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Bullying in elementary school and psychotic
experiences at 18 years: a longitudinal,
population-based cohort study
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Background. Victims of bullying are at risk for psychotic experiences in early adolescence. It is unclear if this elevated
risk extends into late adolescence. The aim of this study was to test whether bullying perpetration and victimization in
elementary school predict psychotic experiences in late adolescence.

Method. The current study is based on the Avon Longitudinal Study of Parents and Children (ALSPAC), a prospective
community-based study. A total of 4720 subjects with bullying perpetration and victimization were repeatedly assessed
between the ages of 8 and 11 years by child and mother reports. Suspected or definite psychotic experiences were
assessed with the Psychosis-Like Symptoms semi-structured interview at age 18 years.

Results. Controlling for child’s gender, intelligence quotient at age 8 years, childhood behavioural and emotional prob-
lems, and also depression symptoms and psychotic experiences in early adolescence, victims [child report at 10 years:
odds ratio (OR) 2.4, 95% confidence interval (CI) 1.6-3.4; mother report: OR 1.6, 95% CI 1.1-2.3], bully/victims (child
report at 10 years: OR 3.1, 95% CI 1.7-5.8; mother: OR 2.9, 95% CI 1.7-5.0) and bullies (child report at 10 years: OR
4.9, 95% CI 1.3-17.7; mother: OR 1.2, 95% CI 0.46-3.1, N.s.) had a higher prevalence of psychotic experiences at age
18 years. Path analysis revealed that the association between peer victimization in childhood and psychotic experiences
at age 18 years was only partially mediated by psychotic or depression symptoms in early adolescence.

Conclusions. Involvement in bullying, whether as victim, bully/victim or bully, may increase the risk of developing
psychotic experiences in adolescence. Health professionals should ask routinely during consultations with children
about their bullying of and by peers.
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Introduction relationships appear to be as high or even higher in
prospective studies compared with cross-sectional
studies (van Dam et al. 2012; Varese et al. 2012).

Where assessed, psychotic symptoms were more per-

Sexual, emotional or physical abuse or neglect in child-
hood significantly increase the odds of psychotic

symptoms in adolescence or adulthood (Varese et al. . .
ymp ( sistent over a 24-month period amongst adolescents

who were bullied (Mackie et al. 2011, 2013).
Moreover, studies suggest that psychotic experiences

2012). There is also evidence from cross-sectional and
retrospective studies that systematic abuse of power

in the f f bullyi i
by peers in the form of bullying may be associated in childhood predict psychotic experiences in ado-

lescence and adulthood (Poulton et al. 2000; Welham
et al. 2009). Hence, early psychotic experiences may

with psychosis or non-clinical psychotic symptoms in
12- to 17-year-olds (van Dam et al. 2012; Varese et al.
2012) and adults (Trotta et al. 2013). Prospective studies
in early adolescence confirm these findings (Schreier
et al. 2009; Arseneault et al. 2011; Wigman et al. 2011;
Mackie et al. 2011, 2013) and

mediate the association between bullying and psy-

chotic experiences in later adulthood.

L. However, there are only a few longitudinal studies

the predictive . - . . .
investigating the relationship between bullying and

psychotic experiences (van Dam et al. 2012). Most

have short follow-up periods ranging from 12 months
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(Kelleher et al. 2013b) to 5 years (Janssen et al. 2004;
Spauwen et al. 2006; Schreier et al. 2009) and none of
the previous studies assessed bullying behaviour in
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Fig. 1. Flowchart of psychotic experience outcomes at age
18 years.

childhood and psychotic experiences into late ado-
lescence and controlled for a range of pre-existing
and concurrent psychiatric and cognitive problems.
The follow-up of bullied children until early adult-
hood, when the first expression of psychosis is
expected, is necessary to clarify the direction and
strength of this association (van Dam et al. 2012).
Furthermore, previous research indicates that not
only victims but also bullies may more often have con-
current psychotic experiences (Kelleher et al. 2008;
Nishida et al. 2008) and those who bully others and be-
come victims themselves (bully/victims) have the high-
est risk for any mental health problems (Arseneault
et al. 2010; Winsper et al. 2012). Moreover, a dose—
response relationship between the number of victimi-
zation events and the risk for psychotic symptoms in
early adolescence has been found (Schreier et al. 2009;
Arseneault et al. 2011; Kelleher et al. 2013b), suggesting
a potential causal relationship between bullying and
psychotic symptoms. Finally, although previous re-
search has linked victimization and psychosis-like
experiences (Schreier et al. 2009; Arseneault ef al.
2011), the mechanisms involved in this pathway are
largely unknown. Previous cross-sectional studies indi-
cated psychological and affective factors mediating
the association between victimization and psychotic
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experiences (Freeman & Fowler, 2009; Fisher et al.
2013a). It has been suggested that for some individuals
depression may act as an indirect mechanism operat-
ing between peer victimization and the presence of
psychotic experiences (Garety et al. 2007; Fisher et al.
2013a) and thus seems a pathway worth exploring
for later onset of psychotic experiences.

