
This is a n  Op e n  Acces s  doc u m e n t  dow nloa d e d  fro m  ORCA, Ca r diff U nive r si ty 's

ins ti t u tion al r e posi to ry: h t t p s://o rc a .c a r diff.ac.uk/id/e p rin t/11 4 5 4 4/

This  is t h e  a u t ho r’s ve r sion  of a  wo rk  t h a t  w as  s u b mi t t e d  to  / a c c e p t e d  for

p u blica tion.

Cit a tion  for  final p u blish e d  ve r sion:

Croft,  Jazz, H e ro n,  Jon,  Teufel, Ch ris top h  ORCID: h t t p s://o rcid.o rg/000 0-0 0 0 3-

3 9 1 5-9 7 1 6,  C a n no n,  M a ry, Wolke,  Die t er, Tho m p so n,  Andr ew, H o u t e p e n,  Lot t e

a n d  Za m mit,  S t a nley ORCID: h t t p s://o rcid.o r g/00 0 0-0 0 0 2-2 6 4 7-9 2 1 1  2 0 1 9.

Associa tion  of t r a u m a  typ e,  a g e  of expos u r e ,  a n d  fre q u e n cy in childhood  a n d

a dolesc e n c e  wi t h  p sycho tic  exp e rie nc e s  in e a r ly a d ul t hood.  JAMA Psychia t ry

7 6  (1) , p p.  7 9-8 6.  1 0.10 0 1/ja m a p sychia t ry.201 8.31 5 5  file  

P u blish e r s  p a g e:  h t t p://dx.doi.o rg/10.10 0 1/ja m a p sychia t ry.201 8.31 5 5

< h t t p://dx.doi.o rg/10.10 0 1/ja m a p sychia t ry.201 8.31 5 5 >

Ple a s e  no t e:  

Ch a n g e s  m a d e  a s  a  r e s ul t  of p u blishing  p roc e s s e s  s uc h  a s  copy-e di ting,

for m a t ting  a n d  p a g e  n u m b e r s  m ay no t  b e  r eflec t e d  in t his  ve r sion.  For  t h e

d efini tive  ve r sion  of t his  p u blica tion,  ple a s e  r ef e r  to  t h e  p u blish e d  sou rc e.  You

a r e  a dvise d  to  cons ul t  t h e  p u blish e r’s ve r sion  if you  wish  to  ci t e  t his  p a p er.

This ve r sion  is b ein g  m a d e  av ailable  in  a cco r d a n c e  wit h  p u blish e r  policie s.

S e e  

h t t p://o rc a .cf.ac.uk/policies.h t ml for  u s a g e  policies.  Copyrigh t  a n d  m o r al  r i gh t s

for  p u blica tions  m a d e  available  in ORCA a r e  r e t ain e d  by t h e  copyrig h t

hold e r s .



Association of Trauma Type, Age of Exposure, and Frequency

in Childhood and AdolescenceWith Psychotic Experiences

in Early Adulthood

Jazz Croft, MSc; Jon Heron, PhD; Christoph Teufel, PhD; Mary Cannon, PhD; Dieter Wolke, PhD;

Andrew Thompson, PhD; Lotte Houtepen, PhD; Stanley Zammit, PhD

IMPORTANCE Cross-sectional and longitudinal studies have consistently reported

associations between childhood trauma and psychotic experiences and disorders. However,

few studies have examined whether the age of exposure or specific trauma types are

differently associated with the risk of developing psychotic experiences.

OBJECTIVE To examine whether exposure to trauma, assessed at multiple age periods

between 0 and 17 years of age, is associated with an increased risk of psychotic experiences

by age 18 years and whether this association varies according to trauma type as well as age

and frequency of exposure.

DESIGN, SETTING, AND PARTICIPANTS This study used data from the Avon Longitudinal Study

of Parents and Children, a large population-based birth cohort in the United Kingdom that

recruited womenwho resided in the Avon Health Authority area and had an expected

delivery date between April 1, 1991, and December 31, 1992. Data on psychotic experiences

were included in the study, along with trauma variables derived from assessments completed

by the parents or self-reported by the participants. The variables represent exposure to any

trauma type between ages 0 and 17 years; any trauma type within a distinct age period: early

childhood (0-4.9 years), middle childhood (5-10.9 years), or adolescence (11-17 years); specific

trauma types between ages 0 and 17 years; and specific trauma types within early childhood,

middle childhood, or adolescence. Data were analyzed from January 9, 2017, to November

30, 2017.

MAIN OUTCOMES ANDMEASURES Suspected or definite psychotic experiences were assessed

using the psychosis-like symptoms semistructured interview at age 12 years and then at age

18 years.

