
The diathesis-stress model of schizophrenia proposes that
environmental stressors interact with biological vulnerability to
give rise to psychosis.1 Indeed, retrospective studies of patients
with schizophrenia and prospective population cohort studies
indicate that environmental stressors (encompassing major life
events and childhood trauma, as well as milder daily stressors/
hassles) contribute to the development and maintenance of
psychosis.2–4 However, few studies have examined experiences of
stress prospectively among children at elevated risk of developing
the disorder in later life. Such studies are advantageous as recall
bias is minimised; furthermore, elucidating causal pathways in
children at elevated risk provides the exciting prospect of
preventative intervention. Subclinical psychotic symptoms
reported at interview have been used to distinguish children
who may be at elevated risk for schizophrenia.5 Kelleher and
colleagues examined trauma exposure in this population and
found that, relative to healthy children without these symptoms,
those putatively at greater risk were more likely to have
experienced physical abuse and exposure to domestic violence.6

Furthermore, a study of adolescents at elevated risk of developing
schizophrenia on account of their diagnosis of schizotypal
personality disorder reported that these youth experienced
more major life events than their healthy peers and greater
distress resulting from daily stressors.7 Our group is the first in
the UK to prospectively investigate how children at elevated
risk for schizophrenia are affected by environmental stress.
We examined experiences of negative life events and daily
stressors among children with different vulnerability profiles for
psychosis, including: (a) children at putatively greater risk who
present multiple antecedents of schizophrenia (ASz group),8,9

(b) high-risk children with a family history of schizophrenia
(FHx group), and (c) typically developing low-risk children
(TD group). We hypothesised that children at elevated risk
for schizophrenia would experience greater exposure to

environmental stressors than their low-risk peers and greater
distress in relation to these experiences. We also examined the
extent to which environmental stressors were associated with
current psychopathology.

Method

Sampling and recruitment

Traditionally, identification of individuals at elevated risk for
developing schizophrenia has focused on those with a family
history of illness. However, as the majority of individuals who
develop schizophrenia do not have a relative with the disorder,10,11

alternative identification strategies have emerged.5,8,12 Our group
has developed a novel, cost-effective and feasible community-
screening method that uses questionnaires to identify children
who present a triad of well-replicated antecedents of
schizophrenia, including: (a) speech and/or motor developmental
delays or abnormalities; (b) social, emotional and/or behavioural
problems; and (c) psychotic-like experiences (subclinical psychotic
symptoms).8,9 Although only longitudinal follow-up can determine
the specificity and sensitivity of the triad in predicting later
schizophrenia, preliminary evidence demonstrates that, relative
to their typically developing peers, these children present several
features that characterise adults with schizophrenia, including
functional brain abnormality following commission of behavioural
errors,13 involuntary dyskinetic movement abnormalities,14

structural brain abnormalities encompassing the temporal lobe,15

poorer intellectual and cognitive functioning,16 elevated social
withdrawal17 and impairments in facial emotion recognition.18

The antecedent screening procedure was conducted in
London primary schools.8,19 Children aged 9–12 years completed
questionnaires at school and caregivers completed questionnaires
at home. Delays or abnormalities in speech and/or motor
development were assessed via caregiver-report using three
quantitative and six qualitative questions, which demarcated gross
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deviations in milestone attainment and professional and
parental concerns regarding speech/motor development.8 Social,
emotional and behavioural problems were defined as a score in
the clinical range (approximating the top tenth percentile on
UK population norms) on at least one of the four Strengths
and Difficulties Questionnaire (SDQ)20 psychopathology scales,
including child-reported emotional symptoms, or caregiver-
reported conduct problems, hyperactivity–inattention, or peer
relationship problems. The presence of a psychotic-like experience
was defined as a child-reported ‘certainly-true’ response on at
least one psychotic-like experience among nine items (described
later).

To identify children with a family history of schizophrenia or
schizoaffective disorder, the caregiver questionnaire also assessed
family mental health difficulties. Additionally, medical records of
mental health service users within the South London and
Maudsley (SLaM) National Health Service (NHS) Foundation
Trust were reviewed to identify patients with a diagnosis of
schizophrenia or schizoaffective disorder who had a relative aged
between 9 and 12 years. Identified families were approached
following liaison with the patient’s care worker.