Prospective designs are essential for studying poss-
ible causal directions between bullying and psychotic
symptoms. Thus it has been recommended that ‘future
studies should assess bullying at an early age (e.g. pri-
mary school) to elucidate on time order in the causality
of this association’ (van Dam et al. 2012, p. 2471). The
aim of this study, therefore, was to examine the re-
lationship between involvement in bullying in elemen-
tary school and psychotic experiences at 18 years in a
prospective birth cohort study. The specific questions
were: (1) What is the association between the role
taken in bullying (victim, bully, bully/victim), assessed
by reports of child and mother separately between 8
and 11 years, and psychotic experiences at the age of
18 years? (2) Are the effects of peer victimization on
psychotic experiences at 18 years mediated by psy-
chotic or depression symptoms assessed in early
adolescence (12-14 years)? (3) Are the observed asso-
ciations independent of pre-existing or concurrent cog-
nitive, emotional and behavioural problems?

Method
Participants

The Avon Longitudinal Study of Parents and Children
(ALSPAC) is a birth cohort study, set in the UK, exam-
ining the determinants of development, health and dis-
ease during childhood and beyond (Golding et al.
2001). Briefly, 14541 women who were resident in
Avon while pregnant, and had an expected delivery
date between 1 April 1991 and 31 December 1992
were enrolled. From the first trimester of pregnancy
parents completed postal questionnaires about them-
selves and the study child’s health and development.
Children were invited to attend annual assessment
clinics, including face-to face interviews, and psycho-
logical and physical tests from 7 years onward.
Please note that the study website contains details of
all of the data that are available through a fully search-
able data dictionary (http://www.bris.ac.uk/alspac/
researchers/data-access/data-dictionary/). This study
is based on 4720 children who participated in the
Psychosis-Like Symptoms semi-structured interview
(PLIKSi) at approximately 18 years of age (Zammit
et al. 2013) (see Fig. 1). Longitudinal assessments
were available on 4646 children. Ethical approval for
the study was obtained from the ALSPAC Ethics and
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Law Committee and the Local Research Ethics Com-
mittees and informed consent from all partici-
pants.

Measures
Outcome variable: psychotic experiences at age 18 years

The PLIKSi (Zammit et al. 2013) is a semi-structured
instrument that draws on the principles of a stan-
dardized clinical examination developed for the
Schedules for Clinical Assessment in Neuropsychiatry
(SCAN; World Health Organization, 1994). Psychology
graduates trained in assessment of the SCAN Psy-
chosis Section and in use of the PLIKSi asked 11
‘core’ questions eliciting key psychotic experiences
occurring since age 12 years, covering hallucinations
(visual and auditory), delusions (spied on, persecution,
thoughts read, reference, control, grandiosity), and
experiences of thought interference (broadcasting, in-
sertion and withdrawal). Any unspecified delusions
elicited were also rated. Cross-questioning was used
to establish the presence of experiences, and coding
followed the glossary definitions and rating rules for
SCAN. Interviewers rated experiences as not present,
suspected, or definitely present. We classed indivi-
duals as having psychotic experiences if they reported
suspected or definite psychotic experiences not attribu-
table to the effects of sleep or fever (n=374, 7.9%) (see
Zammit et al. 2013).

Predictor variables

Bullying variables were constructed from child
and mother reports. Child reports were collected at
8 and 10 years, using the previously validated
Bullying and Friendship Interview Schedule (Wolke
et al. 2012). Five questions were asked about experi-
ences of overt bullying (for giving and receiving): per-
sonal belongings taken; threatened or blackmailed; hit
or beaten up; tricked in a nasty way; called bad/nasty
names. Also, four questions (for giving and receiving)
were asked about relational bullying: exclusion to
upset the child; coercive pressure to do things she/he
did not want to; lies/nasty things said about others;
games spoilt. Due to the skewed distribution, overt vic-
timization was coded as present if the child confirmed
that at least one of the five behaviours occurred repeat-
edly (four or more times in the past 6 months) or
very frequently (at least once per week in the past
6 months). Similarly, relational victimization was
coded as present if the child confirmed that at least
one of the four behaviours occurred repeatedly or
very frequently. The same criteria were applied for
bullying perpetration.
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A bullying status variable was constructed by sum-
ming any victimization and any bullying perpetration
(overt and/or relational). The following categories
were derived: neutral (no bullying victimization or
perpetration); bully/victim (any reported victimization
and any reported bullying perpetration); pure victim
(any victimization reported but no perpetration); and
pure bully (any perpetration reported but no victimiza-
tion). A chronic victimization variable was also con-
structed: no victimization; unstable (victimization at
8 or 10 years); and stable (victimization at both 8 and
10 years).

