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offer little insight into the mechanisms underlying this 
association. Disentangling whether the intention to harm 
is the key element involved in trauma risk may  suggest 
causal pathways from childhood trauma to later psychosis. 
Third, we used prospective measures of childhood trauma 
reported by mothers and psychotic symptoms reported 
by children themselves. Reliable prospective reports of 
childhood trauma that are not confounded by current 
symptoms are essential to ascertain unbiased associations 
between trauma and psychosis. Fourth, we disentangled 
the effects of trauma in early childhood and in midchild-
hood. Trauma early in childhood may be specifi cally asso-
ciated with psychotic symptoms because young children 
may not yet have developed coping strategies to deal with 
the consequences of experiencing trauma. Fifth, we tested 
the risk for psychotic symptoms associated with child-
hood trauma over and above individuals’ genetic liability 
to developing psychosis. Psychotic symptoms in children 
who have been maltreated could be explained by genetic 

Increasing evidence points toward a contribution of 
nongenetic factors to the etiology of psychotic disorders 
(1, 2), and associations between childhood trauma and 
psychotic illnesses have been demonstrated (3). However, 
given the use of retrospective reports of trauma, small sam-
ples, heterogeneous diagnostic groups, and lack of con-
trol for confounding variables (4, 5), the role of childhood 
trauma in the etiology of psychosis remains controversial.

In this study, we capitalized on six research strategies 
to further our understanding of the relationship between 
childhood trauma and the development of psychotic 
disorders. First, we examined psychotic symptoms in 
childhood. Early psychotic symptoms represent a devel-
opmental risk for adult schizophrenia (6) and thus provide 
a framework for investigating etiological factors for later 
psychosis. Second, we differentiated types of trauma based 
on the intention to harm. Different forms of trauma, such 
as neglect and sexual, physical, and emotional abuse, have 
been associated with psychosis (5, 7), yet these fi ndings 
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Objective: Using longitudinal and pro-
spective measures of trauma during 
childhood, the authors assessed the risk 
of developing psychotic symptoms associ-
ated with maltreatment, bullying, and ac-
cidents in a nationally representative U.K. 
cohort of young twins.

Method: Data were from the Environ-
mental Risk Longitudinal Twin Study, 
which follows 2,232 twin children and 
their families. Mothers were interviewed 
during home visits when children were 
ages 5, 7, 10, and 12 on whether the chil-
dren had experienced maltreatment by 
an adult, bullying by peers, or involve-
ment in an accident. At age 12, children 
were asked about bullying experiences 
and psychotic symptoms. Children’s re-
ports of psychotic symptoms were veri-
fi ed by clinicians.

Results: Children who experienced mal-
treatment by an adult (relative risk=3.16, 
95% CI=1.92–5.19) or bullying by peers 
(relative risk=2.47, 95% CI=1.74–3.52) 

were more likely to report psychotic 
symptoms at age 12 than were children 
who did not experience such traumatic 
events. The higher risk for psychotic 
symptoms was observed whether these 
events occurred early in life or later in 
childhood. The risk associated with child-
hood trauma remained signifi cant in 
analyses controlling for children’s gender, 
socioeconomic deprivation, and IQ; for 
children’s early symptoms of internal-
izing or externalizing problems; and for 
children’s genetic liability to developing 
psychosis. In contrast, the risk associ-
ated with accidents was small (relative 
risk=1.47, 95% CI=1.02–2.13) and incon-
sistent across ages.

Conclusions: Trauma characterized by 
intention to harm is associated with chil-
dren’s reports of psychotic symptoms. 
Clinicians working with children who re-
port early symptoms of psychosis should 
inquire about traumatic events such as 
maltreatment and bullying.