RESULTS The sample of 4433 participants included 2504 (56.5%) females, with a mean (SD)

age of 17.8 (0.38) years. Exposure to any trauma up to age 17 years was associated with

increased odds of psychotic experiences at age 18 years (adjusted odds ratio, 2.91; 95% CI,

2.15-3.93). All trauma types from age 0 to 17 years were associated with an increased odds of

psychotic experiences. The population-attributable fraction for childhood and adolescent

trauma on psychotic experiences at age 18 years was 45% (95% CI, 25%-60%). Effect sizes

for most trauma types were greater for exposure that was more proximal to the outcome,

although CIs overlapped with those for more distal trauma. Evidence supported

dose-response associations for exposure to multiple trauma types and at multiple age

periods. In an analysis aimed at minimizing reverse causality, adolescent traumawas also

associated with past-year incident psychotic experiences at age 18 years.

CONCLUSIONS AND RELEVANCE These findings are consistent with the thesis that trauma

could have a causal association with psychotic experiences; if so, identification of modifiable

mediators is required to inform prevention strategies.

JAMA Psychiatry. 2019;76(1):79-86. doi:10.1001/jamapsychiatry.2018.3155

Published online November 21, 2018. Last corrected onMay 29, 2019.

Supplemental content

Author Affiliations:Author

affiliations are listed at the end of this

article.

Corresponding Author: Jazz Croft,

MSc, Centre for Academic Mental

Health, Population Health Sciences,

Bristol Medical School, Oakfield

House, Oakfield Grove, Bristol BS8

2BN, United Kingdom (jc16337

@bristol.ac.uk).

Research

JAMAPsychiatry | Original Investigation

(Reprinted) 79

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Cardiff University User  on 08/16/2019



M
eta-analysesshowthatexposure tochildhoodtrauma

isassociatedwitha2- to3-fold increase in riskofpsy-

chotic outcomes.1-4 Increasing severity or chronic-

ity of trauma plus the presence of multiple different types of

traumaexposure (eg,physicalandemotionalabuse),which fre-

quently co-occur,5 further elevates this risk.6-10

However, substantial heterogeneity in effect sizes has

been observed across studies.11-13 Methodological issues,

such as small sample sizes, cross-sectional data, variation in

how trauma and psychotic experiences were assessed, and

extent of adjustment for confounding, could explain this

heterogeneity. As a result, it is not determined whether the

association between trauma and psychosis is causal; if it is,

the size of this association remains uncertain.

Few studies have examined whether different types of

trauma affect the risk of psychotic experiences in different

ways. Trauma that involves neglect or interpersonal violence

appears to be associated with a greater risk of psychotic

experiences compared with exposure to unintentional

injury, parental loss, or economic adversity.14-16 However,

whether a specific type of interpersonal trauma is more

strongly associated with psychosis risk than other types is

unclear. In studies that have examined a range of trauma

types using multivariable models, sexual abuse has usually

been reported to be more strongly associated with psychosis

risk than other interpersonal trauma exposures,6,9,15,17

although CIs often overlap with those for other types of

trauma exposure.18

A limited number of studies have examined whether a

sensitive or critical period of risk exists during which expo-

sure to trauma is particularly likely to be associated with

psychosis. One study reported a stronger association of ear-

lier trauma (before age 7 years) with psychosis but with over-

lapping CIs for trauma after this age14; another study found

no evidence of difference for exposure before and after age

13 years,16 and yet another19 study examined adverse expo-

sures that were differently defined at separate age periods

and were thus not directly comparable. Further investiga-

tion is, therefore, required to establish whether there are

sensitive periods of risk for exposure to maltreatment.

The present study investigated the role of trauma type,

developmental age, exposure frequency, and confounding

variables in the association between trauma and psychotic

experiences. Using data from a well-characterized UK birth

cohort, the Avon Longitudinal Study of Parents and Children

(ALSPAC), we examined (1) whether a comprehensive

measure of trauma exposure, using both child- and parent-

reported data during childhood and adolescence, was

associated with psychotic experiences at age 18 years

and if this exposure was attenuated after adjusting for a

comprehensive range of potential confounders or explained

by reverse causation, (2) whether evidence existed to sup-

port a dose-response association with exposure to multiple

types of trauma, (3) whether specific types of trauma were

more strongly associated with risk of psychotic experiences

than other types, and (4) whether sensitive or critical peri-

ods of exposure to trauma existed between 0 and 17 years of

age.