Mother-reported victimization was assessed in a
single item of the Strengths and Difficulties Ques-
tionnaire (SDQ; Goodman, 1997): “child is picked on
or bullied by other children’. Bullying was also
assessed by a single item: ‘in the past year the child
has bullied or threatened someone’. If the response
was ‘applies somewhat’ or ‘certainly applies’ at any
time point (8, 9.5 and 11 years), the child was con-
sidered a mother-reported victim or bully (Schreier
et al. 2009). The following mother-reported bullying
variables were constructed: neutral; bully/victim;
pure victim; and pure bully. A chronic victimization
variable was constructed: none; unstable=one time
point; stable=two or three time points. The overall
agreement between mothers and children was x=0.21
(p<0.001), which is consistent with previous inter-rater
agreement of bullying victimization (Renning et al.
2009). Hence, results are presented separately for child-
reported and mother-reported bullying.

Potential confounding factors

As intelligence quotient (IQ) scores have previously
been associated with psychotic experiences (Hor-
wood et al. 2008), an abbreviated form of the Wechs-
ler Intelligence Scale for Children—III (UK ver-
sion) (Weschsler et al. 1992) was used to derive an
overall IQ (grand mean=107.68, s.0.=16.09) for the
children who attended the ALSPAC 8-year clinic.

Diagnostic and Statistical Manual of Mental
Disorders, fourth edition (DSM-IV) (APA, 1994) psy-
chiatric diagnoses were made at 7 years using the
Development and Well-being Assessment (DAWBA;
Goodman et al. 2000) based on parent and teacher
reports. The presence of any Axis I diagnosis of atten-
tion deficit hyperactivity disorder, conduct disorder,
oppositional defiant disorder, depression, or anxiety
versus no diagnosis was considered. A total of 5.8%
(n=218) of the children in the sample had any Axis I
diagnosis.

Assessment of internalizing/externalizing behaviour
was estimated using the sum of negative emotionality,
hyperactivity and conduct problems taken from the
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SDQ (Goodman, 1997) completed by parents at ages 8,
9.5 and 11 years (grand mean=15.90, s.0.=9.96).

Potential mediating factors between peer
victimization and psychotic experiences at
age 18 years

Psychotic experiences were measured at the ALSPAC
clinic at age 12.9 years using the semi-structured,
face-to-face PLIKSi in a manner similar to that at 18
years (Horwood et al. 2008). The PLIKSi outcome
was coded as a binary variable based on the presence
of one or more PLIKSi symptoms, suspected or definite
(Schreier et al. 2009). A total of 13.4% (n=517) of the
children in the sample had at least one psychotic ex-
perience at 12.9 years.

Depression symptoms were determined from the
Short Mood and Feelings Questionnaire (Angold
et al. 1995) administered at 12, 13 (mother report)
and 14 (child report) years. Each item is rated on a
three-point scale with respect to the events of the
past 2 weeks. Positive items were summed yielding
a total score (maximum of 26 points). Scores were
collapsed into a binary variable (scores of <11 indicated
non-clinical symptoms, while scores of >11 indicated
clinically relevant depressive symptoms) (Angold
et al. 2002). A total of 10.7% (n=464) of children had de-
pression symptoms at any time point.

