
BackgroundBackground Surveys have found thatSurveyshave found that

otherwisewellindividualsreportdelusionalotherwisewellindividualsreportdelusional

experiences.Previous studies have shownexperiences.Previous studies have shown

an association betweenpsychotican association betweenpsychotic

symptoms and exposure to trauma.symptoms and exposure to trauma.

AimsAims To explore the associationTo explore the association

betweentrauma and delusionalbetweentrauma and delusional

experiences in a community sample.experiences in a community sample.

MethodMethod Respondents (Respondents (nn¼10 641)were10 641)were

assessed fordelusional experiences,assessed fordelusional experiences,

exposure tovarious types oftraumaticexposure tovarious types oftraumatic

experiences and the presence of post-experiences and the presence of post-

traumatic stress disorder (PTSD).Thetraumatic stress disorder (PTSD).The

endorsementof delusional itemswasendorsementof delusional itemswas

examined inpeople exposed totraumaticexamined inpeople exposed to traumatic

eventswho did ordidnothave PTSD.eventswho did ordidnothave PTSD.

ResultsResults Exposure to any traumaticExposure to any traumatic

event butwithoutthe developmentofevent butwithoutthe developmentof

PTSDwas associatedwith increasedPTSDwas associatedwith increased

endorsementof delusional experiencesendorsementof delusional experiences

(relative risk 2.68,95% CI 2.18^3.30) and(relative risk 2.68,95% CI 2.18^3.30) and

therewas a significantdose^responsetherewas a significantdose^response

relationship betweenthenumberoftypesrelationship betweenthe numberoftypes

oftraumatic events and endorsementofof traumatic events and endorsementof

such experiences (such experiences (ww22¼26.74, d.f.26.74, d.f.¼2,2,

PP550.001).Adiagnosis of PTSD further0.001).Adiagnosis of PTSD further

increased endorsementof delusionalincreased endorsementof delusional

experiences (RRexperiences (RR¼9.24,95% CI 6.95^9.24,95% CI 6.95^

12.27).Theassociationbetween PTSDand12.27).Theassociationbetween PTSDand

delusional experiences remaineddelusional experiences remained

significant after adjusting for factorssignificant after adjusting for factors

associatedwith psychotic symptoms.associatedwith psychotic symptoms.

ConclusionsConclusions Further investigation intoFurther investigation into

the pathwaysbetweentrauma, delusionsthe pathwaysbetweentrauma, delusions

andpsychosismayprovide insights intoandpsychosismayprovide insights into

shared aetiologicalmechanismsshared aetiologicalmechanisms

underpinning these conditions.underpinning these conditions.
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Community-based surveys have found thatCommunity-based surveys have found that

otherwise well individuals endorse items re-otherwise well individuals endorse items re-

lated to psychotic symptoms (Eatonlated to psychotic symptoms (Eaton et alet al,,

1991; van Os1991; van Os et alet al, 2000). An Australian, 2000). An Australian

study identified an increased likelihood ofstudy identified an increased likelihood of

delusional experiences associated withdelusional experiences associated with

certain demographic variables, includingcertain demographic variables, including

male gender, younger age, unemployment,male gender, younger age, unemployment,

migrant status (but only those from non-migrant status (but only those from non-

English-speaking backgrounds), urban resi-English-speaking backgrounds), urban resi-

dence, lower income, lower educationaldence, lower income, lower educational

achievement and living alone (Scottachievement and living alone (Scott et alet al,,

2006). Cannabis dependence and alcohol2006). Cannabis dependence and alcohol

dependence were also found to bedependence were also found to be

associated with delusional experiencesassociated with delusional experiences

(Degenhardt & Hall, 2001). A number of(Degenhardt & Hall, 2001). A number of

studies have now shown an associationstudies have now shown an association

between traumatic events in childhoodbetween traumatic events in childhood

and psychotic symptoms (Janssenand psychotic symptoms (Janssen et alet al,,

2004; Spauwen2004; Spauwen et alet al, 2006). We had the, 2006). We had the

opportunity to further examine theopportunity to further examine the

association between exposure to trauma,association between exposure to trauma,

post-traumatic stress disorder (PTSD) andpost-traumatic stress disorder (PTSD) and

delusional experiences in a large, represen-delusional experiences in a large, represen-

tative community-based Australian sample.tative community-based Australian sample.

METHODMETHOD

The 1997 National Survey of MentalThe 1997 National Survey of Mental

Health and Wellbeing was conducted byHealth and Wellbeing was conducted by

the Australian Bureau of Statistics fromthe Australian Bureau of Statistics from

May to August 1997 from a representativeMay to August 1997 from a representative

sample (random stratified, multistage areasample (random stratified, multistage area

sampling) of persons living in privatesampling) of persons living in private

dwellings throughout Australia (Andrewsdwellings throughout Australia (Andrews

et alet al, 2001). The sample excluded special, 2001). The sample excluded special

dwellings (e.g. hospitals, nursing homesdwellings (e.g. hospitals, nursing homes

and hostels), and dwellings in remote andand hostels), and dwellings in remote and

sparsely populated areas of Australia. Ap-sparsely populated areas of Australia. Ap-

proximately 13 600 private dwellings wereproximately 13 600 private dwellings were

initially selected in the survey sample. Oneinitially selected in the survey sample. One

person aged 18 years or over from eachperson aged 18 years or over from each

dwelling was subsequently invited todwelling was subsequently invited to

participate, with 10 641 individuals agreeingparticipate, with 10 641 individuals agreeing

to do so, a response rate of 78%. Respond-to do so, a response rate of 78%. Respond-

ents were asked about symptoms in the pre-ents were asked about symptoms in the pre-

vious 12 months. The presence of mentalvious 12 months. The presence of mental

disorders was assessed by trained non-disorders was assessed by trained non-

clinician interviewers using a modifiedclinician interviewers using a modified

version of the Composite Internationalversion of the Composite International

Diagnostic Interview (CIDI; World HealthDiagnostic Interview (CIDI; World Health

Organization, 1993).Organization, 1993).