Methods

Sample

We used data from ALSPAC, a prospective cohort study; the

fully searchabledatadictionaryofALSPAC isavailableathttp://

www.bristol.ac.uk/alspac/researchers/our-data/.The initial co-

hort consisted of 14062 children born towomenwho resided

in the former Avon Health Authority area and had an ex-

pected delivery date between April 1, 1991, and December 31,

1992.Thetotal sample, including laterenrollmentphases, com-

prised 14 775 live births.20 Ethical approval for the ALSPAC

study was obtained from the ALSPAC Law and Ethics Com-

mittee and from local research ethics committees. Partici-

pants provided written consent to the collection and use of

these data to address research questions approved by

ALSPAC. This current study uses fully anonymized ALSPAC

data and no clinical or administrative records. Data were

analyzed from January 9, 2017, to November 30, 2017.

Measures

Psychotic Experiences

Psychotic experiences were assessed using the psychosis-

likesymptomssemistructured interview(PLIKSi)atage12years

and then at age 18 years.21,22 The assessment at age 12 years

ratedpsychotic experiencespresent in theprevious6months.

Theassessment at age 18years ratedpsychotic experiencesoc-

curring since age 12 years (outcome used for primary analy-

ses) and psychotic experiences that were incident in the pre-

vious 12 months (outcome used for sensitivity analysis

addressing potential reverse causation, whereby the associa-

tions between trauma and psychotic experiences might arise

fromchildhoodpsychoticexperiences that leadto trauma).The

PLIKSi interviewswerecarriedoutbytrainedpsychologistsand

rated following the Schedules for Clinical Assessment inNeu-

ropsychiatry guidelines.

The PLIKSi questions assessed the presence of 12 psy-

chotic experiences, including hallucinations, delusions, and

experiences of thought interference. Psychotic experiences

were coded as present if 1 or more experiences were rated as

suspected or definitely present (eMethods in the Supple-

ment).

Key Points

Question Is exposure to trauma during childhood and

adolescence associated with an increase in the risk of developing

psychotic experiences?

Findings In this cohort study of 4433 children and adolescents, all

types of trauma, at any time from early childhood through

adolescence, are associated with subsequent psychotic

experiences after adjusting for plausible confounders. Effect sizes

were larger for repeated exposure, exposure to multiple types of

trauma, and for more proximal exposure to trauma.

Meaning These findings are consistent with the thesis that

trauma could have a causal association with psychotic

experiences; if so, identification of modifiable mediators is

required to inform prevention strategies.
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Trauma

Trauma variables were derived from the responses to 121

questions about traumatic events in the assessments com-

pleted by the parents or self-reported by the participants. Of

these 49 assessments, the data from 48 assessments of par-

ticipants aged 0 to 17 years were reviewed contemporane-

ously. However, because no self-reported assessment of

sexual abuse existed during adolescence and self-reports on

emotional neglect and physical abuse at this age were lim-

ited, we supplemented the data with information from a

questionnaire completed at age 22 years, in which partici-

pants were asked about these experiences and the age

period during which these had occurred (these data were

omitted during sensitivity analyses). The questions used to

inform each trauma type (physical abuse, sexual abuse,

emotional abuse, emotional neglect, domestic violence, or

bullying) and responses regarding the severity and fre-

quency of trauma exposure were carefully selected to ensure

that a coding of exposed reflected the occurrence that would

likely be highly upsetting to anyone who experienced it.

Thevariablesderived represent (1) exposure toany trauma

type between ages 0 and 17 years; (2) exposure to any trauma

typewithinadistinct ageperiod: early childhood (0-4.9years),

middle childhood (5-10.9 years), or adolescence (11-17 years);

(3) exposure to specific trauma types between ages 0 and 17

years; and (4) exposure to specific trauma types within a dis-

tinct age period: early childhood, middle childhood, or ado-

lescence. All trauma variables were coded as binary mea-

sures.Variables that reflected thenumberof trauma types that

participantswere exposed to during the different age periods

were also derived, each ranging from 0 to 6 (eMethods in the

Supplement).

Confounding Variables

On thebasis of the literature in this field,weexamineda range

of variables as potential confounders, including parental in-

formation (psychiatric history, genetic risk for schizophrenia,

drug use, criminal history, income, smoking during preg-

nancy,marital status, and living conditions [all ofwhichwere

assessed around the participant birth]) and participant infor-

mation (sex, ethnicity, genetic risk for differentmental health

disorders, temperament at 6months, developmental delay at

18months, and intelligence quotient at 8 years [although this

factor couldalsobeapotentialmediatorofearly trauma]).Only

confounders that changed unadjusted estimates by 5% or

greater were included in the final model (eMethods in the

Supplement).