Childhood Trauma and Children’s Emerging 
Psychotic Symptoms: A Genetically Sensitive 

Longitudinal Cohort Study
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speaking, like read their mind?”) and hallucinations (“Have you 
heard voices that other people cannot hear?,” “Have you ever 
seen something or someone that other people could not see?”). 
Our item choice was guided by the Dunedin Study’s age-11 inter-
view protocol (6) and an instrument prepared for the Avon Lon-
gitudinal Study of Parents and Children (11, 12). Our protocol 
took a conservative approach to designating a child’s report as a 
symptom. First, when a child endorsed any symptom, the inter-
viewer probed using standard prompts designed to discriminate 
between experiences that were plausibly real (e.g., “I was fol-
lowed by a man after school”) and potential symptoms (e.g., “I 
was followed by an angel who guards my spirit”) and wrote down 
the child’s narrative description of the experience. Interviewers 
coded each experience 0, 1, or 2, indicating, respectively, “not a 
symptom,” “probable symptom,” and “defi nite symptom.” Sec-
ond, a psychiatrist expert in schizophrenia, a psychologist expert 
in interviewing children, and a child and adolescent psychiatrist 
reviewed all the written narratives to confi rm the interviewers’ 
codes (but without consulting other data sources about the child 
or family). Third, because ours was a sample of twins, experiences 
limited to the twin relationship (e.g., “My twin and I often know 
what each other are thinking”) were coded as “not a symptom.”

We created a dichotomous variable representing children who 
reported no defi nite psychotic experiences (N=2,002, 94.1%) and 
those who reported at least one defi nite psychotic experience 
(N=125, 5.9%).

Childhood trauma
We assessed maltreatment by an adult by interviewing mothers 

with the standardized clinical interview protocol from the Multi-
Site Child Development Project (13, 14). The protocol included 
standardized probe questions, such as “When [name] was a tod-
dler, do you remember any time when [he or she] was disciplined 
severely enough that [he or she] may have been hurt?” and “Did 
you worry that you or someone else [such as a babysitter, a rela-
tive, or a neighbor] may have harmed or hurt [name] during those 
years?” Interviewers coded the likelihood that the child had been 
harmed on the basis of the mothers’ narrative. This classifi cation 
showed intercoder agreement on 90% of ratings (kappa=0.56) in 
the Dodge et al. study (15) and in ours. On the basis of the mother’s 
report of the severity of discipline and the interviewer’s rating of 
the likelihood that the child had been physically harmed, children 
were coded as having not been, possibly been, or defi nitely been 
physically harmed. For this study, we examined children who 
experienced defi nite harm by an adult (coded 1) compared with 
others (coded 0). In our sample, 64 children (2.9%) were defi nitely 
maltreated by age 7, and 62 (2.8%) were maltreated between ages 
7 and 12 but not earlier. Under the U.K. Children Act, our respon-
sibility was to secure intervention if maltreatment was current and 
ongoing. Such intervention on behalf of E-Risk families was car-
ried out with parental cooperation in all but one case.

We assessed bullying by peers during interviews with mothers. 
We explained to mothers that “someone is being bullied when 
another child (a) says mean and hurtful things, makes fun, or 
calls a person mean and hurtful names; (b) completely ignores or 
excludes someone from their group of friends or leaves them out 
of things on purpose; (c) hits, kicks, or shoves a person or locks 
them in a room; (d) tells lies or spreads rumors about them; and 
(e) other hurtful things like these. We call it bullying when these 
things happen often and it is diffi cult for the person being bullied 
to stop it happening. We do not call it bullying when it is done in 
a friendly or playful way.” With the aid of a Life History Calendar 
(16), a visual data collection tool for dating life events, mothers 
indicated whether either twin had been bullied by another child, 
responding “never,” “yes,” or “frequent.” In a sample of 30 parents 
who were interviewed twice, between 3 and 6 weeks apart, the 
test-retest reliability of reports of bullying victimization was 0.87. 
According to mother reports, 116 children (5.3%) were frequently 

effects such as passive and evocative gene-environment 
correlations (8). Passive gene-environment correlations 
may come about if parents who suffer from psychotic ill-
nesses pass on to their offspring genes involved in psycho-
sis and also expose their children to harmful experiences. 
Evocative gene-environment correlations may occur if 
children with a genetic liability to psychotic symptoms 
evoke harmful experiences from their environment. Sixth, 
we investigated whether childhood trauma moderates the 
effect of children’s genetic vulnerability for developing 
psychotic symptoms early in life. Experiencing trauma in 
childhood could interact with children’s genetic suscep-
tibility to increase their risk of developing early signs of 
psychosis.

Using prospective measures of trauma (maltreatment, 
bullying, and accidents) collected repeatedly across 7 
years, we examined the risk of developing psychotic 
symptoms in childhood associated with early life trauma 
in a nationally representative U.K. cohort of twins.