As this particular survey was designedAs this particular survey was designed

to identify common mental disorders, theto identify common mental disorders, the

full CIDI sections required to diagnosefull CIDI sections required to diagnose

psychotic disorders were not included.psychotic disorders were not included.

However, the interview included items de-However, the interview included items de-

signed to identify individuals who mightsigned to identify individuals who might

be psychotic. There were three ‘screen’be psychotic. There were three ‘screen’

items, each with follow-up probes, as wellitems, each with follow-up probes, as well

as an item related to past diagnosis ofas an item related to past diagnosis of

schizophrenia (Appendix 1). The psychosisschizophrenia (Appendix 1). The psychosis

probe questions were only asked if the re-probe questions were only asked if the re-

spondent had endorsed the related screenspondent had endorsed the related screen

item. These items relate to delusional ex-item. These items relate to delusional ex-

periences such as delusions of control,periences such as delusions of control,

thought interference and passivity; delu-thought interference and passivity; delu-

sions of reference or persecution; andsions of reference or persecution; and

grandiose delusions. Responses were codedgrandiose delusions. Responses were coded

as ‘yes’, ‘no’ or (for probes only) ‘not ap-as ‘yes’, ‘no’ or (for probes only) ‘not ap-

plicable’. All participants were adminis-plicable’. All participants were adminis-

tered the three screen items; people whotered the three screen items; people who

responded positively to any of the screenresponded positively to any of the screen

items were then asked the related follow-items were then asked the related follow-

up probe question. Positive endorsementup probe question. Positive endorsement

of a delusional experience was recorded inof a delusional experience was recorded in

individuals who responded ‘yes’ to questionindividuals who responded ‘yes’ to question

G1A, ‘yes’ to G2A or ‘no’ to GA3 (seeG1A, ‘yes’ to G2A or ‘no’ to GA3 (see

Appendix 1). For this analysis, delusionalAppendix 1). For this analysis, delusional

experience was dichotomised into noneexperience was dichotomised into none v.v.

one or more, as there were relatively fewone or more, as there were relatively few

respondents who endorsed two or threerespondents who endorsed two or three

probe items (Scottprobe items (Scott et alet al, 2006)., 2006).

To examine the association between ex-To examine the association between ex-

posure to traumatic events and delusionalposure to traumatic events and delusional

experiences, trauma was assessed from theexperiences, trauma was assessed from the

questions relating to the diagnostic sectionquestions relating to the diagnostic section

of the CIDI for eliciting PTSD. The CIDIof the CIDI for eliciting PTSD. The CIDI

asks ten questions about possible traumaticasks ten questions about possible traumatic

events that people might have experiencedevents that people might have experienced

(see Appendix 2). If respondents had ex-(see Appendix 2). If respondents had ex-

perienced one or more of these traumaticperienced one or more of these traumatic

events, they were then asked further ques-events, they were then asked further ques-

tions from the CIDI (World Health Organi-tions from the CIDI (World Health Organi-

zation, 1993) to either establish or excludezation, 1993) to either establish or exclude

a diagnosis of PTSDa diagnosis of PTSD..

Participants were then divided intoParticipants were then divided into

three new groups:three new groups:

(a)(a) those denying any life-threatening orthose denying any life-threatening or

overwhelming traumatic events (nooverwhelming traumatic events (no

trauma);trauma);

(b)(b) those who had experienced at least onethose who had experienced at least one

traumatic event but who did not meettraumatic event but who did not meet

criteria for PTSD (trauma withoutcriteria for PTSD (trauma without

PTSD);PTSD);
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(c)(c) those who had experienced at least onethose who had experienced at least one

traumatic event and who had PTSDtraumatic event and who had PTSD

(trauma with PTSD).(trauma with PTSD).

The main analyses examined the re-The main analyses examined the re-

lationship between exposure to traumaticlationship between exposure to traumatic

events and endorsement of one or moreevents and endorsement of one or more

delusional experience. Unadjusted relativedelusional experience. Unadjusted relative

risk for endorsement (and 95% confidencerisk for endorsement (and 95% confidence

intervals) are presented for trauma withoutintervals) are presented for trauma without

PTSD and trauma with PTSD, both withPTSD and trauma with PTSD, both with

and without adjustment for age (18–29and without adjustment for age (18–29

years, 30–39 years, 40–49 years, 50–64years, 30–39 years, 40–49 years, 50–64

years, 65 years and over) and gender. Be-years, 65 years and over) and gender. Be-

cause delusional experiences are known tocause delusional experiences are known to

be associated with psychosis and substancebe associated with psychosis and substance

misuse, the main analyses adjusted for,misuse, the main analyses adjusted for,

first, a past diagnosis of schizophreniafirst, a past diagnosis of schizophrenia

(self-report), and second, cannabis and al-(self-report), and second, cannabis and al-

cohol dependence (Degenhardt & Hall,cohol dependence (Degenhardt & Hall,

2001). As a secondary analysis, we also ad-2001). As a secondary analysis, we also ad-

justed for demographic variables previouslyjusted for demographic variables previously

associated with delusional experiences: mari-associated with delusional experiences: mari-

tal status, country of birth, socio-economictal status, country of birth, socio-economic

status, urbanicity and employment statusstatus, urbanicity and employment status

(Scott(Scott et alet al, 2006)., 2006).