Statistical Analysis

Dataanalysiswascarriedout inStata,version14(StataCorpLLC).

Logistic regressionwas used to calculate odds ratios (ORs) and

95%CIs, andWald test2-sidedPvalueswereused forpsychotic

experiences associatedwithexposure to traumabefore andaf-

teradjustingforconfounding.Weexaminedtheindependentas-

sociationof specific traumatypesbyaddingall traumatypes to

theconfounder-adjustedmodelandthedose-responseassocia-

tionsbycomparingcategoricalvariablesmodeledasdummyvari-

ableswith categorical variablesmodeled as linear terms.

We conducted a series of sensitivity analyses to examine

the robustness of our findings. To minimize reverse causa-

tion, we examined the association between (1) preadolescent

trauma(0-10.9years)andpsychoticexperiencesbyage18years

in a subgroup of individuals who did not report psychotic ex-

periences at age 12 years and (2) adolescent trauma and past-

year incidenceof psychotic experiences at age 18years. To ad-

dress possible lack of measurement invariance across rater

types,weconducted separate analysesofparent-reportedand

child-reported trauma. To examine the association between

traumaandmore severepsychotic experiences,weusedanar-

rower outcome of definite psychotic experience and sus-

pected or no psychotic experience at age 18 years. To further

examine proximal and distal trauma exposure, we compared

the association between trauma in early childhood and psy-

chotic experiences at age 12yearswith trauma inmiddle child-

hoodandpsychotic experiences at age 12years. Finally, to rule

out potential recall bias in the measures of trauma that in-

cludeddata fromthequestionnaire completedat age22years,

we repeated the sensitivity analyses after omitting thosedata.

Study Sample

The complete sample with data on exposure, outcomes, and

confounders was 3758 (eFigure in the Supplement). We con-

ducted multiple imputation for the sample that had com-

pleted the PLIKSi at age 18 years (n = 4433) by creating 50 im-

puted data sets (eMethods in the Supplement). Our primary

results are presented using the sample with imputed con-

founderandexposuredata (n = 4433).Resultsofanalysesusing

nonimputed data were similar to those using imputed data

(eTables 3, 6, 10, and 12 in the Supplement).

Results

Study Sample

As summarized in Table 1, those included in the complete-

case analytic sample (n = 3758) compared with those

excluded (n = 10 196) were more likely to be female (2111

[56.2%] vs 4636 [45.5%]; OR, 1.54; 95% CI, 1.43-1.67), more

likely to come from a higher socioeconomic position (low

income: 492 [13.1%] vs 1497 [of 6168 (24.3%)]; OR, 0.38;

95% CI, 0.33-0.43), and less likely to report parental history

of drug use or mental health problems (329 [8.8%] vs 978 [of

9669 (10.1%)]; OR, 0.85; 95% CI, 0.75-0.97]). Trauma in early

childhood was associated with noncompletion of the PLIKSi

at 18 years of age.

The imputed sample of 4433 participants included 2504

(56.5%) females and 1929 (43.5%)males,with amean (SD) age

of 17.8 (0.38)years.Of this sample,410participants (9.3%)were

rated as having had suspected or definite psychotic experi-

ences at the age-18-year assessment. The frequency of expo-

sure tospecific traumatypeswithineachageperiodwashigher

in the imputed comparedwith the complete-casedata; 64.5%

of the imputed sample reported exposure to trauma between

0 and 17 years of age (eTable 1 in the Supplement). Correla-

tionsbetweentraumatypesateachageperiodrangedfrom0.01

to 0.72 (eTable 2 in the Supplement). Of the candidate con-
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founding variables examined, sex, parental drug use, living

condition, income, and maternal educational status were in-

cluded in the final adjustedmodel. Individuals exposed todif-

ferent types of trauma were, in general, more likely to report

more adverse family characteristics, although sex showeddif-

ferential patterns of association with different trauma types

(Table 2).

Trauma Exposure and Psychotic Experiences

In those with psychotic experiences at age 18 years, 83.8%

reported exposure to trauma compared with 62.6% without

psychotic experiences (imputed data). Exposure to any

trauma experienced up to age 17 years was associated with

increased odds of psychotic experiences at age 18 years

(OR, 3.13; 95% CI, 2.32-4.22; P < .001) (Table 3). Adjusting for

confounders attenuated the OR by approximately 10% (ad-

justed OR, 2.91; 95% CI, 2.15-3.93; P < .001). The population-

attributable fraction for any trauma experienced up to age 17

years on psychotic experiences at age 18 years was 45%

(95% CI, 25%-60%).