Statistical methods

Selective drop-out was determined by comparing those
who answered the PLIKSi at age 18 years with those
who did not, using binary logistic regression in SPSS
version 18 (IBM, USA) and odds ratios are reported
with 95% confidence intervals (CIs) (Table 1). The
prevalence of bullying involvement according to child
and mother reports is also shown in Table 1. First, in
order to assess whether involvement in bullying pre-
dicted psychotic experiences at age 18 years, three sets
of logistic regression analyses were run (Table 2).
Model A shows unadjusted analyses. Model B con-
trolled for gender, IQ, any DSM-IV Axis I diagnosis
(DAWBA), and internalizing/externalizing behaviour
at elementary school age. Model C included all the pre-
ceding variables and additionally controlled for psy-
chotic experiences at age 12 years and depression
symptoms at age 12, 13 or 14 years. All three models
were based on reduced samples, as not all the confound-
ing variables were available for all of the participants.
Path analysis using M-Plus version 6.12 was used to
test the relationship of peer victimization, the associ-
ation between potential confounders and psychotic
experiences at age 18 years simultaneously. For this
purpose, similar to previous studies (Lereya & Wolke,
2013; Lereya et al. 2013), bully/victims and victims
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were combined. It was not possible to repeat this analy-
sis for pure bullies, as the number of children in this
category was too small. The WLSMV estimator
(weighted least squares with robust standard errors,
mean and variance adjusted) was used, due to its ro-
bustness and power when analysing both continuous
and categorical outcomes (Flora & Curran, 2004). The
coefficients are in the form of probit regressions.
Probit coefficients represent the difference that a
one-unit change in the predictor variable makes in the
cumulative normal probability of the outcome variable
(Muthén & Muthén, 2010).

Results

Differences between participants with and without
the PLIKSi

The distribution of sociodemographic factors, family
environment and child characteristics is shown for
ALSPAC participants with and without the PLIKSi at
18 years in Table 1. Those who did not complete the
PLIKSi were more often boys, non-white, born to sin-
gle mothers of lower education level, and from families
living in rented properties. These children were more
likely to have a lower IQ at age 8 years, to have
more behavioural problems during childhood and
any DSM-IV psychiatric diagnosis at age 7 years.
Also, they were less likely to be pure victims (accord-
ing to child report at 8 years), bully/victims (according
to child reports at age 8 and 10 year and mother re-
port), and pure bullies (according to mother report).
Those lost to follow-up were more likely to be pure vic-
tims according to mother report. There were no differ-
ences in internalizing/externalizing behaviour score
and suspected or definite psychotic experiences at
12 years. However, participants had higher levels of
depression symptoms in adolescence.

Prevalence of involvement in bullying

The prevalence of bullying involvement according
to child and mother reports is shown in Table 1.
Mothers were more likely to report victimization
compared with children.

Involvement in bullying and psychotic symptoms at
18 years

The associations between different bullying roles and
psychotic experiences at age 18 years are presented in
Table 2. In model A, unadjusted analyses, bullying in-
volvement in any role was associated with increased
risk of psychotic experiences at age 18 years according
to child report at age 10 years and mother report.
After controlling for gender, any Axis I diagnosis
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Interview
available, n (%)

Interview not
available, n (%)

Auvailable v.
not available
OR (95% CI)

Gender
Male
Female

Ethnicity
White
Black

Marital status
Single
Married

Home ownership
Mortgaged
Rent

Educational level of mother
Below ordinary level
Ordinary level or above

FAI
None
One or more adversities

Mean IQ (s.p.)

Any Axis I disorder (DAWBA)
No
Yes

Victimization status (child report) at 8 years®
None
Pure victim
Bully/victim
Pure bully

Victimization status (child report) at 10 years®
None
Pure victim
Bully/victim
Pure bully

Victimization status (child report) chronicity
None
Unstable
Stable

Victimization status (mother report)b
None
Pure victim
Bully/victim
Pure bully

Victimization status (mother report) chronicity
None
Unstable
Stable
Mean total SDQ (s.0.)
Psychotic experiences at age 12 years
No
Yes
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2054 (43.5)
2666 (56.5)

4048 (95.7)
180 (4.3)

797 (18.3)
3551 (81.7)

3649 (84.6)
664 (15.4)

809 (18.8)
3484 (81.2)

3881 (44.2)
4914 (55.9)

107.68 (16.09)

3545 (94.2)
218 (5.8)

2308 (60.8)
1221 (32.2)
223 (5.9)
41 (1.1)

3131 (76.4)
762 (18.6)
175 (4.3)
31 (0.8)

1878 (51.7)
1304 (35.9)
449 (12.4)

2502 (58.7)
1254 (29.4)
328 (7.7)
181 (4.2)

1892 (61.2)
651 (21.1)
547 (17.7)

15.90 (9.96)

3345 (86.6)
517 (13.4)

5486 (55.0)
4483 (45.0)

7426 (94.5)
429 (5.5)

2484 (28.4)
6255 (71.6)

5910 (67.8)
2804 (32.2)

2919 (35.9)
5206 (64.1)

2444 (55.9)
1927 (44.1)

100.68 (15.86)

4085 (92.2)
347 (7.8)

1877 (57.0)
1106 (33.6)
280 (8.5)
32 (1.0)

2382 (72.5)
631 (19.2)
242 (7.4)
32 (1.0)

1216 (48.5)
901 (35.9)
392 (15.6)