We then explored if delusional experi-We then explored if delusional experi-

ences were associated with exposure toences were associated with exposure to

each particular type of traumatic event.each particular type of traumatic event.

For participants exposed to each trauma,For participants exposed to each trauma,

the relative risk of endorsement of any de-the relative risk of endorsement of any de-

lusional experience, adjusting for age andlusional experience, adjusting for age and

gender, was calculated (see Table 3). Wegender, was calculated (see Table 3). We

also examined if there was a dose–responsealso examined if there was a dose–response

relationship between exposure to a greaterrelationship between exposure to a greater

number of different types of traumaticnumber of different types of traumatic

events and endorsement of delusional ex-events and endorsement of delusional ex-

periences. Respondents were divided intoperiences. Respondents were divided into

four groups:four groups:

(a)(a) those who reported no exposure tothose who reported no exposure to

trauma;trauma;

(b)(b) those who reported exposure to one orthose who reported exposure to one or

two different types of traumatic events;two different types of traumatic events;

(c)(c) those who reported exposure to threethose who reported exposure to three

or four different types of trauma;or four different types of trauma;

(d)(d) those who reported exposure to five orthose who reported exposure to five or

more different types of traumaticmore different types of traumatic

events.events.

Finally, as a secondary analysis, we ex-Finally, as a secondary analysis, we ex-

plored if those who had previously receivedplored if those who had previously received

a diagnosis of schizophrenia were morea diagnosis of schizophrenia were more

likely to endorse delusional experiences,likely to endorse delusional experiences,

and to report past exposure to trauma.and to report past exposure to trauma.

The survey data were analysed with theThe survey data were analysed with the

appropriate population weights (in order toappropriate population weights (in order to

generate appropriate standard errors) usinggenerate appropriate standard errors) using

SAS version 9.1 for Windows. SignificantSAS version 9.1 for Windows. Significant

differences were identified by standardiseddifferences were identified by standardised

two-tailedtwo-tailed ZZ-scores adjusted for multiple-scores adjusted for multiple

pairwise comparisons by the Bonferronipairwise comparisons by the Bonferroni

procedure. Estimates with standard errorsprocedure. Estimates with standard errors

less than 25% of the estimate value are con-less than 25% of the estimate value are con-

sidered to be reliable.sidered to be reliable.

RESULTSRESULTS

Of the 10 641 persons surveyed, 478Of the 10 641 persons surveyed, 478

(4.49%) endorsed one or more delusional(4.49%) endorsed one or more delusional

experiences. Within the sample, 4537experiences. Within the sample, 4537

(42.6%) reported that they had never been(42.6%) reported that they had never been

exposed to a traumatic event, whereas 5725exposed to a traumatic event, whereas 5725

(53.8%) reported that they had been ex-(53.8%) reported that they had been ex-

posed to a traumatic event but did not meetposed to a traumatic event but did not meet

criteria for PTSD. However, 379 (3.6%)criteria for PTSD. However, 379 (3.6%)

participants met diagnostic criteria forparticipants met diagnostic criteria for

PTSD.PTSD.

Table 1 shows the rate of endorsementTable 1 shows the rate of endorsement

of delusional experiences in participantsof delusional experiences in participants

from the three groups of trauma exposure.from the three groups of trauma exposure.

Table 2 shows the relative risk of endorse-Table 2 shows the relative risk of endorse-

ment where the reference group is thosement where the reference group is those

who have no history of exposure to trauma.who have no history of exposure to trauma.

Endorsement of any delusional experienceEndorsement of any delusional experience

was significantly more likely in individualswas significantly more likely in individuals

who had been exposed to a traumatic eventwho had been exposed to a traumatic event

in their lifetime. The relative risk increasedin their lifetime. The relative risk increased

significantly in participants who had PTSDsignificantly in participants who had PTSD

(note that the confidence intervals for the(note that the confidence intervals for the

relative risks do not overlap between thoserelative risks do not overlap between those

with or without PTSD). The associationwith or without PTSD). The association

between trauma (with and without PTSD)between trauma (with and without PTSD)

remained significant after adjusting forremained significant after adjusting for

age, gender, past diagnosis of schizo-age, gender, past diagnosis of schizo-

phrenia, and alcohol and cannabis depen-phrenia, and alcohol and cannabis depen-

dence. Further analysis was undertakendence. Further analysis was undertaken

adjusting for the demographic factors pre-adjusting for the demographic factors pre-

viously associated with endorsement ofviously associated with endorsement of

delusional experience (i.e. marital status,delusional experience (i.e. marital status,

country of birth, socio-economic status,country of birth, socio-economic status,

urbanicity and employment status). Theurbanicity and employment status). The

significance and direction of the associa-significance and direction of the associa-

tions between trauma (with and withouttions between trauma (with and without

PTSD) and delusional experience werePTSD) and delusional experience were

essentially unaltered (data not shown).essentially unaltered (data not shown).

Table 3 shows the relative risk ofTable 3 shows the relative risk of

endorsement of any delusional experienceendorsement of any delusional experience

with each type of traumatic event after ad-with each type of traumatic event after ad-

justing for age and gender. The relative riskjusting for age and gender. The relative risk

varied but remained significant with expo-varied but remained significant with expo-

sure to all traumas. The relative risk ofsure to all traumas. The relative risk of

endorsement increased when the partici-endorsement increased when the partici-

pants also met diagnostic criteria for PTSD.pants also met diagnostic criteria for PTSD.