Participants in our FHx group (identified either via
community screening or medical records) had at least one first-
or second-degree relative with schizophrenia or schizoaffective
disorder, as confirmed by the Family Interview for Genetic Studies
(FIGS).21 Participants in our ASz group were those who presented
with each of the three antecedents assessed using the screening
questionnaire. The TD group comprised children who presented
none of the three antecedents on screening questionnaires and
who had no first-, second- or third-degree relative with a schizo-
phrenia spectrum disorder (confirmed via the FIGS). Exclusion
criteria for all groups were insufficient English-language ability
to complete assessments and a neurological condition that affected
developmental milestone attainment or current functioning (e.g.
epilepsy, cerebral palsy).

Screening questionnaires were completed by 1343 children
and caregivers. Of these, 9.5% (n= 128) of children presented with
the triad of antecedents of schizophrenia, 22.5% (n= 302) met
criteria for the TD group. Of the 1020 children for whom family
history information on screening questionnaires was available,
3.4% (n= 35) were reported to have a family history of schizo-
phrenia. A further 36 children who were eligible for the FHx group
(i.e. who had a family history of schizophrenia, with viable contact
details and fell within the appropriate age range) were identified
via medical records. Eligible children meeting the criteria for each
group were invited to participate in a longitudinal study of child
development. In total, 41% (n= 26) of the families of children
with antecedents of schizophrenia and 42% (n= 36) of the
families of typically developing children declined participation
respectively, and 40% (n= 17) of families with a history of
schizophrenia identified either via the school screening procedure
or via medical records declined to participate after initial contact.
Children in the ASz and TD groups who participated in the study
did not differ on age, gender or ethnicity from those who did not
participate in these groups. For children with antecedents of
schizophrenia, the prevalence of the triad components did not
differ significantly between those who participated and those
who did not, with the exception that SDQ emotional symptoms
in the clinical range was less prevalent in those who participated
than among those who did not.

Procedure and measures

This paper reports cross-sectional data from assessments
completed when children were aged 11–14 years (i.e. on average,

32 months following their identification at age 9–12 years). Ethical
permission for the study was granted by the Joint SLaM and
Institute of Psychiatry NHS Research Ethics Committee.
Caregivers and children provided written informed consent and
assent, respectively, for participation.

Demographic measures

Caregivers current occupational status was elicited via semi-
structured interview and coded into three classes according
to the UK National Statistics socioeconomic classification:22

(a) higher managerial, administrative and professional
occupations; (b) intermediate occupations; and (c) routine and
manual occupations. Participant ethnicity was determined using
detailed information obtained from caregivers during the FIGS
interview.21

Outcome measures

Negative life events

An eight-item measure assessed exposure to a range of child-
appropriate negative life events.23 For each event, participants
provided three ratings: (a) whether they had experienced the event
(yes/no); (b) how distressed they felt at the time of the event; and
(c) how much the event distressed them currently. Both distress
ratings were scored on a four-point scale (0, not at all; 1, a little;
2, somewhat; 3, a lot). The number of negative life events was
summed to provide a total score and two average distress scores
(previous and current) were derived by dividing the sum of
distress ratings by the total number of negative life events
endorsed.

