult psychiatric disorder by age 38

Clinically trained interviewers conducted private in-
terviews with the study members at 18, 21, 26, 32 and
38 years of age using the Diagnostic Interview
Schedule (DIS; Robins et al. 1981, 1995) to assess the
presence of psychiatric disorders over the previous
12 months. The Life History Calendar (LHC) interview
was used to ascertain treatment in the years between
our past-year research diagnoses. Our four past-year
diagnoses were found to capture all of the cases ever
treated. Diagnoses of anxiety disorders, depression,
mania, PTSD, schizophrenia and substance depen-
dence were made at each age according to both the
symptom and impairment criteria from DSM-III-R
(APA, 1987) (at ages 18 and 21) or DSM-1V (APA, 1994)
(from age 26 onwards). Interviewers were blind to
previous diagnoses. Each disorder was diagnosed
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regardless of the presence of other disorders and
therefore an individual could have more than one
psychiatric diagnosis. The control group comprised
those who did not meet criteria for any of the dis-
orders listed below at any assessment point.
Additional criteria and prevalence rates for each psy-

chiatric disorder are detailed in the following sections.

Schizophrenia. Schizophrenia was considered present
within adulthood if the study member had received a
diagnosis at 21, 26, 32 or 38 years of age. Additional
steps were taken to enhance the validity of the
Dunedin study’s research diagnosis of schizophrenia.
First, we required hallucinations (which were not
substance use related) in addition to at least two other
positive symptoms. This requirement is stricter than
DSM-1V (APA, 1994), which does not require halluci-
nations. Second, because self-reports can be com-
promised by poor insight in schizophrenia, we
required objective evidence of impairment resulting
from psychosis, as reported by informants and as re-
corded in the study’s LHCs, which documented his-
tories of employment and relationships (or the lack of
them). Third, the DIS (Robins et al. 1981, 1995) was
administered by experienced mental health profes-
sionals, not lay interviewers, and they recorded de-
tailed case-notes. Our staff also rated observable
symptoms manifested in affect, grooming and speech
during the full day participants spent at the research
unit. Fourth, participants brought their medications,
which were classified by a pharmacist. Fifth, in-
formants reported study members’ positive and
negative psychotic symptoms through postal ques-
tionnaires. Finally, study members’ parents were in-
terviewed about their adult child’s psychotic
symptoms and treatment as part of the Dunedin
Family Health History Study (2003—2005). These data,
accumulated in the Dunedin study at ages 21, 26, 32
and 38, were compiled into dossiers reviewed by four
clinicians to achieve best-estimate diagnoses.

By 38 years of age, 2% of the cohort (1=20/1004)
met the above criteria for schizophrenia and had been
hospitalized and prescribed antipsychotic medica-
tions. An additional 1.7% (n=17) met all the above
criteria for schizophrenia but had not yet been regis-
tered with the New Zealand health service as schizo-
phrenia patients. Together, these two groups
constituted a total of 37 cases of diagnosed schizo-
phrenia in the cohort. Of these 37 schizophrenia cases,
10 had not been assessed at age 11 for psychotic
symptoms, leaving an effective group size of n =27 for
the current study.

The cohort’s 3.7% prevalence rate seems high at
first. However, our birth cohort, with a 96% partici-
pation rate, enables us to count psychotic individuals
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overlooked by prior surveys because individuals with
psychotic disorders often refuse to participate in sur-
veys and/or die prematurely (Dutta et al. 2012), and
surveys often exclude homeless or institutionalized
individuals with psychosis. Therefore, Dunedin’s
prevalence rate matches that of Peréla et al. (2007),
who found a>3% prevalence of psychosis in the
population using multisource methods.

Persistent anxiety. By 38 years of age, 216 study mem-
bers (27.8% of those assessed for age-11 psychotic
symptoms and seen at age 38) were classified as hav-
ing persistent anxiety disorder as they had been diag-
nosed with at least one of six anxiety disorders
(generalized anxiety disorder, panic disorder, agora-
phobia, social phobia, obsessive-compulsive disorder
or specific phobia) at two or more assessment phases
between 18 and 38 years. This persistence criterion
was also applied to depression and substance depen-
dence (see below) to make these common psychiatric
disorders more comparable to schizophrenia, which
is rarer and tends to persist for a much longer period
of time.