Table 4 shows that the relative risk ofTable 4 shows that the relative risk of

endorsement of delusional experience wasendorsement of delusional experience was

significantly increased in the participantssignificantly increased in the participants

exposed to a greater number of differentexposed to a greater number of different

types of traumatic event (types of traumatic event (ww22¼26.74,26.74,

d.f.d.f.¼2,2, PP550.001).0.001).
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Table1Table1 Exposure to trauma and any delusional experienceExposure to trauma and any delusional experience

Exposure to traumaExposure to trauma nn Delusional experiences endorsementDelusional experiences endorsement

NoNo

nn (%)(%)

YesYes

nn (%)(%)

No trauma exposureNo trauma exposure 45374537 4437 (98.1)4437 (98.1) 100 (1.9)100 (1.9)

Trauma exposure without PTSDTrauma exposure without PTSD 57255725 5419 (94.8)5419 (94.8) 306 (5.2)306 (5.2)

Trauma exposure with PTSDTrauma exposure with PTSD 379379 307 (82.1)307 (82.1) 72 (17.9)72 (17.9)

PTSD, Post-traumatic stress disorder.PTSD, Post-traumatic stress disorder.

Table 2Table 2 Relative risk of delusional experience endorsement with any exposure to traumaRelative risk of delusional experience endorsement with any exposure to trauma

Exposure to traumaExposure to trauma Delusional experience endorsementDelusional experience endorsement

UnadjustedUnadjusted

RR (95% CI)RR (95% CI)

Adjusted forAdjusted for

gender and agegender and age

RR (95% CI)RR (95% CI)

Adjusted for gender, age,Adjusted for gender, age,

cannabis or alcoholcannabis or alcohol

dependence and past diagnosisdependence and past diagnosis

of schizophreniaof schizophrenia

RR (95% CI)RR (95% CI)

No trauma exposureNo trauma exposure ReferenceReference ReferenceReference ReferenceReference

Trauma exposure without PTSDTrauma exposure without PTSD 2.68 (2.18^3.30)*2.68 (2.18^3.30)* 2.45 (1.94^3.10)*2.45 (1.94^3.10)* 2.03 (1.61^2.57)*2.03 (1.61^2.57)*

Trauma exposure with PTSDTrauma exposure with PTSD 9.24 (6.95^12.27)*9.24 (6.95^12.27)* 9.22 (6.73^12.62)*9.22 (6.73^12.62)* 6.37 (4.54^8.94)*6.37 (4.54^8.94)*

PTSD, post-traumatic stress disorder; RR, relative risk.PTSD, post-traumatic stress disorder; RR, relative risk.
**PP550.001.0.001.
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In the entire sample, 87 personsIn the entire sample, 87 persons

(0.82%) reported that they had received a(0.82%) reported that they had received a

past diagnosis of schizophrenia. Comparedpast diagnosis of schizophrenia. Compared

with the remainder of the sample, thiswith the remainder of the sample, this

group were more likely to report a delu-group were more likely to report a delu-

sional experience (RRsional experience (RR¼8.30, 95% CI8.30, 95% CI

5.82–11.83, adjusted for age and gender);5.82–11.83, adjusted for age and gender);

however, they were not significantly morehowever, they were not significantly more

likely to report past exposure to traumalikely to report past exposure to trauma

(RR(RR¼1.12, 95% CI 0.72–1.76).1.12, 95% CI 0.72–1.76).

DISCUSSIONDISCUSSION

Based on the largest sample to date, weBased on the largest sample to date, we

found that individuals who had been ex-found that individuals who had been ex-

posed to a traumatic event were more likelyposed to a traumatic event were more likely

to report delusional experiences. There wasto report delusional experiences. There was

a dose–response relationship between thea dose–response relationship between the

variables of interest: those who reportedvariables of interest: those who reported

exposure to a greater number of differentexposure to a greater number of different

types of traumatic events were more likelytypes of traumatic events were more likely

to report delusional experiences. Further-to report delusional experiences. Further-

more, those who had developed PTSD aftermore, those who had developed PTSD after

exposure to traumatic events were alsoexposure to traumatic events were also

more likely to report delusional experi-more likely to report delusional experi-

ences. The association between trauma,ences. The association between trauma,

PTSD and delusional experiences persistedPTSD and delusional experiences persisted

after controlling for factors known to beafter controlling for factors known to be

associated with psychotic symptoms. Theassociated with psychotic symptoms. The

association remained significant for eachassociation remained significant for each

type of trauma examined, including thosetype of trauma examined, including those

more likely to occur in childhood (sexualmore likely to occur in childhood (sexual

molestation) and those of adult life (directmolestation) and those of adult life (direct

combat).combat).

Trauma, PTSD and psychoticTrauma, PTSD and psychotic
symptomssymptoms

A number of community-based studiesA number of community-based studies

from different countries have shown anfrom different countries have shown an

association between exposure to traumaassociation between exposure to trauma

and psychotic symptoms. Previous com-and psychotic symptoms. Previous com-

munity surveys have shown an associationmunity surveys have shown an association

between child abuse and psychotic symp-between child abuse and psychotic symp-

toms (Rosstoms (Ross et alet al, 1994; Janssen, 1994; Janssen et alet al,,

2004; Whitfield2004; Whitfield et alet al, 2005; Shevlin, 2005; Shevlin et alet al,,

2007). Another study has shown an asso-2007). Another study has shown an asso-

ciation between PTSD and positive psy-ciation between PTSD and positive psy-

chotic symptoms (Sareenchotic symptoms (Sareen et alet al, 2005)., 2005).