Daily stressors

Children completed a 37-item questionnaire, adapted from
Heubeck & O’Sullivan,23 assessing school-related daily stressors
in four domains: scholastic (9 items: such as ‘I have to sit a test’),
home (4 items, such as ‘My parents want me to do better’), peer
(16 items, such as ‘Other children make fun of me, tease me, or
pick on me’) and teacher (8 items, such as ‘A teacher is unfair
to me or other children’). For each item, participants indicated
on a four-point scale how frequently the stressor had occurred
during the past 6 months (0, never; 1, rarely; 2, sometimes; 3,
often), and how distressed this event made them feel (0, not at
all; 1, a little; 2, somewhat; 3, a lot). Frequency ratings for items
included in each subscale were summed to give domain frequency
scores (reflecting the number of stressors experienced and how
often they occurred). A total daily stressor frequency score was
computed by summing frequency scores on all items. Average
domain distress scores were created by summing distress ratings
on contributing items and dividing this score by the number of
endorsed items (reflecting the average distress per item); the same
procedure was performed with all items to obtain an overall
average daily stressor distress score. After excluding one item from
the scholastic domain, which was poorly correlated with the
remaining items (‘I have trouble with reading, writing, or spelling’),
Cronbach’s alpha coefficients were moderate to high (range: 0.71–
0.89) for all domain frequency and distress scales except the home
frequency scale (a= 0.55) and the home distress scale (a= 0.59),
which likely reflects the few items contributing to the home
domain. Both scales were retained in analyses but should be
interpreted with caution. Internal consistencies for the total
frequency and overall distress scales were high (0.88 and 0.92
respectively; note, both scales included the item excluded from
the scholastic domain).
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Externalising and internalising psychopathology

The Child Behaviour Checklist (CBCL; for children aged 6–18
years)24 and the corresponding Youth Self-Report (YSR; for
children aged 11–18 years) were completed by the caregiver and
the child respectively. These checklists are among the most widely
used questionnaire measures of childhood psychopathology and
exhibit high reliability and validity.24 They assess problems
occurring during the past 6 months (CBCL, 113 items; YSR, 112
items), with each item scored on a three-point scale (0, not true;
1, somewhat true or sometimes true; 2, very true or often true).
The current study examined caregiver- and child-reported scores
on the externalising and internalising scales.

Psychotic-like experiences

Children recompleted the nine-item psychotic-like experiences
measure included in the antecedent screening questionnaire8,25

to provide ratings concurrently with the assessment of stressors.
Five items were adapted from the Diagnostic Interview Schedule
for Children26 (auditory hallucinations, thoughts read, ideas of
reference, paranoid ideas and ideas of somatic changes), with
four additional items assessing visual hallucinations, passivity
phenomena, telepathic experiences and grandiosity. Each item
was rated on a three-point scale (0, not true; 1, somewhat
true; 2, certainly true) and summed to provide a total score.
This measure exhibits sound psychometric properties, with
all nine items loading onto a single latent psychotic-like
construct.25

Statistical analyses

Independent samples t-tests, Mann–Whitney U-tests, chi-squared
tests and Fisher’s exact tests were used to examine group
differences on demographic variables. Linear regression analyses
were employed to determine whether group status predicted the
total number of negative life events, scores on the negative life
event distress scales (previous and current), and the four daily
stressor domain frequency and distress scales. As the two negative
life event distress variables showed minor departures from
normality, additional non-parametric analyses were conducted
on these two variables using quantile (median) regression to
confirm the pattern of results obtained in the parametric analyses
(online Table DS1). In each analysis, the predictive effect of each
risk group was tested independently (i.e. the ASz and FHx groups
were examined relative to the TD group but were not directly
compared with each other because of several children meeting
inclusion criteria for both groups). All regression analyses were
subsequently adjusted for demographic factors that differed
significantly between the groups. To determine whether any effects
of group status might be explained by current mood or distress
relating to other psychopathology, analyses examining the effect
of group status on distress relating to environmental stressors were
additionally adjusted for child-reported current psychopathology
(internalising and externalising symptoms and psychotic-like
experiences). Unstandardised regression coefficients from both
unadjusted and adjusted analyses were used to derive standardised
mean differences (d) as indices of effect size.27 Exploratory
correlation analyses were next conducted to examine relationships
between environmental stressors and current psychopathology.
Non-parametric (Spearman’s rho ‘r’) correlation analyses were
performed as symptom scores were not normally distributed. To
limit the number of statistical tests, only total scores on the daily
stressor frequency and distress scales (as opposed to the four
domain scores individually) were examined in the correlation
analyses. Analyses were conducted using SPSS version 20 and Stata
version 11 on Windows.