3047 (59.3)
1307 (25.4)
475 (9.2)
309 (6.0)

1544 (62.8)
500 (20.3)
416 (16.9)

17.46 (10.82)

2212 (85.9)
363 (14.1)

Reference
1.58 (1.48-1.70)**

Reference
0.77 (0.64-0.92)***

Reference
1.77 (1.62-1.94)*

Reference
0.38 (0.35-0.42)***

Reference
242 (2.21-2.64)*

Reference
0.62 (0.58-0.67)**

1.03 (1.02-1.03)***

Reference
0.72 (0.61-0.86)***

Reference

0.90 (0.81-0.99)*
0.65 (0.54-0.78)***
1.04 (0.65-1.66)

Reference

0.92 (0.82-1.03)
0.55 (0.45-0.67)***
0.74 (0.45-1.21)

Reference
0.94 (0.84-1.05)
0.74 (0.64-0.87)***

Reference

1.17 (1.06-1.28)**
0.84 (0.72-0.98)*
0.71 (0.59-0.86)**

Reference
1.06 (0.93-1.22)
1.07 (0.93-1.24)

0.99 (0.98-0.99)***

Reference
0.94 (0.82-1.09)
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Table 1 (cont.)

Available v.
Interview Interview not not available
available, n (%) available, n (%) OR (95% CI)
Depression symptoms*
No 3871 (89.3) 3987 (92.1) Reference
Yes 464 (10.7) 342 (7.9) 1.40 (1.21-1.62)***

PLIKSi, Psychosis-Like Symptoms semi-structured interview; OR, odds ratio; CI, confidence interval; FAI, Family Adversity
Index; IQ, intelligence quotient; s.p., standard deviation, DAWBA, Development and Well-being Assessment; unstable, victimi-
zation reported only at one time point; stable, victimization reported at two or more time points; SDQ, Strengths and
Difficulties Questionnaire.

@ Overt or relational victimization.

 Mother report at 8, 9 or 11 years.

“Depression at 12, 13 or 14 years.

*p<0.05, **p<0.01, **p<0.001.

Table 2. Associations between bullying behaviour and psychotic experiences at age 18 years

Model A Model B Model C*
OR (95% CI) OR (95% CI) OR (95% CI)
Bullying status
Child report at 8 years, 1 24244 24244 24249
None Reference® Reference® Reference®

Pure victim

1.96 (1.01-3.80)*

1.72 (1.22-2.44)*

1.62 (1.14-2.31)**

Bully/victim 1.89 (1.34-2.65)*** 1.74 (0.87-3.47) 1.57 (0.78-3.18)

Pure bully 5.44 (2.14-13.88)** 5.61 (2.16-14.52)** 451 (1.63-12.45)*
Child report at 10 years, n 2459 2459 2459

None Reference Reference Reference

Pure victim

2.72 (1.90-3.87)+**

251 (1.75-3.61)+*

2.37 (1.64-3.43)***

Bully/victim 3.94 (2.25-6.90)*** 3.69 (2.05-6.63)*** 3.14 (1.71-5.75)***

Pure bully 3.94 (1.12-13.83)* 447 (1.26-15.94)* 4.85 (1.33-17.65)*
Mother report, n 2524 2524 2524

None Reference Reference Reference

Pure victim

2.03 (1.42-2.90)***

1.83 (1.26-2.64)**

1.61 (1.10-2.34)*

Bully/victim 4.52 (2.91-7.03)*** 3.42 (2.05-5.71)*** 2.93 (1.73-4.96)***

Pure bully 1.18 (0.46-3.00) 1.08 (0.42-2.77) 1.20 (0.46-3.12)
Chronicity

Child report, n 2381 2381 2381

None Reference Reference Reference

Unstable 1.88 (1.30-2.73)* 1.77 (1.22-2.58)* 1.67 (1.14-2.46)*

Stable 3.78 (2.46-5.81)*** 3.26 (2.09-5.08)*** 2.90 (1.84-4.58)***
Mother report, n 2402 2402 2402

None Reference Reference Reference

Unstable 2.12 (1.44-3.14)** 1.83 (1.23-2.74)** 1.65 (1.10-2.50)**

Stable 2.92 (1.98-4.29)*** 2.27 (1.49-3.48)*** 1.88 (1.22-2.90)**

OR, Odds ratio; CI, confidence interval; unstable, victimization reported only at one time point; stable, victimization

reported at two or more time points; IQ, intelligence quotient.
? Crude analyses.

b Controlling for gender, any DSM-IV Axis I diagnosis at age 7 years, IQ and internalizing/externalizing behaviour.
¢ Controlling for gender, any DSM-IV Axis I diagnosis at age 7 years, IQ, internalizing/externalizing behaviour, depression
symptoms, and psychotic experiences at age 12 years.