Method

Participants

Participants were members of the Environmental Risk Longi-
tudinal Twin Study (E-Risk), which tracks the development of a 
nationally representative birth cohort of 2,232 British children. 
The sample was drawn from a larger birth register of twins born in 
England and Wales in 1994 and 1995 (9). Briefl y, the E-Risk sam-
ple was constructed in 1999 and 2000, when 1,116 families with 
same-sex 5-year-old twins (93% of those eligible) participated in 
home-visit assessments. Families were recruited to represent the 
U.K. population of families with newborns in the 1990s, based on 
residential location throughout England and Wales and mother’s 
age (older mothers who had twins via assisted reproduction were 
underselected, and teenage mothers with twins were overse-
lected). We used this sampling to replace high-risk families who 
were selectively lost to the register via nonresponse and to ensure 
that the sample would have suffi cient numbers of children grow-
ing up in high-risk environments. Follow-up home visits were 
conducted when the children were ages 7, 10, and 12 (participa-
tion rates were 98%, 96%, and 96%, respectively).

The sample includes 55% monozygotic twins and 45% dizy-
gotic twins. Parents gave informed consent and children gave 
assent. Confi dentiality was preserved, and the child’s general 
practitioner was notifi ed only when a mother reported that her 
child was a risk to him- or herself or to others. The Joint South 
London and Maudsley and the Institute of Psychiatry Research 
Ethics Committee approved each phase of the study.

Measures

Psychotic symptoms
When the children were 12 years old, we assessed psychotic 

symptoms in a private individual interview conducted by mental 
health trainees or professionals (10). Interviewers had no prior 
knowledge about the child. A different staff member interviewed 
the child’s parents. We investigated seven psychotic symptoms 
related to delusions (“Have you ever believed that you were sent 
special messages through TV or radio?,” “Have you ever felt like 
you were under the control of some special power?,” “Have other 
people ever read your thoughts?,” “Have you ever thought you 
were being followed or spied on?,” “Have you ever known what 
another person was thinking, even though that person was not 
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bullied by age 7, and 379 (17.4%) were bullied between ages 7 and 
12 only.

We also assessed bullying by peers during a private interview 
with children when they were age 12, using the same defi nition 
of bullying we used with mothers. Notes taken by the interview-
ers were later checked by an independent rater to verify that the 
events reported could be classifi ed as instances of bullying by 
looking for evidence of (a) repeated harmful actions (b) between 
children (c) where there is a power difference between the bully 
and the victim. A total of 239 children (11.2%) reported frequently 
being bullied by their peers by age 12.

We assessed accidents during interviews with mothers. Using 
the Life History Calendar, mothers indicated whether either twin 
had experienced seriously harmful or frightening accidents. 
Examples of accidents reported by mothers included instances 
of children involved in a car crash or a house fi re and children 
being bitten by a dog or otherwise injured. In our sample, 252 
children (11.6%) experienced an accident by age 7 and 401 chil-
dren (18.5%) did between ages 7 and 12.

Confounding Variables

An index of socioeconomic deprivation at age 5 was con-
structed from a standardized composite of income, parents’ edu-
cation, and social class. The three socioeconomic deprivation 
indicators were highly correlated (r values ranged from 0.57 to 
0.67, with p values <0.05) and loaded signifi cantly onto one latent 
factor (factor loadings were 0.80, 0.70, and 0.83 for income, edu-
cation, and social class, respectively).

Children’s IQ at age 5 was individually tested using a short form of 
the Wechsler Preschool and Primary Scale of Intelligence–Revised 
(17). Using two subtests (vocabulary and block design), children’s 
IQs were prorated following procedures described by Sattler (18).

Internalizing and externalizing problems at age 5 were 
assessed using the Child Behavior Checklist (19) for mothers and 
the Teacher’s Report Form (20) for teachers. The instrument was 
administered to mothers in a face-to-face interview; teachers 
responded by mail. The reporting period was the 6-month period 
preceding the interview. The internalizing problems scale is the 
sum of items in the withdrawn and anxious/depressed subscales, 
which include items such as “cries a lot,” “withdrawn, does not get 
involved with others,” and “worries.” Mothers’ scores ranged from 
0 to 36 (mean=6.70, SD=5.60), and teachers’ scores ranged from 0 
to 43 (mean=5.43, SD=5.39). The internal consistency reliabilities 
were 0.84 and 0.85, respectively. The externalizing problems scale 
is the sum of items from the aggressive and delinquent behavior 
subscales, which include items such as “argues a lot” and “is cruel 
or nasty to other people.” Mothers’ scores ranged from 0 to 55 
(mean=12.89, SD=9.14), and teachers’ scores ranged from 0 to 59 
(mean=5.41, SD=8.10). The internal consistency reliabilities were 
0.89 and 0.93. We combined mother and teacher scales by sum-
ming the ratings of the two informants.