Persistent depression. Study members who were diag-
nosed with depression on two or more occasions
between ages 18 and 38 years were classified in the
persistent depression group. This group comprised
171 study members (22.0 % of those assessed for age-11
psychotic symptoms and seen at age 38).

Mania. Manic episodes were assessed at 26, 32 and 38
years of age. Only six study members (0.8% of those
assessed for age-11 psychotic symptoms and seen at
age 38) had been diagnosed with mania in this sample.
As there were no mania cases among those study
members who had weak or strong psychotic symp-
toms at age 11, mania was not included in the analysis.

PTSD. There were 123 study members who met diag-
nostic criteria for PTSD when interviewed between
ages 18 and 38 years (15.6 % of those assessed for age-
11 psychotic symptoms and seen at age 38). PTSD was
considered separately from anxiety disorders in this
analysis (unlike the original study by Poulton et al.
2000) as recent evidence suggests that it has a distinct
phenomenology (Resick & Miller, 2009) and the next
proposed version of the Diagnostic and Statistical
Manual of Mental Disorders, DSM-V, classifies PTSD
under a separate diagnostic category to anxiety
(namely Trauma and Stressor-Related Disorders).

Persistent substance dependence. Cannabis and alcohol
dependence were assessed at ages 18, 21, 26, 32 and 38,
and hard-drug (e.g. heroin, cocaine, amphetamines)

dependence was assessed at ages 26, 32 and 38. Study
members who were diagnosed at two or more of these
assessments were considered persistently dependent
on substances (not necessarily the same substance on
both occasions). This persistent substance dependence
group contained 177 study members (22.8% of those
assessed for age-11 psychotic symptoms and seen at
age 38).

Attempted/completed suicide

During the standardized clinical interviews at ages 18,
21, 26, 32 and 38, study members were questioned
about suicide attempts in the previous year. This in-
formation was supplemented with lifetime self-
reports of suicide attempts on the LHC for the periods
between assessments and prior to age 17. Information
about completed suicides was initially obtained in the
course of longitudinal tracking and checked against
death records; only those clearly stating suicide as the
cause were included. All information was combined to
create an overall variable of any attempted or com-
pleted suicide during the lifetime. Two individuals
who reported attempting suicide prior to 12 years of
age were removed from this analysis to ensure that all
attempts occurred after the age-11 psychosis assess-
ment. The final group comprised 97 study members
(12.3% of those assessed for age-11 psychotic symp-
toms and seen at age 38). This rate may seem high but
a greater prevalence of suicide has been found in New
Zealand than in most European countries and the
Americas, especially among adolescents and young
adults (Ministry of Health, 2012).

Confounders

The socio-economic status of the family was measured
on a scale that places occupations into one of six cat-
egories (1=professional, 6 =unskilled laborer) based
on education and income associated with that occu-
pation in data from the New Zealand census (Elley &
Irving, 1976). The higher of either parent’s occupation
was averaged across the assessments from birth to age
11. Childhood diagnoses of anxiety, attention deficit
hyperactivity disorder (ADHD), conduct disorder and
depression were made at age 11 according to DSM-III-
R using the information obtained during the DISC
(Costello et al. 1982). Childhood psychopathology was
considered present if a study member was diagnosed
with any of these disorders at age 11 years.

Analysis

Poisson regressions were conducted to estimate
relative risks (RRs) for developing each psychiatric
disorder (schizophrenia, persistent anxiety, persistent
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Fig. 1. Proportion of children with (17 =13) and without (1 =776) strong psychotic symptoms at age 11 who had been diagnosed

with schizophrenia, persistent anxiety, persistent depression, post-traumatic stress disorder (PTSD), persistent substance

dependence or attempted /completed suicide by age 38.

depression, PTSD and persistent substance de-
pendence) and attempted/completed suicide by 38
years among children with (i) weak or (ii) strong
psychotic symptoms at age 11 years, compared to
children reporting no psychotic symptoms. Initial
analyses showed that the presence of weak psychotic
symptoms at 11 years of age had little impact on the
development of schizophrenia by age 38 [RR 1.76, 95 %
confidence interval (CI) 0.65-4.77, p=0.269] and was
not significantly associated with substantially elevated
rates of the other disorders investigated (persistent
anxiety: RR 1.15, 95% CI 0.77-1.71, p=0.499; persist-
ent depression: RR 1.04, 95% CI 0.65-1.67, p=0.856;
PTSD: RR 1.31, 95% CI 0.80-2.16, p=0.280; persistent
substance dependence: RR 1.32, 95% CI 0.89-1.95,
p=0.170; attempted /completed suicide: RR 1.32, 95%
CI 0.75-2.31, p=0.330). Therefore, the remaining
analyses were conducted comparing study members
with strong age-11 psychotic symptoms to the rest of
the sample (individuals with no or weak symptoms
combined). All associations were adjusted for gender
and family socio-economic status. Statistically signifi-
cant associations were further adjusted for the pres-
ence of one or more psychiatric disorders at age 11
(ADHD, anxiety, conduct disorder or depression).