4 Number of participants in analysis.

€ The reference group in all analyses consists of participants who are not victims.

*p<0.05, ** p<0.01, ** p<0.001.
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Fig. 2. Path analysis of gender, any Diagnostic and Statistical Manual, fourth edition (DSM-1V) Axis I diagnosis, intelligent
quotient (IQ), peer victimization, internalizing/externalizing behaviour, psychotic experiences at 12 years, depression
symptoms and psychotic experiences at 18 years. Peer victimization is at 8 or 10 years for child report and at 8, 9 or 11 years

for mother report.

at age 7 years, IQ and internalizing/externalizing
behaviours (model B) and after controlling for all
confounders and mediators (model C), pure victims
were more likely to have psychotic experiences at
age 18 years according to all reports, bully/victims
according to child report at age 10 years and mother
report, and pure bullies according to child reports.
Chronicity of victimization remained associated with
psychotic experiences at age 18 years according to
both child and mother reports.

Path analysis

Two separate models, depending on whether the
child or mother reported on peer victimization
(victim or bully/victim), were specified (Fig. 2). Two
fit indices were computed: root-mean square error of
approximation (RMSEA) (Browne & Cudeck, 1993)
and the comparative fit index (CFI) (Bentler, 1990).
For the RMSEA, values below 0.05 represent a close
fit (Browne & Cudeck, 1993). The CFI yields values
ranging from 0 to 1, with values above 0.90 indicating
a close fit of the data to the model (Hu et al. 1992). Both
models showed good fit (child report: RMSEA=0.011,
CFI=1.00; mother report: RMSEA=0.000, CFI=1.00).
Both models showed significant direct effects of
peer victimization on psychotic experiences at age
18 years. In both models, a probit coefficient of 0.13
indicates that a one-unit increase in victimization
(from not victimized to victimized) resulted in an in-
crease of 0.13 standard deviations in the predicted Z
score of the cumulative normal probability distribution
of psychotic experiences at age 18 years (Table 3).
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Additionally, there was an indirect effect of peer victi-
mization on psychotic experiences at age 18 years
via psychotic experiences at age 12 years (probit
coefficient: child and mother=0.07) and via depression
symptoms (probit coefficient: child=0.03; mother=
0.02) (Table 3). These effects were found despite con-
trolling for all other associations simultaneously.

Discussion

This prospective study included repeated measures of
childhood bullying by different informants and re-
peated assessments of psychotic experiences from
early to late adolescence. Our results extend findings
in several ways. Despite controlling for pre-existing
cognitive and psychiatric problems, concurrent inter-
nalizing/externalizing behaviour and later depression
and psychotic problems, significant associations be-
tween any role in bullying behaviour and psychotic
experiences at 18 years were found. Consistent
with previous findings, according to child report at
10 years and mother report during elementary school,
bully/victims had greater risk for psychotic experiences
at 18 years than victims (Arseneault et al. 2010;
Winsper et al. 2012; Wolke et al. 2012). Consistent
with recent cross-sectional studies (Kelleher et al.
2008; Nishida et al. 2008), bullies were also at increased
risk for psychotic experiences according to child
reports. However, the Cls were wide due to the
small number of children reporting to be pure bullies.
Moreover, according to mother reports, there was not a
significant association between being a pure bully and
psychotic experiences. Similar to previous research
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Table 3. Unstandardized probit coefficients for the direct and indirect paths between peer victimization, psychotic experiences at age 12 years,
depression symptoms and subsequent psychotic experiences outcome (at age 18 years)®

B (s.E.) pb

Child report model®

Direct 0.13¢ (0.04) 0.003

Via psychosis experiences at age 12 years 0.07 (0.02) <0.001

Via depression symptoms 0.03 (0.01) 0.026
Mother report model®

Direct 0.13 (0.05) 0.007

Via psychosis experiences at age 12 years 0.07 (0.02) <0.001

Via depression symptoms 0.02 (0.01) 0.032

B, Probit coefficient; s.E., Standard error; RMSEA, root-mean square error of approximation; CI, confidence interval;

CFI, comparative fit index.

 The “psychotic experiences at age 18 years’ outcome is a categorical outcome.

 Two-tailed p value.

€Model fit: child: RMSEA=0.011 (90% CI 0.000-0.033), CFI=1.00; mother: RMSEA=0.000 (90% CI 0.000-0.028), CFI=1.00.
dA probit coefficient of 0.13 indicates that for each unit increase in peer victimization, there is an increase of 0.13 standard

deviations in the predicted Z score of the cumulative normal distribution of psychotic experiences at age 18 years.