Results

Sample characteristics

In total, 95 children participated in the study; 42 met TD criteria,
29 met ASz criteria only, 19 met FHx criteria only, and 5 children
met both ASz and FHx criteria. The five participants who met
both ASz and FHx criteria were included in both the ASz and
FHx groups, yielding data for 34 individuals in the ASz group
and 24 individuals in the FHx group in total. As described
previously, data from these non-mutually exclusive ASz and FHx
groups were examined relative to the TD group only, and not
compared directly with each other. Analyses were subsequently
repeated for each group after excluding the five children meeting
both ASz and FHx criteria.

Demographic characteristics are presented by group in Table 1.
Across the total sample, the average age at assessment was 13.1
years. There were no significant group differences in age or lapse
of time between screening (recruitment) and assessment. Children
in the ASz group were significantly more likely to be male
compared with the TD group (P= 0.04). When ASz and FHx
groups were compared with the TD group, they each differed
significantly on ethnicity (P50.05) and socioeconomic status
(P50.001). Relative to the TD group, the ASz group showed
significantly higher scores on the CBCL internalising and
externalising scales, the YSR externalising scale and the nine-item
psychotic-like experience questionnaire (P50.05), and the FHx
group obtained significantly higher scores on the YSR
externalising scale (P= 0.05).

Group differences in negative life events

Prevalence data for each negative life event are presented by group
in Table 2. The mean number of negative life events experienced
by the ASz, FHx and TD groups was 1.74, 1.96 and 1.10
respectively (Table 3). In unadjusted analyses (Table 3), the FHx
group reported a significantly higher number of negative life
events than the TD group, equating to a moderate effect size
(d= 0.66, P= 0.01); this effect was largely unchanged (d= 0.77,
P= 0.02) after adjustment for demographic factors (i.e. gender,
ethnicity and socioeconomic status). In unadjusted analyses,
differences between the FHx and the TD groups on the level of
distress experienced in relation to negative life events at the time
of the event and currently were small-to-moderate in magnitude
(d= 0.22 and d= 0.41 respectively, P40.05). After adjustment
for demographic factors and current psychopathology (YSR
externalising and internalising symptoms and psychotic-like
experiences), the effect of FHx status on both distress variables
increased in magnitude and statistical significance (distress at
the time: d= 0.62, P= 0.08; current distress: d= 0.90, P= 0.01).
Children in the ASz group also reported a greater number of
negative life events relative to the TD group (d= 0.55, P= 0.02);
an effect that was slightly attenuated after adjustment for
demographic factors, but remaining of moderate magnitude
(d= 0.48, P= 0.09). In contrast, there were no significant
differences between the ASz and TD groups on the degree of
distress experienced either at the time of the event or currently
in unadjusted or adjusted analyses (d50.37 for all four
comparisons, P40.05). Quantile regression analyses performed
on the negative life event distress variables showed an identical
pattern of results (Table DS1).

After excluding the five children meeting both ASx and FHx
criteria, all group differences were reduced in magnitude. The
FHx group continued to report a higher number of negative life
events than those in the TD group, although these differences
reduced to a small-to-moderate magnitude in both adjusted and
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unadjusted analyses (d= 0.43 for both, P40.05). The effect of
FHx status on current distress relating to negative life events
remained large in magnitude (d= 0.82, P= 0.03). There were no
differences between the ASz and TD groups on any variable.

Group differences in daily stressors

Table 3 presents the mean daily stressor frequency and distress
scores by group and the results of the unadjusted linear regression
analyses. Relative to the TD group, the ASz group were exposed to
a higher frequency of stressors in the peer (d= 0.84, P= 0.001) and
teacher (d= 0.90, P50.001) domains; effects remained moderate-
to-large after adjustment for demographic factors (peer: d= 1.02,
P= 0.001; teacher: d= 0.73, P= 0.008). Children in the ASz group
reported significantly greater distress regarding daily stressors
across all four domains than the TD group (d= 0.53–0.63,
P50.03). After adjustment for demographic factors and current
psychopathology, the magnitudes of effect were unchanged for
scholastic-, peer- and teacher-related distress scales (d= 0.60–
0.62, P50.05); however, the effect of ASz status on home-related
distress was substantially reduced (d=70.01, P= 0.98). In
contrast, relative to the TD group, the FHx group reported that
they were more frequently exposed to home-related stressors
(d= 0.53, P= 0.05) and that they were more distressed by these
experiences (d= 0.53, P= 0.05). Both effects were reduced in
magnitude in adjusted analyses (d= 0.24 and 0.42 respectively,
P40.05).

