
BackgroundBackground The prevalence of brainThe prevalence of brain

injury and its effects in populationsinjury and its effects inpopulations

exposed towar violence has not beenexposed towar violence hasnot been

studied inrecent years.studied inrecent years.

AimsAims To examine the associationTo examine the association

betweentraumaticbraininjuryevents andbetweentraumaticbraininjuryevents and

psychiatric symptoms ofmajordepressionpsychiatric symptoms ofmajordepression

andpost-traumatic stress disorder (PTSD)andpost-traumatic stressdisorder (PTSD)

in Cambodian survivors ofmass violence.in Cambodian survivors ofmass violence.

MethodMethod The population comprised aThe population comprised a

multi-stagerandomsample of Cambodianmulti-stagerandomsample of Cambodian

refugees living in aThairefugee camp.Therefugees living in aThairefugee camp.The

mainresults analysed the relationshipmainresults analysed the relationship

between six categories oftrauma eventsbetween six categories oftrauma events

andpsychiatric symptoms of depressionandpsychiatric symptoms of depression

and PTSD during twotime periods.and PTSD during twotime periods.

ResultsResults Almost15 000 trauma eventsAlmost15 000 trauma events

werereported (were reported (nn¼13 481,Pol Pot period;13 481,Pol Pot period;

nn¼1249, past year).Traumatic brain injury1249, past year).Traumatic brain injury

wasmostcommoninthehighlyeducatedwasmostcommoninthehighlyeducated

and in individualswiththe highest levels ofand in individualswiththehighest levels of

cumulative trauma.Of all traumacumulative trauma.Of all trauma

categories, traumaticbraininjuryrevealedcategories, traumaticbraininjuryrevealed

the strongest associationwith symptomsthe strongest associationwith symptoms

of depression, and aweaker associationof depression, and aweaker association

with PTSD.Brain injuryrepresented 4% ofwith PTSD.Brain injuryrepresented 4% of

the totalnumberoftraumatic events forthe totalnumberoftraumatic events for

bothtimeperiods, contributing 20% ofthebothtimeperiods, contributing 20% ofthe

total symptom score fordepression andtotal symptom score fordepression and

8% ofthat for PTSD.8% ofthat for PTSD.

ConclusionsConclusions Clinical identification andClinical identification and

treatmentoftraumatic brain injuries intreatmentoftraumatic brain injuries in

highly traumatisedpopulationsmust behighly traumatisedpopulationsmust be

maintained in order to develop a newmaintained in order to develop a new

public healthmodel for their treatment.public healthmodel for their treatment.
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Traumatic brain injury has commonly beenTraumatic brain injury has commonly been

reported as an experience of militaryreported as an experience of military

personnel, and the prevalence of brainpersonnel, and the prevalence of brain

injury and its effects on general populationsinjury and its effects on general populations

exposed to war violence has not beenexposed to war violence has not been

studied in recent years. Research on thestudied in recent years. Research on the

neuropsychiatric sequelae of war focusedneuropsychiatric sequelae of war focused

on the prevalence of neurocognitive deficitson the prevalence of neurocognitive deficits

in combat veterans (Sutkerin combat veterans (Sutker et alet al, 1991;, 1991;

BremnerBremner et alet al, 1993; Gurvits, 1993; Gurvits et alet al, 1993;, 1993;

UddoUddo et alet al, 1993; Yehuda, 1995; Barrett, 1993; Yehuda, 1995; Barrett

et alet al, 1996; Sutker & Allain, 1996) and, 1996; Sutker & Allain, 1996) and

prisoners of war (POWs) (Sutker, 1990prisoners of war (POWs) (Sutker, 1990aa,,bb;;

SutkerSutker et alet al, 1991, 1992, 1995; Sulway, 1991, 1992, 1995; Sulway etet

alal, 1996; Sutker & Allain, 1996). In a survey, 1996; Sutker & Allain, 1996). In a survey

of the medical and psychiatric sequelae ofof the medical and psychiatric sequelae of

torture, we found that brain injury wastorture, we found that brain injury was

reported by international centres caring forreported by international centres caring for

survivors of torture as a significant psy-survivors of torture as a significant psy-

chiatric risk factor (Goldfeldchiatric risk factor (Goldfeld et alet al, 1988)., 1988).