Dose-Response Relationship

We observed an increase in effect size with exposure to a

greater number of trauma types between age 0 and 17 years

(linear trend: adjusted OR, 1.70; 95% CI, 1.54-1.87; P < .001)

(eTable 4 in the Supplement). Reporting 3 or more types of

trauma exposure between age 0 and 17 years was associated

with a 4.7-fold increase in odds of psychotic experiences

(95% CI, 3.40-6.59; P < .001). In addition, evidence shows

that exposure to trauma in all 3 age periods was associated

with higher risk of developing psychotic experiences than

exposure within only 1 or 2 age periods (linear trend:

adjusted OR, 1.51; 95% CI, 1.36-1.68) (eTables 5 and 6 in the

Supplement).

Table 1. Sample Characteristics of ParticipantsWho Completed the Psychotic Experiences Assessment

Variable

Analytic Sample Availability, No./Total No. (%)

OR (95% CI) P ValueIncludeda (n = 3758) Excludedb (n = 10 196)

Female sex 2111 (56.2) 4636 (45.5) 1.54 (1.43-1.67) <.001

Parental drug use 329 (8.8) 978/9669 (10.1) 0.85 (0.75-0.97) .02

Living condition: ≥1 per room 123 (3.3) 755/9028 (8.4) 0.37 (0.31-0.45) <.001

Lowest income 492 (13.1) 1497/6168 (24.3) 0.38 (0.33-0.43) <.001

Maternal educational status: <O levelsc 639 (17.0) 3084/8640 (35.7) 0.29 (0.26-0.32) <.001

Parental psychiatric history 617 (16.4) 1781/9365 (19.0) 0.84 (0.76-0.93) .001

Abbreviation: OR, odds ratio.

a Participants included in the analytic sample were those who had completed

the assessment of psychotic experiences at age 18 years.

bThe denominators vary for eachmeasure as the number for the participants

not included in the analytic sample did not includemissing data.

c The O levels are the standard examinations taken by students in the United

Kingdom at approximately age 16 years. To have no O levels is a marker of low

educational achievement.

Table 2. Summary Statistics of Confounders and Reported Trauma Exposure Between Age 0 and 17 Years

Trauma Type

Confounding Variable, No. (%)

Female Sex
Parental
Drug Use

Living in Crowded
Condition Low Income

Maternal Educational
Status (<O Levels)a

Physical abuse

Yes 470 (56.3) 86 (10.4) 43 (5.4) 120 (15.9) 158 (19.6)

No 2027 (56.5) 307 (8.6) 118 (3.4) 421 (13.3) 647 (18.6)

Emotional abuse

Yes 513 (59.2) 109 (12.7) 49 (5.9) 143 (18.0) 163 (19.2)

No 1979 (55.7) 284 (8.1) 110 (3.2) 398 (12.8) 640 (18.6)

Bullying

Yes 597 (49.0) 102 (8.4) 53 (4.5) 151 (13.8) 242 (20.3)

No 1859 (59.2) 279 (9.0) 102 (3.4) 386 (13.7) 534 (17.5)

Sexual abuse

Yes 303 (87.1) 33 (9.5) 16 (4.8) 58 (18.3) 166 (48.5)

No 2159 (53.8) 355 (8.9) 136 (3.5) 483 (13.4) 1850 (47.4)

Domestic
violence

Yes 465 (42.7) 123 (15.3) 63 (8.2) 167 (22.9) 167 (21.4)

No 2011 (56.2) 264 (7.4) 93 (2.7) 374 (11.7) 626 (17.9)

Emotional
neglect

Yes 151 (50.0) 28 (9.3) 12 (4.2) 45 (16.5) 57 (19.4)

No 2291 (57.0) 848 (8.7) 141 (3.6) 483 (13.4) 716 (18.3)

a The O levels are the standard

examinations taken by students in

the United Kingdom at

approximately age 16 years. To have

no O levels is a marker of low

educational achievement.
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Specific Types of Trauma and Psychotic Experiences

Strong evidence supports the association of all trauma types

exposedbetween0and17yearsof agewith the increasedodds

ofpsychotic experiences (adjustedORs, 1.69-2.50; allP < .001)

(Table 3). The CIs for associations between specific trauma

types andpsychotic experiences all overlapped substantially.

In themultivariablemodeladjustingforall traumatypes, strong

evidence of associationwith psychotic experiences persisted

forphysical abuse (adjustedOR,2.24;95%CI, 1.75-2.87), sexual

abuse (adjusted OR, 2.04; 95% CI, 1.42-2.91), bullying (ad-

justed OR, 1.80; 95% CI, 1.43-2.26), and emotional neglect

(adjusted OR, 2.33; 95% CI, 1.70-3.21). The associations for

exposure to domestic violence (adjusted OR, 1.48; 95% CI,

1.13-1.94) and emotional abuse (adjusted OR, 1.25; 95% CI,

0.94-1.65) were substantially attenuated.