Two further studies have reported psy-Two further studies have reported psy-

chotic symptoms associated with traumaticchotic symptoms associated with traumatic

events other than child abuse (Bebbingtonevents other than child abuse (Bebbington

et alet al, 2004; Spauwen, 2004; Spauwen et alet al, 2006)., 2006).

We found that delusional experiencesWe found that delusional experiences

were associated with all types of trauma.were associated with all types of trauma.

The association was especially strong inThe association was especially strong in

those who had reported rape. Bebbingtonthose who had reported rape. Bebbington

et alet al (2004) reported a strong association(2004) reported a strong association

between childhood sexual abuse and psy-between childhood sexual abuse and psy-

chotic disorder, whereas Spauwenchotic disorder, whereas Spauwen et alet al

(2006) found the association was most(2006) found the association was most

strong in people who had exposure to astrong in people who had exposure to a

natural catastrophe.natural catastrophe.

To the best of our knowledge, this is theTo the best of our knowledge, this is the

first study to show that PTSD complicatingfirst study to show that PTSD complicating

exposure to trauma increases the likelihoodexposure to trauma increases the likelihood

of endorsement of delusional experienceof endorsement of delusional experience

compared with trauma exposure withoutcompared with trauma exposure without

PTSD. We suggest that people with PTSDPTSD. We suggest that people with PTSD

have had more adverse psychological ad-have had more adverse psychological ad-

justments to traumatic events. Our studyjustments to traumatic events. Our study

also found a significant dose–response re-also found a significant dose–response re-

lationship between exposure to traumaticlationship between exposure to traumatic

events (as assessed by the number of differ-events (as assessed by the number of differ-

ent types of traumatic events) and increasedent types of traumatic events) and increased

likelihood of endorsing delusional experi-likelihood of endorsing delusional experi-

ences. This is consistent with the study ofences. This is consistent with the study of

SpauwenSpauwen et alet al (2006), who found increased(2006), who found increased

psychotic symptoms in people exposed to apsychotic symptoms in people exposed to a

greater number of traumatic events.greater number of traumatic events.

Pathways of causalityPathways of causality

Although cross-sectional surveys such asAlthough cross-sectional surveys such as

this study do not allow us to untangle thethis study do not allow us to untangle the

web of causation underpinning this associa-web of causation underpinning this associa-

tion, several potential pathways warranttion, several potential pathways warrant

consideration. Delusional experiencesconsideration. Delusional experiences

could reflect a final common pathway forcould reflect a final common pathway for

a wide range of adverse exposures such asa wide range of adverse exposures such as

substance misuse, trauma or other generalsubstance misuse, trauma or other general

stressors (e.g. migrant status, lack of signif-stressors (e.g. migrant status, lack of signif-

icant other, unemployment). In othericant other, unemployment). In other

words, delusional experiences may bewords, delusional experiences may be

diffuse, non-specific ‘surface markers’diffuse, non-specific ‘surface markers’

that emerge from a wide variety of bio-that emerge from a wide variety of bio-

logical and/or environmental risk factorslogical and/or environmental risk factors

(Degenhardt & Hall, 2001; van Os &(Degenhardt & Hall, 2001; van Os &

McGuffin, 2003; ScottMcGuffin, 2003; Scott et alet al, 2006)., 2006).

From a different perspective, delusionalFrom a different perspective, delusional

experiences associated with trauma couldexperiences associated with trauma could

be viewed as dissociative phenomena (vanbe viewed as dissociative phenomena (van

der Kolkder Kolk et alet al, 1996). Other researchers, 1996). Other researchers

have noted the close links between trauma,have noted the close links between trauma,

dissociation and psychotic symptomsdissociation and psychotic symptoms

(Startup, 1999). Although conceptually(Startup, 1999). Although conceptually

distinct, in the absence of a detailed clinicaldistinct, in the absence of a detailed clinical

interview, delusional experience as an ex-interview, delusional experience as an ex-

pression of dissociation may be phenomen-pression of dissociation may be phenomen-

ologically indistinguishable from delusionsologically indistinguishable from delusions

reported in the prodrome of psychosis.reported in the prodrome of psychosis.

The symptomatic overlap of these syn-The symptomatic overlap of these syn-

dromes and the growing body of evidencedromes and the growing body of evidence

linking trauma and psychotic symptomslinking trauma and psychotic symptoms

3 413 41

AUTHOR’S PROOFAUTHOR’S PROOF

Table 3Table 3 Relative risk of delusional experience endorsement with exposure to different traumaRelative risk of delusional experience endorsement with exposure to different trauma

Trauma itemTrauma item nn (%)(%) Delusional experience endorsementDelusional experience endorsement

Trauma exposureTrauma exposure

without PTSDwithout PTSD11

RR (95% CI)RR (95% CI)

Trauma exposureTrauma exposure

with PTSDwith PTSD11

RR (95% CI)RR (95% CI)

CombatCombat 344 (3.2)344 (3.2) 7.86 (5.79^10.65)*7.86 (5.79^10.65)* 11.57 (3.91^34.23)*11.57 (3.91^34.23)*

Life-threatening accidentLife-threatening accident 2202 (20.7)2202 (20.7) 1.95 (1.59^2.40)*1.95 (1.59^2.40)* 7.01 (5.07^9.69)*7.01 (5.07^9.69)*

Fire, flood or other natural disasterFire, flood or other natural disaster 1791 (16.8)1791 (16.8) 1.52 (1.21^1.89)*1.52 (1.21^1.89)* 6.90 (4.92^9.69)*6.90 (4.92^9.69)*