After excluding the five children meeting both ASz and FHx
criteria, the ASz group continued to report a higher frequency
of peer- and teacher-related daily stressors than the TD group
(d50.80, P50.002), which remained unchanged after adjusting
for demographic factors (d50.72, P50.01). The ASz group also
experienced greater distress in the scholastic, peer and teacher
domains (d= 0.49–0.55, P50.05); the magnitude of all effects
were attenuated after adjustment for demographic factors and

current psychopathology with the exception of teacher-related
distress (d= 0.63, P= 0.05). There were no differences between
the FHx and TD groups.

Associations between symptoms, negative life events
and daily stressors

In the ASz group, psychotic-like experiences were strongly
correlated with total scores on the daily stressor frequency scale
(r= 0.53, P= 0.001) and with the number of negative life events
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Table 1 Demographic characteristics of the sample, presented by groupa

ASz

(n= 34)

FHx

(n= 24)

TD

(n= 42)

ASz v. TD

P

FHx v. TD

P

Age, years: mean (s.d.) 12.9 (1.1) 13.2 (1.1) 13.1 (1.0) 0.3d 0.6d

Time lapse between screening and stressor assessment, years: mean (s.d.) 2.6 (0.7) 2.6 (0.8) 2.8 (0.7) 0.4d 0.4d

Male, n (%) 24 (71) 11 (46) 20 (48) 0.04e 0.9e

Ethnicity, n (%) 0.03f 0.001e

White British 7 (21) 3 (13) 19 (45)

White other 8 (24) 2 (8) 12 (29)

Black African or Caribbeanb 5 (15) 9 (38) 5 (12)

Otherc 14 (41) 10 (42) 6 (14)

Socioeconomic class based on caregiver occupation, n (%) <0.001f <0.001f

Higher managerial, administrative and professional occupations 14 (41) 12 (50) 35 (83)

Intermediate occupations 12 (35) 3 (13) 6 (14)

Routine and manual occupations 8 (24) 9 (38) 1 (2)

Psychopathology assessments at stressor assessment,

mean total scale score (s.d)

YSR Internalising scale (child-report) 12.3 (8.0) 10.0 (6.7) 9.4 (7.2) 0.1d 0.7d

YSR Externalising scale (child-report) 11.5 (6.4) 9.0 (6.7) 6.2 (4.7) <0.001d 0.05d

CBCL Internalising scale (caregiver-report) 11.5 (8.4) 8.0 (10.6) 6.4 (5.2) 0.005g 0.6g

CBCL Externalising scale (caregiver-report) 12.3 (11.1) 9.9 (11.7) 4.7 (5.5) 0.001g 0.2g

Psychotic-like experiences (child-report) 2.1 (2.7) 1.9 (2.6) 0.9 (1.3) 0.03g 0.1g

ASz, antecedents of schizophrenia; FHx, family history of schizophrenia; TD, typically developing low risk; YSR, Youth Self-Report; CBCL, Child Behaviour Checklist.
a. Total sample size (n= 95). ASz and FHx groups are not mutually exclusive – five cases met criteria for both groups and contribute to each group total.
Missing data: YSR Internalising (n= 2); YSR Externalising (n= 2); psychotic-like experiences (n= 1). Results in bold are significant.
b. Includes children of mixed White–Black African or Caribbean ethnicity.
c. Includes children predominantly of mixed ethnicities.
d. Independent samples t-test.
e. Chi-squared test.
f. Fisher’s exact test.
g. Mann–Whitney U-test.