Sensitive or Critical Age Periods of Risk

Exposure to trauma during any of the age periodswas associ-

ated with increased odds of psychotic experiences (Table 4).

Adjusting for confoundinghad a slightly stronger attenuating

effect on the estimate for traumaexposure during early child-

hood (approximately 20% attenuation) than the estimate for

trauma exposure during adolescence (approximately 10% at-

tenuation). Effect sizes were greater for exposure to trauma

thatwasmoreproximal to theoutcome, although theCIsover-

lapped with more distal exposure.

Sensitivity Analyses

Results of the association between exposure to both preado-

lescent and adolescent trauma and subsequent psychotic ex-

periences were substantively the same when excluding par-

ticipants who reported psychotic experiences at age 12 years

(eTable 7 in the Supplement) or when only psychotic experi-

ences at an age-18-year incidentwithin the past yearwere ex-

amined (eTable 8 in the Supplement). Estimations of effect

sizes were similar when using a narrower definition of psy-

chotic experiences at age 18 years (eTable 9 in the Supple-

ment) and when comparing effect sizes in middle childhood

and adolescence between trauma reported by parents and

trauma self-reported by children (eTable 10 in the Supple-

ment). Consistent with the results for proximity of trauma in

our primary analyses, exposure to trauma in middle child-

hood was more strongly associated with psychotic experi-

encesat age 12years (adjustedOR, 1.80;95%CI, 1.45-2.16) than

exposure to trauma in early childhood (adjusted OR, 1.33;

95%CI, 1.08-1.65), although theCIs overlapped. Finally,when

we excluded trauma data collected at age 22 years, the effect

sizes were smaller, although the strength of evidence re-

mained similar formost traumavariables (eg, adjustedOR for

any traumaat age0-17years, 2.62; 95%CI, 2.02-3.41;P < .001)

(eTable 11 in the Supplement).

Discussion

Using data from ALSPAC, a large population-based birth co-

hort, we found that exposure to traumatic experiences dur-

ing childhood and adolescence was associated with the de-

velopment of psychotic experiences by early adulthood. This

result was not explained by a more comprehensive range of

confounders thanwere adjusted for in anyprevious study, in-

cluding genetic risk for psychiatric disorders, family charac-

teristics, socioeconomic adversity, andmarkers of childhood

development.Associations foradolescent traumawerealsonot

explained by reverse causation, providing perhaps the stron-

gest observational evidence todate for the thesis that a causal

association exists between trauma and psychotic experi-

ences. That confounding is not an adequate explanation for

this association is consistent with findings from other

studies.9,14,23,24

Exposure to any type of trauma was associated with

psychotic experiences,with little evidence that specific types

of trauma are associated with an increase in the risk of

psychotic experiences more than other types. The risk of

Table 3. Association Between Exposure to Trauma and Subsequent Psychotic Experiences, by Trauma Type and Exposure Frequencya

Trauma Type % Exposed

Unadjusted Adjustedb Adjustedb,c

OR (95% CI) P Value OR (95% CI) P Value OR (95% CI) P Value

Any trauma 64.5 3.13 (2.32-4.22) <.001 2.91 (2.15-3.93) <.001 NA NA

Physical abuse 23.1 2.36 (1.85-3.02) <.001 1.69 (1.27-2.23) <.001 2.24 (1.75-2.87) <.001

Emotional abuse 23.7 1.94 (1.53-2.46) <.001 1.81 (1.42-2.31) <.001 1.25 (0.94-1.65) .13

Bullying 32.9 2.07 (1.66-2.57) <.001 2.05 (1.65-2.57) <.001 1.80 (1.43-2.26) <.001

Sexual abuse 11.0 2.75 (2.00-3.79) <.001 2.50 (1.79-3.51) <.001 2.04 (1.42-2.91) <.001

Domestic violence 21.9 2.02 (1.59-2.56) <.001 1.79 (1.40-2.29) <.001 1.48 (1.13-1.94) .004

Emotional neglect 7.8 2.41 (1.75-3.30) <.001 1.89 (1.35-2.65) <.001 2.33 (1.70-3.21) <.001

No. of trauma types

1 26.7 1.94 (1.33-2.81) .001 1.89 (1.30-2.74) .001 NA NA

2 16.4 2.67 (1.81-3.91) <.001 2.54 (1.72-3.75) <.001 NA NA

≥3 21.3 5.19 (3.76-7.16) <.001 4.74 (3.40-6.59) <.001 NA NA

NA Linear trend 1.70 (1.54-1.87) <.001 1.65 (1.48-1.82) <.001 NA NA

Abbreviations: NA, not applicable; OR, odds ratio.