Results

Fig. 1 shows the prevalence of schizophrenia, persist-
ent anxiety, persistent depression, PTSD, persistent
substance dependence and attempted/completed sui-
cides by age 38 among the children with versus with-
out psychotic symptoms at age 11. The statistical
associations between childhood psychotic symptoms
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and each adult psychiatric disorder are presented in
Table 1.

Do childhood psychotic symptoms predict
development of schizophrenia by age 38?

Children with psychotic symptoms at age 11 were at
significantly elevated risk of developing schizophrenia
by age 38 when compared to the rest of the cohort (RR
7.24, 95% CI 2.17-24.13, p=0.001). This association
was slightly attenuated but remained significant after
adjustment for childhood psychopathology (RR 4.86,
95% CI1.37-17.27, p=0.015).

Is the association specific to schizophrenia or
common to other psychiatric disorders?

There were no significantly elevated risks for persist-
ent anxiety, persistent depression or persistent sub-
stance dependence among study members with age-11
psychotic symptoms (Table 1). However, children
with psychotic symptoms at age 11 were significantly
more likely to receive a diagnosis of PTSD (RR 3.03,
95% CI 1.33-6.89, p=0.008) and attempt/complete
suicide by age 38 (RR 3.82, 95% CI 1.67-8.75, p =0.001)
than the rest of the sample. These associations were
largely unchanged when further adjusted for the
presence of psychiatric disorders at age 11 (PTSD: RR
2.35,95% CI 1.01-5.47, p=0.048; suicide: RR 2.58, 95%
CI 1.10-6.08, p=0.030).

Are any children reporting psychotic symptoms still
healthy by age 38?

Fig. 1 suggests that children presenting with psychotic
symptoms at age 11 go on to be diagnosed with a
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Table 1. Association between strong psychotic symptoms at age 11 years and adult

psychiatric diagnoses by 38 years of age

None/weak versus strong
age-11 symptoms

Psychiatric diagnosis by age 38 years

RR (95% CI)

Schizophrenia

Persistent anxiety

Persistent depression
Post-traumatic stress disorder
Persistent substance dependence
Attempted/completed suicide

7.24 (2.17-24.13)
1.47 (0.60-3.56)
1.50 (0.56-4.05)
3.03 (1.33-6.89)
1.91 (0.85-4.31)
3.82 (1.67-8.75)

RR, Relative risk; CI, confidence interval.

All RRs are adjusted for sex and family socio-economic status.

range of psychiatric disorders by 38 years of age.
Among study members with the strong age-11
psychotic symptoms, almost a quarter were later
diagnosed with schizophrenia (n=3, 23.1%), over a
third with persistent anxiety (1=>5, 38.5%), just under
a third with persistent depression (n=4, 30.8%),
approximately half with PTSD (n=6, 46.2%) and a
similar proportion with persistent substance depen-
dence (1=6,46.2%) and attempted /completed suicide
(n=6,46.2%).

There were only two study members who were as-
sessed as having strong psychotic symptoms at 11
years of age who did not meet criteria for any of the
disorders investigated here. Closer examination of
their longitudinal assessments revealed that neither
of them escaped without any problems by age 38. One
of them had experienced one episode of clinical de-
pression and one episode of clinical anxiety and has
had persistent problems with alcohol but failed to
meet substance dependence criteria. The second re-
ported mild anxiety and persistent cannabis use
but has never met any clinical diagnostic criteria.
Therefore, only one of the original 13 individuals
(7.7 %) with strong psychotic symptoms at age 11 did
not have any diagnosable psychiatric problems by
age 38.