Table 2 Prevalence of negative life events, presented

by groupa

n (%)

ASz group

(n= 34)

FHx group

(n= 24)

TD group

(n= 42)

Reported at least one negative

life event 30 (88) 21 (88) 27 (64)

Prevalence of individual events

Death of someone close 16 (47) 12 (50) 16 (41)

Parental separation/divorce 17 (50) 9 (38) 4 (10)

Exposure to fire or natural

disaster 3 (9) 4 (17) 2 (5)

Involved in serious car accident 1 (3) 3 (13) 2 (5)

Serious illness (child) requiring

hospitalisation 8 (25) 8 (35) 6 (14)

Parent experienced serious

accident or illness 5 (15) 4 (17) 3 (7)

Victim of burglary 3 (9) 3 (13) 9 (22)

Victim of other crime 6 (18) 4 (17) 4 (10)

ASz group, antecedents of schizophrenia group; FHx group, family history of
schizophrenia group; TD group, typically developing low-risk group.
a. Total sample size (n= 95): the ASz and FHx groups are not mutually exclusive –
five children met criteria for both groups and contribute to each group total. Missing
data for individual items: death of someone close (TD = 3); serious illness (child
requiring hospitalisation (ASz = 2, FHx = 1); victim of burglary (TD = 1).
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(r= 0.50, P= 0.003); there were no other statistically significant
correlations. Psychotic-like experiences were also strongly
correlated with total daily stressor frequency scores in the FHx
group (r= 0.55, P= 0.006), but only a moderate correlation was
observed in the TD group (r= 0.33, P= 0.04). In the FHx
group, total daily stressor frequency scores were also correlated
positively with child-reported internalising (r= 0.49, P= 0.02)
and externalising (r= 0.48, P= 0.02) symptoms. Similarly, strong
correlations were observed in the TD group between total daily
stressor frequency scores and both child-reported internalising
(r= 0.68, P50.001) and externalising (r= 0.61, P50.001)
symptoms, and total daily stressor distress scores were significantly
correlated with child-reported internalising symptoms (r= 0.65,
P50.001). None of the symptom measures were associated with
negative life events (neither exposure nor distress) in the FHx
and TD groups (P40.05).

After excluding the five children meeting both ASz and FHx
criteria, results were unchanged except that the relationship
between daily stressor frequency scores and externalising
symptoms in the FHx group was slightly reduced in magnitude
(r= 0.42, P= 0.08). In contrast, in the ASz group, the association
between total daily stressor distress ratings and psychotic-like
experiences increased in strength (r= 0.42, P= 0.03).

Discussion

This is the first study conducted in the UK to prospectively
examine environmental stressors in children at elevated risk for
developing schizophrenia and also the first to compare children
with different vulnerability profiles for the disorder. Children
with a family history of schizophrenia and children presenting
multiple antecedents of schizophrenia were more frequently
exposed to major negative life events and milder daily stressors/
hassles respectively when compared with their typically developing
peers. Furthermore, children in both the FHx and ASz groups
reported greater distress resulting from these experiences, which
did not appear to be explained by current mood or distress
relating to other psychopathology. In all analyses, the magnitude
of group differences reduced after excluding five children who
met both ASz and FHx criteria (i.e. had a family history of
schizophrenia and with multiple antecedents of schizophrenia),

perhaps because children who present both developmental and
genetic risk factors experience greatest risk of developing
schizophrenia. Exploratory correlational analyses indicated that
daily stressors and, to a lesser degree, negative life events were
associated with current psychopathology.

Several limitations should be noted. First, the study included a
relatively small sample, although the number of children at
elevated risk was sufficiently large for us to be able to distinguish
between those meeting criteria for the ASz and FHx groups. The
sample also underrepresented children with multiple antecedents
of schizophrenia with emotional symptoms in the clinical range.
Second, no corrections were applied to reduce the risk of type 1
errors associated with multiple testing. Finally, in common with
previous studies of children and adolescents,7,28,29 environmental
stressors were assessed via self-report only. These are balanced
against several strengths of the work. None of the children had
ever experienced a psychotic episode or received psychotropic
medication, and, with the exception of a small number of children
identified via relatives’ medical records, all were recruited using
community-based screening. Thus, our findings are not biased
by diagnosis (i.e. psychotic disorder) or help-seeking behaviour.