Witnessed someone being injured or killedWitnessed someone being injured or killed 2757 (25.9)2757 (25.9) 1.69 (1.39^2.06)*1.69 (1.39^2.06)* 7.51 (5.62^10.05)*7.51 (5.62^10.05)*

RapeRape 400 (3.8)400 (3.8) 3.27 (2.34^4.59)*3.27 (2.34^4.59)* 18.06 (15.34^21.26)*18.06 (15.34^21.26)*

Sexually molestedSexually molested 832 (7.8)832 (7.8) 2.32 (1.76^3.05)*2.32 (1.76^3.05)* 7.09 (5.16^9.74)*7.09 (5.16^9.74)*

Physically attackedPhysically attacked 1002 (9.4)1002 (9.4) 2.43 (1.94^3.05)*2.43 (1.94^3.05)* 7.50 (5.62^10.01)*7.50 (5.62^10.01)*

Threatened with a weapon, kidnapped,Threatened with a weapon, kidnapped,

tortured or terrorismtortured or terrorism

1282 (12.0)1282 (12.0) 2.51 (2.01^3.13)*2.51 (2.01^3.13)* 8.61 (6.61^11.22)*8.61 (6.61^11.22)*

Other extremely stressful or upsetting eventOther extremely stressful or upsetting event 1117 (10.5)1117 (10.5) 1.98 (1.57^2.50)*1.98 (1.57^2.50)* 7.60 (5.46^10.58)*7.60 (5.46^10.58)*

Someone close to you traumatisedSomeone close to you traumatised 1088 (10.2)1088 (10.2) 2.21 (1.75^2.79)*2.21 (1.75^2.79)* 7.93 (5.90^10.67)*7.93 (5.90^10.67)*

PTSD, post-traumatic stress disorder; RR, relative risk.PTSD, post-traumatic stress disorder; RR, relative risk.
1. Comparedwith ‘no trauma exposure’ reference group; all analyses adjusted for age and gender.1. Compared with ‘no trauma exposure’ reference group; all analyses adjusted for age and gender.
**PP550.001.0.001.

Table 4Table 4 Relative risk of delusional experience en-Relative risk of delusional experience en-

dorsement and exposure to the number of differentdorsement and exposure to the number of different

types of traumatic eventstypes of traumatic events

Number ofNumber of

different typesdifferent types

of traumaticof traumatic

eventsevents

nn (%)(%) DelusionalDelusional

experiencesexperiences

endorsementendorsement

RR (95% CI)RR (95% CI)

No traumaNo trauma 4537 (42.6)4537 (42.6) ReferenceReference

1or 21or 2 4287 (40.3)4287 (40.3) 2.51 (2.02^3.13)2.51 (2.02^3.13)11

3 or 43 or 4 1392 (13.1)1392 (13.1) 2.93 (2.22^3.86)2.93 (2.22^3.86)11

5 ormore5 or more 425 (4)425 (4) 9.54 (7.26^12.53)9.54 (7.26^12.53)11

1. Test for linear trend:1. Test for linear trend: ww22 ¼26.74, d.f.26.74, d.f.¼2,2, PP550.001.0.001.
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suggests that the taxonomy of thesesuggests that the taxonomy of these

symptoms warrants closer scrutiny.symptoms warrants closer scrutiny.

It is also feasible that exposure toIt is also feasible that exposure to

trauma in susceptible individuals might betrauma in susceptible individuals might be

a risk-modifying factor (a componenta risk-modifying factor (a component

cause) for psychosis, through as yet uniden-cause) for psychosis, through as yet uniden-

tified mechanisms. For example, a numbertified mechanisms. For example, a number

of authors postulate that dysregulation ofof authors postulate that dysregulation of

the hypothalamic–pituitary–adrenal axisthe hypothalamic–pituitary–adrenal axis

with elevated cortisol levels could contri-with elevated cortisol levels could contri-

bute to the hippocampal changes that arebute to the hippocampal changes that are

associated with the onset of psychosisassociated with the onset of psychosis

(Read(Read et alet al, 2001; Corcoran, 2001; Corcoran et alet al, 2003)., 2003).

Exposure to chronic stress and elevated cor-Exposure to chronic stress and elevated cor-

tisol levels are associated with hippocampaltisol levels are associated with hippocampal

changes (Sapolsky, 1996) and reducedchanges (Sapolsky, 1996) and reduced

hippocampal volume is a relatively consis-hippocampal volume is a relatively consis-

tent finding in imaging studies of schizo-tent finding in imaging studies of schizo-

phrenia (Wrightphrenia (Wright et alet al, 2000). Thus, trauma, 2000). Thus, trauma

might lead to altered stress hormones, whichmight lead to altered stress hormones, which

might then ‘catalyse’ the neurobiologicalmight then ‘catalyse’ the neurobiological

mechanisms contributing to the onset ofmechanisms contributing to the onset of

psychosis. Other mechanisms linking stresspsychosis. Other mechanisms linking stress

(e.g. ‘social defeat’) to risk of psychosis(e.g. ‘social defeat’) to risk of psychosis

through dysregulation of dopaminergicthrough dysregulation of dopaminergic

pathways have also been proposed (Seltenpathways have also been proposed (Selten

& Cantor-Graae, 2005)& Cantor-Graae, 2005)

Empirical support for trauma as aEmpirical support for trauma as a

causal factor for psychosis is inconsistent.causal factor for psychosis is inconsistent.