Discussion

Using repeated standardized assessments in adult-
hood, this longitudinal birth cohort study found that
individuals with strong psychotic symptoms at age 11
were at increased risk of developing schizophrenia by
38 years of age. This confirms a previous report
(Poulton et al. 2000) from this cohort when the study
members were aged 26 and extends the results further
into the period of risk for development of schizo-
phrenia (Hafner et al. 1993), providing us with greater

confidence that we have captured the majority of
likely adult schizophrenia cases. The association
between strong age-11 psychotic symptoms and adult
schizophrenia was also robust to a range of potential
confounders including gender, family socio-economic
background and the presence of childhood psychiatric
disorders.

However, we did not find complete specificity of
childhood psychotic symptoms for schizophrenia. The
11-year-olds with psychotic symptoms were also at
increased risk of developing PTSD by age 38. This as-
sociation was weaker than that found for schizo-
phrenia but it was robust to demographic factors and
childhood psychopathology. The study members with
these early psychotic symptoms also had a range of
other outcomes in adulthood including anxiety, de-
pression and substance dependence, with only one
escaping reasonably unscathed. Worryingly, these
children were also more likely to attempt or complete
suicide during adolescence or adulthood, consistent
with a recent study of Irish adolescents (Kelleher et al.
2012¢).

Our finding that age-11 psychotic symptoms were
associated with increased rates of both schizophrenia
and PTSD in adulthood fits with a broader literature
that indicates some etiological overlap between the
two disorders. For instance, a history of maltreatment
during childhood has been shown to be more common
in adults with schizophrenia and other psychotic dis-
orders (Fisher et al. 2010; Varese et al. 2012) and also in
those with PTSD (Brewin et al. 2000) when compared
to rates in the general population. These two disorders
can also co-occur (Schifer & Fisher, 2011), which
might suggest that the relationship we found between
childhood psychotic symptoms and PTSD may have
been driven by those individuals with co-morbid
schizophrenia. In this sample, 17 of the 123 study
members with PTSD (13.8%) also had a diagnosis of
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schizophrenia by age 38, but removing these co-
morbid individuals from the analysis still resulted in
increased rates of adult PTSD among children with
age-11 psychotic symptoms (RR 3.19, 95% CI
1.17-8.66, p =0.023). It will be important, therefore, for
future studies to investigate why some children with
psychotic symptoms go on to develop schizophrenia
whereas others develop PTSD (or indeed other
psychiatric disorders) in adulthood.

The lack of association found in this study between
age-11 psychotic symptoms and either anxiety or de-
pression in adulthood contradicts previous research
on correlates (Kelleher et al. 2012b) and outcomes of
these early symptoms (Poulton et al. 2000; Werbeloff
et al. 2012). For instance, in the same cohort assessed at
26 years of age, we found that the age-11 symptoms
predicted anxiety disorder (Poulton et al. 2000). The
most likely reason for this inconsistency is that
we have considered PTSD as a separate disorder in
line with recent thinking (Resick & Miller, 2009)
whereas Poulton ef al. (2000) grouped it with anxiety
disorders. Our assessment of psychotic symptoms oc-
curred at a much younger age than in the Werbeloff
et al. (2012) study and incorporated all cases of major
psychiatric disorder, not just those who had been
hospitalized, which could have led to the differential
results. Our use of persistent clinical episodes of an-
xiety and depression may also explain some of the
discrepancy between our findings and those of pre-
vious studies (Poulton et al. 2000; Kelleher et al. 2012b;
Werbeloff et al. 2012), but we see this as an advantage
because it has allowed us to capture the more severe,
persistent cases with these disorders.

The findings presented in this paper have some
potential implications. First, the ‘ transition” rate in our
sample from childhood psychotic symptoms to adult
schizophrenia (23.1%) is reasonably similar to the
conversion rate of 22-36 % reported in a recent meta-
analysis (Fusar-Poli et al. 2012) of adolescents and
young adults considered at high clinical risk for psy-
chosis. That we find such a similar rate is remarkable
as the symptoms in our cohort were measured many
years before conversion was likely to have occurred,
they were drawn from a less highly selected sample
(general population and not seeking help for their
symptoms) and they were also not characterized by
the additional risk factors required to meet high clini-
cal risk criteria. However, the fact that the majority of
children in this cohort with psychotic symptoms did
not develop schizophrenia in adulthood suggests
that early screening programs based solely on
these symptoms would generate a large number of
false positives (at least in terms of schizophrenia).
These results therefore further emphasize the import-
ance of using additional risk factors such as a decline
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in social functioning or family history of psychosis
to identify those at greatest risk who may require
intervention to prevent transition to clinical psychotic
disorders rather than merely relying on the presence
of positive psychotic symptoms (Yung et al. 2004;
Laurens et al. 2007).