Relative to children in the TD group, those in the FHx and
ASz groups experienced a greater number of negative life events,
although the magnitude of effect in the ASz group was somewhat
attenuated after adjustment for demographic factors. A greater
number of life events was similarly observed in a study of
adolescents with schizotypal personality disorder,7 but not in
two investigations30,31 of youth meeting ultra-high-risk criteria
(either: (a) attenuated psychotic symptoms, (b) brief, limited
intermittent psychotic symptoms, or (c) genetic risk plus
functional decline12) or in a study of young adults with a family
history of schizophrenia.32 These inconsistencies may relate to
differences in the participants’ age or the specific life events
examined. In the current study, children with a family history of
schizophrenia also reported that these events were more distressing
currently. Youth at ultra-high risk are likewise more distressed by
life events than healthy controls.31 The specific negative life events
examined in the current study may be particularly pertinent to
children with a family history of schizophrenia. For example, having
a parent who is acutely unwell may create an environment where
some of these events are more likely to occur.
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Table 3 Frequency and impact of negative life events and daily stressors, presented by groupa

Descriptive statistics Unadjusted linear regression analyses

ASz group

(n= 34)

FHx group

(n= 24)

TD group

(n= 42) ASz v. TD group, P FHx v. TD group, P

Mean (s.d.) Mean (s.d.) Mean (s.d.) d b (95% CI) P d b (95% CI) P

Negative life events

Total number 1.74 (1.14) 1.96 (1.52) 1.10 (1.21) 0.55 0.64 (0.10 to 1.18) 0.02 0.66 0.86 (0.19 to 1.54) 0.01
Distress at the time

of the event 1.44 (1.00) 1.51 (1.12) 1.26 (1.18) 0.16 0.18 (70.33 to 0.69) 0.49 0.22 0.25 (70.34 to 0.85) 0.39

Current distress 0.88 (0.88) 0.91 (0.95) 0.58 (0.73) 0.37 0.30 (70.07 to 0.66) 0.12 0.41 0.33 (70.08 to 0.75) 0.12

Daily stressors

Frequency scores (score range)

Scholastic (0–24) 12.09 (3.37) 12.04 (4.12) 11.00 (3.84) 0.30 1.09 (70.59 to 2.76) 0.20 0.27 1.04 (70.98 to 3.06) 0.31

Home (0–12) 4.76 (2.39) 4.92 (2.08) 3.76 (2.28) 0.44 1.00 (70.07 to 2.07) 0.07 0.53 1.16 (0.02 to 2.29) 0.05
Peer (0–48) 14.94 (7.06) 10.88 (6.71) 9.31 (6.58) 0.84 5.63 (2.51 to 8.76) 0.001 0.24 1.57 (71.82 to 4.96) 0.36

Teacher (0–24) 10.29 (4.48) 8.29 (4.05) 6.86 (3.34) 0.90 3.44 (1.65 to 5.23) <0.001 0.40 1.44 (70.41 to 3.28) 0.13

Distress scores (score range)

Scholastic (0–3) 1.43 (0.49) 1.17 (0.57) 1.07 (0.65) 0.63 0.37 (0.10 to 0.64) 0.008 0.16 0.10 (70.22 to 0.42) 0.54

Home (0–3) 1.10 (0.61) 1.11 (0.66) 0.76 (0.68) 0.53 0.34 (0.04 to 0.64) 0.03 0.53 0.35 (0.00 to 0.69) 0.05
Peer (0–3) 1.15 (0.67) 0.80 (0.71) 0.81 (0.57) 0.56 0.34 (0.06 to 0.63) 0.02 70.00 70.00 (70.32 to 0.32) 0.99

Teacher (0–3) 1.23 (0.57) 0.84 (0.64) 0.91 (0.58) 0.58 0.33 (0.06 to 0.59) 0.02 70.12 70.07 (70.38 to 0.23) 0.64

ASz group, antecedents of schizophrenia group; FHx group, family history of schizophrenia group; TD group, typically developing low-risk group.
a. Total sample size (n= 95), ASz and FHx groups are not mutually exclusive – five children met criteria for both groups and contribute to each group total. Results in bold are significant.
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Stress and psychosis risk in children