One prospective study showed no increaseOne prospective study showed no increase

in rates of schizophrenia in adults whoin rates of schizophrenia in adults who

had been ascertained by child protectionhad been ascertained by child protection

services as sexually abused in childhoodservices as sexually abused in childhood

(Spataro(Spataro et alet al, 2004). However, there were, 2004). However, there were

significant limitations in this study, identi-significant limitations in this study, identi-

fied by both the authors and others (Readfied by both the authors and others (Read

& Hammersley, 2005). In contrast, two& Hammersley, 2005). In contrast, two

studies have prospectively found an in-studies have prospectively found an in-

creased incidence of psychotic symptomscreased incidence of psychotic symptoms

in those who reported exposure to trau-in those who reported exposure to trau-

matic events (Janssenmatic events (Janssen et alet al, 2004; Spauwen, 2004; Spauwen

et alet al, 2006). The notion that traumatic, 2006). The notion that traumatic

events cause delusions is lent some weightevents cause delusions is lent some weight

by the dose–response relationship identifiedby the dose–response relationship identified

in this study and in a previous studyin this study and in a previous study

(Spauwen(Spauwen et alet al, 2006). Although there is, 2006). Although there is

now clear evidence of an association be-now clear evidence of an association be-

tween traumatic events, PTSD and psy-tween traumatic events, PTSD and psy-

chotic symptoms (Bebbingtonchotic symptoms (Bebbington et alet al, 2004;, 2004;

JanssenJanssen et alet al, 2004; Sareen, 2004; Sareen et alet al, 2005;, 2005;

SpauwenSpauwen et alet al, 2006), the explanation for, 2006), the explanation for

this association requires further investiga-this association requires further investiga-

tion.tion.

Study limitationsStudy limitations

Our study has a number of limitations.Our study has a number of limitations.

Only three probe items were used to mea-Only three probe items were used to mea-

sure delusional experiences, and the studysure delusional experiences, and the study

was not able to address other psychoticwas not able to address other psychotic

symptoms such as hallucinations. The ver-symptoms such as hallucinations. The ver-

sion of the CIDI used in this study wassion of the CIDI used in this study was

not able to generate diagnoses of psychoticnot able to generate diagnoses of psychotic

disorders. Although 87 participants re-disorders. Although 87 participants re-

ported a past diagnosis of schizophrenia,ported a past diagnosis of schizophrenia,

the validity of this diagnosis could not bethe validity of this diagnosis could not be

formally tested. Furthermore, although theformally tested. Furthermore, although the

CIDI allows counts of up to ten differentCIDI allows counts of up to ten different

types of trauma, it does not provide infor-types of trauma, it does not provide infor-

mation on the frequency of exposure tomation on the frequency of exposure to

these events (i.e. an individual might be re-these events (i.e. an individual might be re-

peatedly exposed to one particular type ofpeatedly exposed to one particular type of

event). The interpretation of endorsementevent). The interpretation of endorsement

of delusional experience also requires a de-of delusional experience also requires a de-

gree of caution, as the CIDI interviews weregree of caution, as the CIDI interviews were

conducted by trained laypeople rather thanconducted by trained laypeople rather than

by clinicians.by clinicians.

We have no definitive informationWe have no definitive information

about the timing of the exposure to theabout the timing of the exposure to the

traumatic event, and therefore cannot dif-traumatic event, and therefore cannot dif-

ferentiate between trauma experienced inferentiate between trauma experienced in

childhood and adolescence and that hap-childhood and adolescence and that hap-

pening later in life. Thus, we cannot deter-pening later in life. Thus, we cannot deter-

mine if the trauma exposure preceded themine if the trauma exposure preceded the

development of delusional experience.development of delusional experience.

However, other studies of childhood trau-However, other studies of childhood trau-

ma and psychotic symptoms showed thatma and psychotic symptoms showed that

the traumatic events preceded the onset ofthe traumatic events preceded the onset of

psychotic symptoms (Janssenpsychotic symptoms (Janssen et alet al, 2004;, 2004;

SpauwenSpauwen et alet al, 2006)., 2006).

Finally, it is possible that individualsFinally, it is possible that individuals

who experience delusions might be biasedwho experience delusions might be biased

to overreport past exposure to trauma.to overreport past exposure to trauma.

However, it seems less feasible that suchHowever, it seems less feasible that such

individuals would be likely to selectivelyindividuals would be likely to selectively

endorse the symptoms of PTSD. Moreover,endorse the symptoms of PTSD. Moreover,

others have argued that it is more likelyothers have argued that it is more likely

that traumatic events are underreportedthat traumatic events are underreported

by people with mental disorders (Readby people with mental disorders (Read etet

alal, 2005)., 2005).

Clinical implicationsClinical implications

With the growing evidence of an associa-With the growing evidence of an associa-

tion between trauma and psychotic symp-tion between trauma and psychotic symp-

toms, clinicians and researchers need totoms, clinicians and researchers need to

ask people with psychotic symptoms aboutask people with psychotic symptoms about

past exposure to traumatic events. In thepast exposure to traumatic events. In the

light of findings that psychotic symptomslight of findings that psychotic symptoms

such as delusional experiences can predictsuch as delusional experiences can predict

later frank psychosis (Yunglater frank psychosis (Yung et alet al, 2003),, 2003),

the results of our study highlight the rolethe results of our study highlight the role

of trauma exposure and PTSD as potentialof trauma exposure and PTSD as potential

risk-modifying factors for psychosis. Ifrisk-modifying factors for psychosis. If

PTSD is a component cause in only a smallPTSD is a component cause in only a small

group of individuals with psychosis, thengroup of individuals with psychosis, then

prompt treatment to reduce the risk of de-prompt treatment to reduce the risk of de-

veloping PTSD might also be able to avertveloping PTSD might also be able to avert

some cases of delusional experiences – andsome cases of delusional experiences – and

possibly later psychosis (Davidson, 2004).possibly later psychosis (Davidson, 2004).