We assessed maternal history of psychosis using the Diagnostic 
Interview Schedule for DSM-IV (21), which inquires about charac-
teristic symptoms of schizophrenia: hallucinations, delusions, dis-
organized speech, grossly disorganized or catatonic behavior, and 
negative symptoms (avolition, fl at affect, alogia). Our interview ruled 
out symptoms with plausible explanations and symptoms occur-
ring solely under the infl uence of alcohol or drugs. Women were 
classifi ed as having a psychosis syndrome if they had hallucinations 
plus at least two other symptoms as well as evidence of social, occu-
pational, or self-care dysfunction (6). Our goal was not to diagnose 
clinical schizophrenia but to identify women who endorsed impair-
ing psychotic-like experiences and beliefs, given compelling evi-
dence that psychosis syndromes in the general population are more 
prevalent than diagnosed cases of psychotic disorders (22).

Genetic risk was computed by selecting, in turn, one twin from 
each twin pair as the “target twin” and the second twin as the “co-
twin” (23, 24). Each twin pair thus was represented in the data 

set twice, fi rst with the elder twin as the target and the younger 
twin as the co-twin, and then with the younger twin as the tar-
get and the elder twin as the co-twin. A continuum of genetic risk 
was computed as a function of zygosity and the presence of psy-
chotic symptoms in the co-twin. Combining information on the 
co-twin’s defi nite psychotic symptoms with information on the 
pair’s zygosity, the target twin’s genetic risk was coded 3 (highest 
risk) if the monozygotic co-twin had reported at least one defi nite 
symptom (N=62, 2.9%). The target twin’s genetic risk was coded 2 
(high risk) if the dizygotic co-twin reported at least one defi nite 
symptom (N=63, 3.0%). The target twin’s genetic risk was coded 1 
(low risk) if the dizygotic co-twin did not report any defi nite psy-
chotic symptoms (N=910, 42.6%). Finally, the target twin’s genetic 
risk was coded 0 (lowest risk) if the monozygotic co-twin did not 
report any defi nite psychotic symptoms (N=1,099, 51.5%); this 
group constituted the comparison group.

Statistical Analysis

We tested the relationship between childhood trauma and 
psychotic symptoms in a series of regression models predicting 
children’s psychotic symptoms. The model is a bivariate model to 
which we subsequently added, in separate steps, gender, IQ, and 
socioeconomic status; internalizing and externalizing problems; 
and genetic vulnerabilities. Because each study family contains 
two children, all statistical analyses were corrected conservatively 
for the nonindependence of the twin observations by using tests 
based on the sandwich or Huber/White variance estimator (25) in 
Stata, version 9.0 (Stata Corp., College Station, Tex.). Application 
of this technique allows for the relaxation of the assumption of 
independence of observations by penalizing estimated standard 
errors and therefore accounting for the dependence in the data 
due to analyzing sets of twins.

Results

Of the 2,232 twins in the study, 2,143 participated in the 
age-12 assessment; of these, complete data were available 
for 2,127 twins. Table 1 presents the associations between 
childhood trauma across time and by presence or absence 
of psychotic symptoms at age 12. Three fi ndings stand out. 
First, all types of trauma were associated with a higher risk 
for psychotic symptoms at age 12, but the effect was espe-
cially strong and consistent across time for trauma charac-
terized by intention to harm. Second, self-reports of being 
bullied were more strongly associated with psychotic symp-
toms than were mother reports of bullying. The risk com-
puted from self-reports of being bullied was nearly twice 
that computed from maternal reports. Third, the asso-
ciations with psychotic symptoms were not consistent for 
accidents, which are characterized by unintentional harm. 
The associations were weaker compared with the two other 
types of trauma, and they were not consistent across time.