a Imputed data set: n = 4433.

bAdjusted for confounders: sex, low income, parental drug use, maternal

educational status, and crowded living condition.

c Adjusted for other trauma exposures.
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psychotic experiences was stronger after exposure to mul-

tiple types of trauma or repeated episodes of trauma at mul-

tiple ageperiods,which is consistentwith adose-response re-

lationship and findings from other studies.25

Adolescence was the age period during which exposure

to trauma was most strongly associated with risk of psy-

chotic experiences. Possible explanations for this pattern

of associations include the following: (1) temporal proximity

to the outcome affects risk more than age of exposure, and

natural resolution of trauma-related psychopathologic

status occurs over time, which is consistent with findings

from 2 other studies15,23; (2) adolescence represents a

particularly sensitive period of risk for the association

of interpersonal trauma with psychosis, support for which

comes from animal and human studies showing an increase

in hypothalamic–pituitary–adrenal activation and anxiety

after exposure to stress among adolescents compared with

other age groups26-29; (3) weaker associations with earlier

trauma measures may indicate greater measurement error

in our study, perhaps because these measures were obtained

from parental reports only, although this explanation

seems unlikely given the results from our sensitivity analy-

ses addressing informant-related measurement variance

(eResults in the Supplement). Our findings are consistent

with another study19 but not all studies14,16,19 that have

examined differential associations of age of trauma exposure

with psychotic experiences.

PossibleMechanisms

Our results are consistent with the thesis that trauma has

a causal association with the origin of psychotic experiences

and indicate that the mechanism underlying this association

is not dependent on the type of trauma but on the severity,

chronicity, and perhaps recency of exposure. Biological

models of stress show a clear overlap with the dysregulation

of dopaminergic and glutamatergic systems,30 which are

the most widely supported etiological models of psychosis.31

Cognitive and perceptual biases that can arise after exposure

to trauma,32 that are observed more frequently in people

with psychosis,33,34 and that have been associated with

dopaminergic and glutamatergic dysfunction35 are strong

candidates as mediators of the trauma–psychotic experience

relationship; although requiring further evidence,36 these

mediators might be potential targets for interventions.

Table 4. Associations Between Exposure to Trauma and Psychotic Experiences at Age 18 Years, by Age Period and Trauma Typea

Variable % Exposed

Unadjusted Adjustedb Adjustedb,c

OR (95% CI) P Value OR (95% CI) P Value OR (95% CI) P Value

Trauma Type (Age Period)

Any trauma (0-4.9 y) 22.5 1.88 (1.49-2.38) <.001 1.70 (1.33-2.17) <.001 NA NA

Any trauma (5-10.9 y) 43.6 2.27 (1.81-2.84) <.001 2.16 (1.71-2.71) <.001 NA NA

Any trauma (11-17 y) 40.1 2.92 (2.29-3.71) <.001 2.72 (2.13-3.47) <.001 NA NA

Trauma Type (0-4.9 y)

Physical abuse 4.7 1.32 (0.83-2.09) .24 1.30 (0.82-2.08) .26 .93 (0.56-1.55) .78

Emotional abuse 11.2 1.64 (1.21-2.23) .002 1.52 (1.11-2.07) .009 1.31 (0.83-1.86) .13

Bullying 1.7 1.81 (0.90-3.66) .10 1.71 (0.84-3.48) .14 1.68 (0.82-3.43) .16

Sexual abuse 0.2 3.52 (0.69-17.85) .13 2.42 (0.46-12.84) .30 2.47 (0.46-13.26) .29

Domestic violence 13.2 2.08 (1.60-2.71) <.001 1.83 (1.39-2.40) <.001 1.71 (1.27-2.29) <.001

Emotional neglect 3.5 NA NA NA NA NA NA

Trauma Type (5-10.9 y)

Physical abuse 10.3 2.07 (1.52-2.84) <.001 1.98 (1.45-2.72) <.001 1.58 (1.10-2.26) .01

Emotional abuse 12.9 1.86 (1.41-2.45) <.001 1.77 (1.34-2.35) <.001 1.37 (0.98-1.91) .06

Bullying 21.6 1.89 (1.46-2.37) <.001 1.91 (1.48-2.44) <.001 1.74 (1.34-2.25) <.001