From a different perspective, psychoticFrom a different perspective, psychotic

symptoms as part of the phenomenologysymptoms as part of the phenomenology

of PTSD may give rise to diagnostic uncer-of PTSD may give rise to diagnostic uncer-

tainty. There is potential for patients withtainty. There is potential for patients with

PTSD to be incorrectly diagnosed with aPTSD to be incorrectly diagnosed with a

psychotic illness and receive inappropriatepsychotic illness and receive inappropriate

management (Seedatmanagement (Seedat et alet al, 2003)., 2003).

Finally, the association between PTSDFinally, the association between PTSD

and psychosis is broadly consistent withand psychosis is broadly consistent with

the renewed interest in social stress as a fac-the renewed interest in social stress as a fac-

tor contributing to the high rates of schizo-tor contributing to the high rates of schizo-

phrenia in urban sites and in certainphrenia in urban sites and in certain

migrant groups (van Osmigrant groups (van Os et alet al, 2005). Re-, 2005). Re-

gardless of the mechanisms of action andgardless of the mechanisms of action and

the exact nature of the causal pathways be-the exact nature of the causal pathways be-

tween PTSD, delusional experiences andtween PTSD, delusional experiences and

psychosis, a more detailed understandingpsychosis, a more detailed understanding

of the full spectrum of psychotic-like ex-of the full spectrum of psychotic-like ex-

periences in the general population mightperiences in the general population might

provide important new clues to help usprovide important new clues to help us

understand the aetiopathogenesis of a rangeunderstand the aetiopathogenesis of a range

of psychiatric conditions.of psychiatric conditions.

APPENDIX 1APPENDIX 1

Screen items and probesScreen items and probes
for psychosisfor psychosis

Items selected from the Composite Inter-Items selected from the Composite Inter-

national Diagnostic Interview (Worldnational Diagnostic Interview (World

Health Organization, 1993) to identifyHealth Organization, 1993) to identify

possible cases of psychosis.possible cases of psychosis.

Screen G1Screen G1

‘In the past 12 months, have you felt that‘In the past 12 months, have you felt that

your thoughts were being directly interferedyour thoughts were being directly interfered

with or controlled by another person?’with or controlled by another person?’

If yes, Probe G1AIf yes, Probe G1A. ‘Did it come about in a. ‘Did it come about in a

way that many people would find hard toway that many people would find hard to

believe, for instance, through telepathy?’believe, for instance, through telepathy?’

Screen G2Screen G2

‘In the past 12 months, have you had a feel-‘In the past 12 months, have you had a feel-

ing that people were too interested in you?’ing that people were too interested in you?’

If yes, Probe G2AIf yes, Probe G2A. ‘In the past 12 months,. ‘In the past 12 months,

have you had a feeling that things werehave you had a feeling that things were

arranged so as to have a special meaningarranged so as to have a special meaning

for you, or even that harm might come tofor you, or even that harm might come to

you?’you?’

Screen G3Screen G3

‘Do you have any special powers that most‘Do you have any special powers that most

people lack?’people lack?’

If yes, Probe G3AIf yes, Probe G3A. ‘Do you belong to a group. ‘Do you belong to a group

of people who also have these powers?’of people who also have these powers?’
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Screen G4Screen G4

‘Has a doctor ever told you that you may‘Has a doctor ever told you that you may

have schizophrenia?’have schizophrenia?’

APPENDIX 2APPENDIX 2

Questions assessing lifetime expo-Questions assessing lifetime expo-
sure to traumasure to trauma

Questions concerning possible exposure toQuestions concerning possible exposure to

traumatic events were derived from thetraumatic events were derived from the

diagnostic section of the Composite Inter-diagnostic section of the Composite Inter-

national Diagnostic Interview (Worldnational Diagnostic Interview (World

Health Organization, 1993):Health Organization, 1993):

(a)(a) Did you ever have direct combat experi-Did you ever have direct combat experi-

ence in a war?ence in a war?

(b)(b) Were you ever involved in a life-Were you ever involved in a life-

threatening accident?threatening accident?

(c)(c) Were you ever involved in a fire, floodWere you ever involved in a fire, flood

or other natural disaster?or other natural disaster?

(d)(d) Did you ever witness someone beingDid you ever witness someone being

badly injured or killed?badly injured or killed?

(e)(e) Were you ever raped, that is someoneWere you ever raped, that is someone

had sexual intercourse with you whenhad sexual intercourse with you when

you did not want to, by threateningyou did not want to, by threatening

you, or using some degree of force?you, or using some degree of force?

(f)(f) Were you ever sexually molested, that isWere you ever sexually molested, that is

someone touched or felt your genitalssomeone touched or felt your genitals

when you did not want them to?when you did not want them to?

(g)(g) Were you ever seriously physicallyWere you ever seriously physically

attacked or assaulted?attacked or assaulted?

(h)(h) Have you ever been threatened with aHave you ever been threatened with a

weapon, held captive or kidnappedweapon, held captive or kidnapped oror

have you ever been tortured or thehave you ever been tortured or the

victim of terrorists?victim of terrorists?

(i)(i) Have you ever experienced any otherHave you ever experienced any other

extremely stressful or upsetting event?extremely stressful or upsetting event?

(j)(j) Have you ever suffered a great shockHave you ever suffered a great shock

because one of the events happened tobecause one of the events happened to

someone close to you?someone close to you?
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