Psychotic symptoms at age 12 were signifi cantly asso-
ciated with socioeconomic deprivation, lower IQ, early 
symptoms of psychopathology (internalizing and exter-
nalizing problems), and genetic vulnerabilities (Table 2). 
Childhood trauma with intentional harm was also associ-
ated with these confounding variables, whereas accidents 
were associated with externalizing problems only (Table 3).

Table 4 presents the associations between lifetime child-
hood trauma and psychotic symptoms at age 12, control-
ling for confounding variables that could account for the 
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associations observed. Three fi ndings stand out. First, the 
associations between psychotic symptoms and lifetime 
trauma were not accounted for by children’s gender, socio-
economic deprivation, IQ, early symptoms of psychopa-
thology, or genetic vulnerabilities to developing psychotic 
symptoms. Second, the associations with accidents were 
weak and inconsistent across models controlling for con-
founders. Third, we found evidence for a dose-response 
relationship between a cumulative index of childhood 

trauma with intentional harm and children’s psychotic 
symptoms. A total of 589 children (28%) had been either 
maltreated by an adult or bullied by peers by age 12, and 
70 (3%) experienced both types of trauma. Compared 
with children who did not experience any trauma with 
intentional harm by age 12, those who experienced either 
 maltreatment or bullying were 3.27 times (95% CI=2.25–
4.76) as likely to report psychotic symptoms, and those 
who experienced both were 5.68 times (95% CI=3.18–10.14) 

TABLE 1. Associations Between Childhood Trauma and Psychotic Symptoms at Age 12 in a Twin Cohort (N=2,127)

Group

No Defi nite 
Psychotic Symptoms 

(N=2,002)

At Least One Defi nite 
Psychotic Symptom 

(N=125)

Type of Childhood Trauma N % N % Relative Risk 95% CI

Maltreatment by an adult
 Onset before age 7  51  2.55 12  9.60 3.48 1.93–6.26
 Onset between ages 7 and 12  50  2.50  8  6.40 2.44 1.10–5.39
 Lifetime 101  5.04 20 16.00 3.16 1.92–5.19
Bullying by peers
 Mothers’ reports
  Onset before age 7  96  4.88 13 10.74 2.19 1.25–3.83
  Onset between ages 7 and 12 334 16.96 39 32.23 2.19 1.50–3.20
  Lifetime 435 21.73 53 42.40 2.47 1.74–3.52
 Children’s self-reports
  Lifetime 194  9.70 44 35.48 4.36 3.05–6.23
Accidents
 Before age 7 220 11.20 18 14.88 1.36 0.82–2.24
 Between ages 7 and 12 366 18.64 29 23.97 1.35 0.87–2.08
 Lifetime 598 29.87 49 39.20 1.47 1.02–2.13

TABLE 2. Associations Between Confounding Variables and Psychotic Symptoms at Age 12 in a Twin Cohort (N=2,127)

Group

Confounding Variable

No Defi nite 
Psychotic Symptoms 

(N=2,002)

At Least One Defi nite 
Psychotic Symptom 

(N=125)
Relative 

Risk 95% CI

N % N %
Individual and socioeconomic factors
 Male 963 48.10 71 56.80 1.39 0.95–2.03
 Socioeconomic deprivationa 658 32.87 53 42.40 2.33 1.38–3.91

Mean SD Mean SD
 IQ 100.53 14.89 93.02 14.60 0.97 0.96–0.98
Psychopathologyb

 Internalizing problems  12.00  8.23 14.25  9.63 1.03 1.01–1.04
 Externalizing problems  18.08 13.58 22.76 15.64 1.02 1.01–1.03

N % N %
Genetic vulnerabilities 
 Mothers with psychosis syndrome 99  5.08 14 11.67 2.28 1.25–4.18
 Genetic composite riskc

  Low 858 42.86 49 39.20 1.35 0.90–2.02
  High  48  2.40 14 11.20 5.62  2.85–11.12
  Highest  44  2.20 18 14.40 7.23  3.66–14.31
a Constructed from a standardized composite of income, parents’ education, and social class.
b Internalizing and externalizing problems were assessed at age 5 using the Child Behavior Checklist (for mothers) and the Teacher’s Report 