(Schreier et al. 2009; Kelleher et al. 2013b), we found a
dose-response relationship, with children who were
chronically bullied more likely to have psychotic
experiences than those who were only bullied at one
time point.. As recently shown, being bullied may
increase the incidence of psychotic experiences
(Kelleher et al. 2013b) and act as a developmental mar-
ker for the development of later psychotic experiences.
Consistent with previous findings suggesting that
bully/victims are the most troubled children (Juvonen
et al. 2003) and at risk for a range of psychiatric prob-
lems (Arseneault ef al. 2010; Copeland et al. 2013),
this study showed that not only those who are chronic
victims but also bully/victims are at highest risk for
psychotic experiences in late adolescence.

Previous research suggested that peer victimization
predicts psychotic experiences in early adolescence
(Goodman et al. 2000; Schreier et al. 2009) and these
in turn may increase the likelihood of later psychotic
experiences (Kelleher et al. 2013b). Additionally, af-
fective routes from childhood trauma to psychotic
experiences have been previously proposed (Myin-
Germeys & van Os, 2007). A previous report from
the ALSPAC cohort showed that depression mediated
effects of bullying victimization on psychotic experi-
ences at age 12 years (Fisher et al. 20134). However, a
recent study found that a persistent trajectory of psy-
chotic experiences over a 24-month period in ado-
lescence was also predicted by depression symptoms
but this became non-significant when adolescent peer
victimization was considered (Mackie et al. 2011).
Our path analysis demonstrated that a substantial
proportion of the relationship between being bullied
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and psychotic experiences was not mediated by de-
pression or previous psychotic experiences. The ‘direct’
effects may suggest traumatic reactions to victimiza-
tion which may result in increased suspiciousness of
others or detachment from reality (Read et al. 2005).
Alternatively, the unexplained proportion of the asso-
ciations could represent residual confounding or med-
iating factors that were not measured in this study.
Depression was found to partially mediate the relation-
ship between being bullied and psychotic experiences.
Previous research consistently found that being bullied
also increases the risk of depression (Reijntjes et al.
2010; Copeland et al. 2013; Zwierzynska et al. 2013)
and affective problems provide an additional link to
increased risk for psychotic experiences (Garety et al.
2007). This indicates, however, that some children
who are bullied or bully in elementary school may
not develop other mental health problems, such as de-
pression, before showing psychotic experiences in late
adolescence.

Although longitudinal paths identified were ident-
ical in child and mother reports, the overall agreement
between different informants on peer victimization
was low, congruent with previous research (Renning
et al. 2009; Copeland et al. 2013). Children themselves
reported being victimized more often than their par-
ents. Many children suffer in silence, with up to 40%
not telling either their parents or teachers when
being victimized (Wolke et al. 2000; Houndoumadi &
Pateraki, 2001).

How does being involved in bullying lead to psy-
chotic experiences? Rather than a cause, exposure to
bullying may be a developmental marker for the risk
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of later psychotic experiences (Schreier et al. 2009). In
those who develop psychotic disorders, abnormalities
in social adjustment and motor performance have
been noted already during childhood (Done et al.
1994). However, there is increasing evidence of a cau-
sal relationship for bullying involvement and mental
health outcomes. Even when children share the same
genes and the same family environment, such as
monozygotic twins, but are discordant for bullying,
only the twin exposed to peer victimization has been
shown to have heightened risk for mental health prob-
lems (Arseneault ef al. 2008, 2011; Fisher et al. 2012).
A recent report showed that even when controlling
for the effects of psychotic experiences on exposure
to bullying or other forms of trauma, unique causal
effects of bullying on the incidence of psychotic experi-
ences were found (Kelleher et al. 2013b). Similarly, we
controlled for pre-existing and co-existing cognitive,
emotional and behaviour problems and even sub-
sequent early adolescence psychotic experiences and
depression and still found an association between
bullying involvement and psychotic experiences in
late adolescence.