Sexual abuse 2.8 1.87 (1.07-3.28) .03 1.50 (0.84-2.67) .17 1.18 (0.64-2.17) .59

Domestic violence 13.1 1.99 (1.46-2.72) <.001 1.75 (1.26-2.43) .001 1.47 (1.04-2.08) .03

Emotional neglect 3.5 2.45 (1.58-3.18) <.001 2.32 (1.49-3.63) <.001 1.95 (1.23-3.09) .004

Trauma Type (11-17 y)

Physical abuse 15.6 2.63 (2.02-3.42) <.001 2.43 (1.86-3.18) <.001 1.83 (1.36-2.47) <.001

Emotional abuse 7.3 2.42 (1.75-3.35) <.001 2.23 (1.60-3.10) <.001 1.40 (0.95-2.06) .09

Bullying 14.4 2.17 (1.69-2.78) <.001 2.10 (1.64-2.70) <.001 1.87 (1.45-2.42) <.001

Sexual abuse 9.4 3.21 (2.31-4.46) <.001 3.00 (2.12-4.21) <.001 2.34 (1.62-3.37) <.001

Domestic violence 5.0 1.99 (1.22-3.23) .006 1.70 (1.03-2.81) .04 1.37 (0.80-2.33) .25

Emotional neglect 3.5 2.33 (1.56-3.74) <.001 2.29 (1.52-3.44) <.001 1.96 (1.28-3.00) .002

Abbreviations: NA, not applicable; OR, odds ratio.

a Imputed data set: n = 4433.

bAdjusted for confounders: sex, low income, parental drug use, maternal

educational status, and crowded living condition.

c Adjusted for other trauma exposures.
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Implications of Findings

This study indicates that, assuming the association is accu-

rate and causal, a substantial proportion (25%-60%, consis-

tent with previous estimates4) of participants would not

have developed psychotic experiences if they had not been

exposed to traumatic experiences during childhood.

Psychotic experiences are associatedwith thepresenceof

and increased risk of developing awide rangeof adversemen-

talhealthoutcomesapart frompsychoticdisorders37,38andoc-

curoutsideof thecontextofmental illness.Although theymay

be a nonspecific marker of the severity of general psycho-

pathologic status,39psychotic experiences are associatedwith

substantial levels of distress and impairment at a population-

health level.22 Novel interventions that aim to address how

trauma affects themechanisms underlying the development

of psychotic experiences could improve mental health out-

comes in population-based and clinical contexts.

Strengths and Limitations

This study has several strengths, including its use of a large,

population-based birth cohort with multiple measures of

trauma collected contemporaneously to minimize measure-

ment error and recall bias; a wealth of relevant data to allow

rigorous testingof confounders; andrepeatedmeasuresofpsy-

chotic experiences to minimize reverse causation. Further-

more,weused semistructured interviews (with PLIKSi) to as-

sesspsychotic experiences,hence increasing thevalidityof the

outcome and allowing greater confidence in inferring infor-

mation about the origin of such phenomena.

However, the studyalsohas anumberof limitations. First,

as withmost cohort studies, the study encountered substan-

tial attrition over time, which may have led to selection bias

when using complete-case data. We therefore used multiple

imputation, with data from a range of relevant variables as-

sociatedwith traumaexposure andwithmissingness, tomake

the missing-at-random assumption more plausible and thus

minimize potential attrition bias.

Second,most of our exposure datawere collectedprior to

age 18 years, but we lacked data on sexual abuse in adoles-

cenceand lackedself-reportedmeasuresofphysical abuseand

emotionalneglectduring thisdevelopmental period.Thus,we

obtained this information from an assessment at age 22 years

and hencemay have been subject to recall bias. Our sensitiv-

ity analyses omitted data from this questionnaire, which led

to smaller effect sizes in the association between exposure to

traumaandpsychoticexperiences.Thesmallereffect sizecould

support either the presence of recall bias, leading to an over-

estimation in themain reported analyses, or greatermeasure-

ment error, resulting from the loss of any self-reported infor-

mation on some trauma types during adolescence.

Conclusions

These findings of consistent associations between different

trauma types and psychotic experiences that are not ex-

plained by a broad range of confounders or of dose-response

relationshipsandwithstrongestassociationsobservedformore

proximal traumas support the thesis that traumatic experi-

ences could have a causal association with psychotic experi-

ences. These results do not suggest that early childhood is a

sensitive age period during which exposure to trauma is par-

ticularly likely to be associated with risk of developing psy-

chotic experiences. Longitudinal studies that examinepoten-

tiallymodifiablemediators in the relationshipbetween trauma

and psychotic experiences are required to inform prevention

strategiesandto improveoutcomes fora rangeofmentalhealth

disorders.
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