Form (for teachers). Scores represent summed subscales from the two instruments, as described in the text.
c The target twin’s genetic risk was coded as “low” when the dizygotic co-twin did not report any defi nite psychotic symptoms; “high” when 

the dizygotic co-twin reported at least one defi nite symptom; and “highest” when the monozygotic co-twin reported at least one defi nite 
symptom. All groups were compared with the group that had the “lowest” genetic risk, that is, when the target twin’s monozygotic co-twin 
did not report any psychotic symptoms.
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TABLE 3. Associations Between Confounding Variables and Childhood Trauma in a Twin Cohort (N=2,127)

Lifetime Childhood Trauma

Maltreatment by an 
Adult

Bullying by Peers

Mothers’ Reports Children’s Self-Reports Accidents

Confounding Variable
Relative 

Risk 95% CI
Relative 

Risk 95% CI
Relative 

Risk 95% CI
Relative 

Risk 95% CI

Individual and socioeconomic 
factors

 Male 1.49 0.95–2.32 1.25 1.04–1.51 1.16 0.88–1.53 0.93 0.79–1.09
 Socioeconomic deprivation 3.81 2.11–6.88 1.83 1.45–2.31 2.10 1.49–2.97 1.06 0.87–1.30
 IQ 0.97 0.96–0.98 0.99 0.98–1.00 0.98 0.97–0.99 1.00 0.99–1.01
Children’s psychopathology
 Internalizing problems 1.04 1.03–1.06 1.02 1.02–1.03 1.02 1.00–1.03 1.01 0.99–1.01
 Externalizing problems 1.04 1.03–1.05 1.02 1.02–1.03 1.02 1.01–1.02 1.01 1.00–1.01
Genetic vulnerabilities 
 Mothers with psychosis 

syndrome
4.58 2.76–7.61 2.24 1.75–2.88 1.94 1.21–3.11 1.32 0.98–1.77

 Genetic composite riska

  Low 1.44 0.90–2.31 1.09 0.90–1.33 1.12 0.83–1.50 1.11 0.94–1.30
  High 2.97 1.34–6.57 1.57 1.07–2.29 2.69 1.63–4.44 1.50 1.07–2.09
  Highest 3.77 1.78–8.01 1.67 1.14–2.43 3.59 2.40–5.37 0.96 0.62–1.48
a The target twin’s genetic risk was coded as “low” when the dizygotic co-twin did not report any defi nite psychotic symptoms; “high” when 

the dizygotic co-twin reported at least one defi nite symptom; and “highest” when the monozygotic co-twin reported at least one defi nite 
symptom. All groups were compared with the group that had the “lowest” genetic risk, that is, when the target twin’s monozygotic co-twin 
did not report any psychotic symptoms.

TABLE 4. Risk for Psychotic Symptoms at Age 12 Among Children in a Twin Cohort Who Experienced Lifetime Trauma, 
Unadjusted and Adjusted for Confounding Variables

Had at 
Least One 
Psychotic 
Symptom

Association Between Trauma and Children’s Psychotic Symptoms

Adjusted for Confounding Variablesa

Unadjusted

Individual and 
Socioeconomic 

Factors
Children’s 

Psychopathology
Genetic 

Vulnerabilities

Type of Childhood 
Trauma N %

Relative 
Risk 95% CI

Adjusted 
Relative 

Risk 95% CI

Adjusted 
Relative 

Risk 95% CI

Adjusted 
Relative 

Risk 95% CI

Lifetime maltreatment 
by an adult

3.16 1.92–5.19 2.51 1.49–4.24 2.56 1.51–4.35 2.16 1.42–3.28

 No 105  5.23
 Yes  20 16.53
Lifetime bullying by 

peers 
 Mother’s report 2.47 1.74–3.52 2.09 1.44–3.03 2.20 1.52–3.17 2.12 1.49–3.02
  No  72  4.39
  Yes  53 10.86
 Children’s self-report 4.36 3.05–6.23 3.55 2.47–5.12 4.04 2.82–5.79 3.35 2.28–4.91
  No  80  4.24
  Yes  44 18.49
Lifetime accident 1.47 1.02–2.13 1.47 1.02–2.13 1.40 0.96–2.02 1.40 0.99–1.97
 No  76  5.14
 Yes  49  7.57
Cumulative childhood 