Children in the ASz group, but not those in the FHx group,
were more frequently exposed to peer- and teacher-related daily
stressors and were more distressed by these experiences.
Consistent with the fact that eligibility for the ASz group was
partially determined on the basis of symptom presentation,
children in the ASz group continued to have higher scores on
measures of internalising and externalising symptoms and
psychotic-like experiences at the time of stressor assessment at
age 11–14 years (Table 1). These symptoms may influence the
way in which children presenting with multiple antecedents of
schizophrenia interact with their environment, thereby increasing
the likelihood that they will encounter such daily stressors. In
contrast, two previous studies, one of youth at ultra-high risk31

and the other of adolescents with schizotypal personality
disorder,7 did not observe a higher frequency of daily stressors
in at-risk youth relative to healthy controls. However, both studies
reported that the at-risk youth were more distressed by these
experiences. A possible explanation for this discrepancy is that
our measure of daily stressor frequency, in contrast to the
measures used in other studies, indexed not only the number of
stressors experienced but also how frequently they occurred.

Exploratory correlation analyses

We also explored the relationship between environmental stressors
and current symptoms; however, these findings should be
interpreted with caution as no corrections were applied for
multiple testing. We found that total daily stressor frequency
scores were correlated positively with psychotic-like experiences
in the FHx, ASz and TD groups, which concurs with a study of
adults with psychotic disorders and healthy controls.33 Similar
to previous studies in children,29 we also observed significant
correlations between daily stressor frequency scores and child-
reported internalising and externalising symptoms in the FHx
and TD groups. We did not observe this relationship in the ASz
group and this finding is consistent with a study of ultra-high-risk
youth in which daily hassles were not correlated with anxiety or
depression,34 and may reflect a ‘ceiling effect’ in measurement.
For example, it is possible that internalising and externalising
symptoms among children in the ASz group were sufficiently high
so as to be unaffected by daily hassles.

Potential mechanisms

One potential mechanism by which environmental stressors might
interact with biological vulnerability to give rise to psychosis is via
the hypothalamic–pituitary–adrenal (HPA) axis,1 which is largely
responsible for coordinating physiological responses to stress.
Evidence of abnormal HPA axis function, including enlarged
pituitary volume, elevated cortisol secretion and reduced
hippocampal volume, has been reported in individuals with
first-episode psychosis, ultra-high-risk youth and relatives of
patients with psychosis.35 Relatively little is known about HPA axis
function in children at elevated risk for schizophrenia, although
two studies reported elevated salivary cortisol in adolescents with
schizotypal personality disorder36 and reduced hippocampal
volume in children with a family history of schizophrenia37

compared with healthy controls. Studies linking assessments of
environmental stressors with biological indices of HPA axis
function in children at elevated risk for schizophrenia are needed.

Although accumulated evidence indicates that early adverse
events increase the risk of developing psychotic-like experiences,
little is known about the psychological processes underlying this
association.38 Using data from a large prospective cohort study,
Fisher and colleagues recently demonstrated that the relationship

between childhood exposure to harsh parenting, and, to a lesser
extent, bullying and domestic violence, and psychotic-like
experiences in adolescence was mediated by anxiety, depressive
symptoms, external locus of control and low self-esteem.39 Thus,
the association between environmental stressors and psychotic-
like experiences observed in the current cross-sectional study
may be driven, at least in part, by specific, potentially targetable
cognitive and affective difficulties.

Implications

The current findings, which require replication in larger samples,
provide preliminary evidence that underlying vulnerability to
psychosis is associated with the extent to which children
experience and react to environmental stressors. Relative to
children in the TD group, those in the FHx group reported
feeling significantly greater distress in relation to negative life
events currently, but their reports of distress at the time of the
event were not significantly higher. All three groups of children
reported greater distress at the time of the event, with lower levels
of distress reported currently. We speculate that the significantly
higher current distress ratings in the FHx group relative to the
TD group may imply that the FHx group used less adaptive
coping mechanisms, causing their distress to persist at higher
levels over time. If so, cognitive–behavioural-based interventions
might help high-risk youth develop more adaptive appraisals of
environmental stressors and thereby reduce their emotional
reactivity to these experiences.40,41 Longitudinal follow-up of the
cohort will determine whether exposure to environmental
stressors predicts transition to illness among children at elevated
risk of developing schizophrenia.
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