Second, our results raise the question of whether
psychotic symptoms in childhood (and potentially at
older ages) can continue to be used by researchers as a
subclinical phenotype or proxy measure of schizo-
phrenia to investigate the possible risk factors for this
clinical disorder in large, general population studies.
This is in keeping with other recent studies (Kelleher
et al. 2012b; Werbeloff et al. 2012) and commentaries
(Lin ef al. 2012; Murray & Jones, 2012), which also
suggest that it may no longer be useful to extrapolate
findings based on early psychotic symptoms solely to
psychotic disorders, as it can no longer be assumed
that individuals with these symptoms will eventually
develop a psychotic disorder. Indeed, the lack of
specificity of these early psychotic symptoms should
not be that surprising because in childhood they co-
occur with other mental health problems (including
self-harm; Polanczyk et al. 2010) and both prodromal
(Kelleher et al. 2012d) and clinical schizophrenia
(Murray et al. 2003; Weich ef al. 2011) have high rates
of co-morbidity.

A related implication is that it might be more fruit-
ful to consider these childhood symptoms as early
markers for poor mental health more generally in
adulthood. In the current study, more than 90% of the
children with strong psychotic symptoms were found
to have some form of clinically diagnosable mental
health or substance dependence problem by 38 years
of age, in addition to having significantly increased
rates of suicide attempts. This suggests that getting
these children help early on may substantially im-
prove their later well-being in a broader sense and
reduce the burden on health-care systems and society.
This adds further weight to the suggestion by Murray
& Jones (2012) and others (Kelleher ef al. 2012b) that
screening for psychotic symptoms in late childhood
and early adolescence might be a useful and important
way of identifying those who might benefit from
non-invasive interventions (e.g. cognitive behavioral
therapy; Maddox et al. 2012) to improve their
general psychological well-being and arm them with
suitable coping strategies to tackle the challenges of
adolescence. Clinical trials are required to test this
proposition with affected children and such research
should assess a broad range of potential mental health
outcomes (Lin et al. 2012).

The findings should be considered in light of
several limitations. First, we recognize that the num-
ber of individuals within this cohort who had strong
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psychotic symptoms at age 11 was small and thus may
have limited our ability to detect associations with a
larger number of adult disorders. For example, chil-
dren with psychotic symptoms did have elevated rates
of persistent anxiety, depression and substance
dependence but we were underpowered to detect
significant associations for these disorders. The base
rate of mania was also low, which may have prevented
us from finding any associations with this disorder.
However, as this was the sample that initially drew
attention to the issue of the specificity of childhood
psychotic symptoms for schizophrenia, we considered
it was important to investigate what had happened to
these individuals following assessments conducted
over a decade later. Moreover, this sample has many
distinct advantages over prior studies in that it has
prospectively followed a complete cohort of children
into middle adulthood with extremely low levels
of attrition and comprehensively assessed them in
face-to-face interviews and obtained informant reports
on multiple occasions. Nonetheless, these findings
require replication among cohorts comprising larger
numbers of individuals with early psychotic symp-
toms.

We also used a stringent definition of schizophrenia
and it is possible that if we had used a broader defi-
nition of clinical psychosis we may have found that
childhood psychotic symptoms resulted in even
greater relative risks. However, this is made less likely
as age-11 symptoms did not increase risk for affective
disorders that usually form part of the broader psy-
chosis spectrum. Finally, to date, our sample only ex-
tends up to 38 years of age and although this is
reasonably far into the period of risk for developing
schizophrenia (Hafner et al. 1993), it will be important
to follow these individuals for several more decades to
be completely confident that we have captured all
relevant cases, especially among women, who can
continue to develop schizophrenia well into late
adulthood (Hafner et al. 1993).

In conclusion, psychotic symptoms assessed at age
11 were found to predict onset of both schizophrenia
and PTSD by 38 years of age in addition to attempted /
completed suicides, but not persistent anxiety, per-
sistent depression, mania or persistent substance de-
pendence in this longitudinal cohort. Very few of the
children with psychotic symptoms were free from
mental health problems in adulthood. Therefore, we
recommend that future studies of early psychotic
symptoms should be more cautious in extrapolating
etiological findings to schizophrenia and suggest that
it would be useful to detect and potentially intervene
with children displaying psychotic symptoms to pre-
vent the development of poor mental health more
generally in adulthood.
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