trauma with 
intentional harm 

 No trauma  48  3.27
 One type  63 10.71 3.27 2.25–4.76 2.86 1.95–4.19 3.08 2.11–4.52 2.60 1.70–3.78
 Two types  13 18.57 5.68  3.18–10.14 4.22 2.26–7.89 4.57 2.48–8.41 3.81 2.23–6.49
a Individual and socioeconomic factors included gender, socioeconomic deprivation, and IQ; psychopathology included internalizing and 

externalizing problems; and genetic vulnerabilities included maternal psychosis syndrome and genetic composite risk.
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higher risk of reporting psychotic symptoms (albeit before 
adjustment for confounding variables). Second, trauma 
was related to risk of psychotic symptoms in a dose-
response fashion using a cumulative index of trauma, 
which is consistent with fi ndings from another cohort of 
12-year-olds (11). The cumulative effect of abuse from 
adults and peers, rather than its timing, appears to confer 
the highest risk for developing psychotic symptoms.

There is growing evidence supporting the risks associ-
ated with being bullied during childhood (27). Prospective 
data on trauma from population-based cohorts and sam-
ples of vulnerable youths converge in showing an elevated 
risk for psychosis among bullied children (11, 28, 29). 
Our results show a consistent pattern across informants, 
indicating that results did not differ depending on who 
reported on children’s bullying experiences, although the 
effects were larger for self-reports. It is conceivable that 
the use of self-reports of bullying and symptoms of psy-
chosis may overestimate the risk for psychosis. First, the 
association may be infl ated by having the same informant 
reporting on both bullying experiences and psychotic 
symptoms. Second, traumatic experiences and perception 
of threats may be part of the symptomatology of psychotic 
disorders. When children are asked about their experience 
of bullying, their report may be biased by their symptoms 
of psychosis. Alternatively, mothers and teachers may 
underreport instances of bullying because they are not 
fully aware of the children’s experiences.

Research is needed to identify mechanisms that could 
explain psychotic symptoms among children who have 
experienced trauma. Neurodevelopmental changes asso-
ciated with the hypothalamic-pituitary-adrenal (HPA) axis 
could be one area of investigation (30). Alterations of the 
HPA axis are known to be associated with early experience 
of trauma (31, 32) as well as with psychotic illnesses (33). 
Childhood psychotic symptoms could be a result of neuro-
developmental changes in the HPA axis following repeated 
traumatic experiences. Cognitive distortion could also 
explain psychotic symptoms among people who experi-
ence trauma early in life (34). A childhood marked by a 
history of victimization could have an impact on threat 
perceptions and generate symptoms of psychosis—more 
specifi cally, symptoms of delusions and hallucinations.

Our study has limitations. First, we studied a cohort of 
twins, and our results may not be generalizable to single-
tons. However, previous studies have found no differences 
between twins and singletons in the prevalence rates of 
maltreatment and bullying (35, 36) or behavior problems 
(37–39). Second, we assessed a set of only seven psychotic 
symptoms. However, our questions are well established, 
have been validated, and have been used in other studies 
(6, 12, 40). Third, we remain uncertain about the timing of 
the psychotic symptoms, as they were not inquired about 
until age 12.

Early detection and targeted intervention for emerg-
ing psychotic symptoms have the potential to change the 

as likely to report psychotic symptoms (Figure 1). These 
elevated risks remained signifi cant after controlling for 
confounding variables. Analyses further indicated that 
children’s genetic vulnerability for developing psychotic 
symptoms was not moderated by the cumulative history 
of childhood trauma whether genetic risk was indexed by 
a maternal history of psychosis (z=–1.36, p=0.174) or the 
co-twin’s symptoms (z=–0.55, p=0.582).

Discussion

Youths who report psychotic symptoms in their teens 
are at increased risk for developing psychotic illness later 
in life (6). In our sample of 12-year-olds, we found that a 
history of childhood trauma increased the likelihood that 
children would report such symptoms. Maltreatment by 
an adult and bullying by peers were strongly associated 
with children’s reports of psychotic symptoms. These fi nd-
ings concur with previous research but go a step further 
by showing that this effect is 1) consistent across early 
and late childhood trauma; 2) similar for maltreatment by 
adults and bullying by peers, which both involve intention 
to harm; and 3) independent of the confounding effect of 
socioeconomic deprivation, low IQ, early psychopathol-
ogy, and genetic susceptibility to developing psychotic ill-
nesses. Children who experience abuse early in life show 
adjustment problems such as posttraumatic disorders, 
depression, and conduct problems (26). Our study, along 
with other reports, indicates that psychotic symptoms can 
be added to this list of harmful outcomes.