The routes of how peer victimization may lead to
psychotic symptoms are multiple and likely to be indi-
cated by different biological, cognitive and social
domains as has been suggested for childhood abuse
(Cicchetti, 2010; Burnette & Cicchetti, 2012). Being bull-
ied may alter the physiological response to stress
(Ouellet-Morin et al. 2011), affect telomere length
(Shalev et al. 2013) or the epigenome (Ouellet-Morin
et al. 2013), interact with a genetic vulnerability to psy-
chotic disorders, alter brain circuitry (Teicher et al.
2010) and may change cognitive responses to the en-
vironment (Toblin et al. 2005; Hixon, 2009), produce
negative schemas about the self and the world
(Freeman & Fowler, 2009) and affect maladjustment
through moderation by self-blame cognitions (Perren
et al. 2013). Hence, a childhood marked by victimiza-
tion may have an impact on threat perceptions and
generate psychotic experiences—more specifically
delusions and hallucinations (Arseneault et al. 2011).
These in turn may predispose bullied children to de-
velop depression (Harkness et al. 2011) or psychotic
experiences (van Winkel ef al. 2008; Bradley & Dinan,
2010). Based on studies into conduct disorder, bullies
are also likely to show heightened reactivity to poten-
tial threats in the environment (Sterzer & Stadler, 2009)
and altered hypothalamic-pituitary—adrenal axis ac-
tivity (van Bokhoven ef al. 2005), both of which may
put them at increased risk for psychosis (Toblin et al.
2005; Bradley & Dinan, 2010). Bully/victims may
have the most biological and cognitive alterations as
they have characteristics of both victims and bullies,
thus potentially having an even greater risk for
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depression and psychosis. Overall, adverse life events
may render individuals vulnerable to psychotic experi-
ences via increasing their emotional reactivity to sub-
sequent stressors (Mackie et al. 2011). Each of these
aspects of maladaptive stress responses should be
targets for future research efforts.

Strengths and limitations

Strengths of the present study are: (1) the prospective
study design with repeated assessments during child-
hood and adolescence; (2) the use of multiple infor-
mants of peer victimization providing converging
evidence for an association between being bullied
and psychotic experiences across informants; (3) a
population-based design that minimized selection
biases; (4) availability of information on a variety of
cognitive, pre- or concurrent psychiatric disorders to
control for confounding; (5) the ability to investigate
all those involved in bullying including victims,
bully/victims and bullies; and (6) the use of path analy-
sis enabling the control of all potential relationships be-
tween the variables which is not possible with binary
logistic regression or multiple mediation models.
With regard to limitations, first, not all children
attended the psychosis interview. Those with higher
family adversity were more likely to drop out, reduc-
ing statistical power. Nevertheless, empirical simula-
tions demonstrate that even when drop-out is
correlated to predictor/confounder variables, the re-
lationship between predictors and outcome is unlikely
to be substantially altered by selective drop-out pro-
cesses (Wolke et al. 2009). Indeed, despite selective
drop-out, we found strong and hypothesized associa-
tions between risk exposures and psychotic experi-
ences. Second, although psychotic experiences were
assessed after the bullying assessment, the age at
which the symptoms actually started was not assessed
and no assessment of psychotic experiences prior to
the first bullying assessment at 7 years is available.
Thus, it cannot be ruled out that psychotic symptoms
might have been present before peer victimization.
However, the relationship was not affected by general
mental health problems assessed in childhood. More-
over, while psychotic experiences can be assessed
reliably in adolescence, there are no reliable assess-
ments of psychotic symptoms in children before age
8 years and to distinguish them from normal develop-
mental experiences (Garralda, 1984; Edelsohn, 2006).
Reassuring are recent findings that even when control-
ling for the effects of psychotic experiences on bully-
ing, being bullied has unique effects on the incidence
of psychotic experiences (Kelleher et al. 2013b). In ad-
dition, although both sexual abuse and substance
use have been linked with psychotic experiences
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(Arseneault et al. 2011; Mackie et al. 2011), they were
not included as confounders. However, the psychotic
experiences at age 18 years were not attributable to
sleep, fever or substance use. Lastly, the mothers’
and children’s reports could not be formally compared
as they were fundamentally different measures. More-
over, mother-reported bullying was assessed with a
single item and this may have limited reliability com-
pared with the more comprehensive child interview.
Nevertheless, expected associations were found.

Conclusion

Involvement in any role in bullying may increase
the risk of developing psychotic experiences in ado-
lescence. This is extremely concerning, as psychotic
experiences have been shown to put individuals at
risk of a range of severe psychiatric disorders (Fisher
et al. 2013b) and may greatly increase the likelihood
of attempting suicide (Kelleher et al. 2013a). A substan-
tial number of children who are involved in bullying
and have psychotic experiences in late adolescence
may not develop depression and psychotic experiences
in early adolescence and thus may not be detected
early by mental health services. Therefore, bullying
should be assessed and monitored by health profes-
sionals (Scrabstein, 2009) and interventions that reduce
victimization should be available (Ttofi & Farrington,
2011). Such interventions are likely to reduce human
suffering and long-term mental health costs and pro-
vide a safer environment for children to grow up in.
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