Our fi ndings show consistency across types of trauma 
and across timing of the events. First, children’s risks of 
reporting psychotic symptoms were similar across trauma 
characterized by intention to harm, whether these acts 
were perpetrated by adults or by peers. This fi nding sug-
gests that an element of threat, or a perception of threat, 
could trigger psychotic symptoms, rather than the form 
the abuse may take (e.g., physical, sexual, or relational). 
However, our fi ndings do not indicate that we can com-
pletely ignore the risk carried by forms of trauma that do 
not involve such intention. Children who experienced 
accidents at some point in their lives had a signifi cantly 

FIGURE 1. Risk of Psychotic Symptoms at Age 12 Associated 
With Cumulative Childhood Trauma
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Arch Gen Psychiatry 2009; 66:527–536

12. Horwood J, Salvi G, Thomas K, Duffy L, Gunnell D, Hollis C, Lewis 
G, Menezes P, Thompson A, Wolke D, Zammit S, Harrison G: IQ 
and non-clinical psychotic symptoms in 12-year-olds: results 
from the ALSPAC birth cohort. Br J Psychiatry 2008; 193:185–191

13. Dodge KA, Bates JE, Pettit GS: Mechanisms in the cycle of vio-
lence. Science 1990; 250:1678–1683

14. Lansford JE, Dodge KA, Pettit GS, Bates JE, Crozier J, Kaplow 
J: Long-term effects of early child physical maltreatment on 
psychological, behavioral, and academic problems in adoles-
cence: a 12-year prospective study. Arch Pediatr Adolesc Med 
2002; 156:824–830

15. Dodge KA, Pettit GS, Bates JE, Valente E: Social information-
processing patterns partially mediate the effect of early physi-
cal abuse on later conduct problems. J Abnorm Psychol 1995; 
104:632–643

16. Caspi A, Moffi tt TE, Thornton A, Freedman D, Amell JW, Harrington 
H, Smeijers J, Silva PA: The life history calendar: a research and 
clinical assessment method for collecting retrospective event-his-
tory data. Int J Methods Psychiatr Res 1996; 6:101–114

17. Wechsler D: Wechsler Preschool and Primary Scale of Intelli-
gence–Revised. San Antonio, Tex, Psychological Corporation, 1991

18. Sattler JM: Assessment of Children: WISC-III and WPPSI-R Sup-
plement. San Diego, JM Sattler, 1992

19. Achenbach TM: Manual for the Child Behavior Checklist/4-18 
and 1991 Profi le. Burlington, University of Vermont, Depart-
ment of Psychiatry, 1991

20. Achenbach MT: Manual for the Teacher’s Report Form and 
1991 Profi le. Burlington, University of Vermont, Department 
of Psychiatry, 1991

21. Robins LN: Diagnostic Interview Schedule for DSM-IV. St Louis, 
Washington University School of Medicine, 1995

22. Myin-Gerneys I, Krabbendam L, van Os J: Continuity of psy-
chotic symptoms in the community. Curr Opin Psychiatry 
2003; 16:443–449

23. Jaffee SR, Caspi A, Moffi tt TE, Taylor A: Physical maltreatment 
victim to antisocial child: evidence of an environmentally me-
diated process. J Abnorm Psychol 2004; 113:44–55

course of early psychopathology (41). Our study has impli-
cations for clinicians working with children who report 
symptoms of psychosis. Assessment of trauma should be 
part of clinical interviews to ensure that maltreatment 
or bullying is not ongoing. Furthermore, intervention 
strategies should consider the possibility that young 
children who show early symptoms of psychosis may be 
growing up in threatening environments. Further studies 
are needed to strengthen the hypothesis that early trauma 
leads to symptoms of psychopathology in childhood, and 
not the reverse. In addition, neurobiological research 
should follow the lead from epidemiological studies and 
investigate the pathophysiological mechanisms linking 
trauma to psychosis. This would help guide early preven-
tion efforts to reduce risk for psychotic symptoms among 
vulnerable children by, for instance, advising about the 
risks of early substance use (42). Much remains to be 
learned about the etiology of psychosis and the develop-
ment of preventive measures by broadening the scope of 
research to include the nonclinical phenotype (43).
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