Rasmussen and his colleagues (Rasmussen,Rasmussen and his colleagues (Rasmussen,

1990), in their clinical examination of 2001990), in their clinical examination of 200

torture survivors, found neurologicaltorture survivors, found neurological

impairments in 64%, two-thirds of whomimpairments in 64%, two-thirds of whom

had experienced head injury.had experienced head injury.

The goal of this study was to examineThe goal of this study was to examine

the psychiatric effects of traumatic brainthe psychiatric effects of traumatic brain

injury in a general civilian population thatinjury in a general civilian population that

had experienced mass violence. The find-had experienced mass violence. The find-

ings presented demonstrate the associationings presented demonstrate the association

between traumatic brain injury and thebetween traumatic brain injury and the

psychiatric symptomatology of majorpsychiatric symptomatology of major

depression and post-traumatic stress dis-depression and post-traumatic stress dis-

order (PTSD) in a general population oforder (PTSD) in a general population of

Cambodian refugees who survived the PolCambodian refugees who survived the Pol

Pot regime of 1975–1979.Pot regime of 1975–1979.

METHODMETHOD

Descriptions of the sampling design, inter-Descriptions of the sampling design, inter-

viewer recruitment, training and the cross-viewer recruitment, training and the cross-

cultural validation of survey instruments,cultural validation of survey instruments,

including validity and reliability of scales,including validity and reliability of scales,

have been previously published (Mollicahave been previously published (Mollica etet

alal, 1993, 1998, 1993, 1998bb; Smith-Fawzi, 1997). The; Smith-Fawzi, 1997). The

survey interviewers were educated Cambo-survey interviewers were educated Cambo-

dian refugees who were health and socialdian refugees who were health and social

service providers with extensive mentalservice providers with extensive mental

health training. Training was conductedhealth training. Training was conducted

by Harvard Program in Refugee Traumaby Harvard Program in Refugee Trauma

(HPRT) staff, including senior Cambodian(HPRT) staff, including senior Cambodian

mental health workers with over a decademental health workers with over a decade

of clinical experience (Mollicaof clinical experience (Mollica et alet al,,

1993). Quality assurance was guaranteed1993). Quality assurance was guaranteed

by ongoing supervision of all interviewers,by ongoing supervision of all interviewers,

including random spot checks, by theincluding random spot checks, by the

Khmer People Depression Relief Unit.Khmer People Depression Relief Unit.

Signed statements of informed consent wereSigned statements of informed consent were

obtained from all participants. All parti-obtained from all participants. All parti-

cipants interviewed met the United Nationscipants interviewed met the United Nations

definition of a displaced person. The parti-definition of a displaced person. The parti-

cipants had lived in the refugee campcipants had lived in the refugee camp

(known as Site 2) for up to 10 years before(known as Site 2) for up to 10 years before

this survey. The project was approved bythis survey. The project was approved by

the Human Subjects Committee of thethe Human Subjects Committee of the

Harvard School of Public Health and byHarvard School of Public Health and by

the field medical ethics committee of thethe field medical ethics committee of the

camp administrators, United Nationscamp administrators, United Nations

Border Relief Operation (UNBRO).Border Relief Operation (UNBRO).

SamplingSampling

Participants were selected by a multi-stageParticipants were selected by a multi-stage

area sampling procedure that randomlyarea sampling procedure that randomly

assigned 100 sampling points to Site 2’s fiveassigned 100 sampling points to Site 2’s five

sub-camps in proportion to the numbers ofsub-camps in proportion to the numbers of

households in each sub-camp (Lynch,households in each sub-camp (Lynch,

1989). The starting-place within each point1989). The starting-place within each point

and the order of points within sub-campsand the order of points within sub-camps

were randomly assigned. When interviewswere randomly assigned. When interviews

were completed for ten households, awere completed for ten households, a

sampling point was completed. At eachsampling point was completed. At each

household, the interviewer completed ahousehold, the interviewer completed a

roster including the age and gender of eachroster including the age and gender of each

resident, and selected an adult person of 18resident, and selected an adult person of 18

years of age or more at random to be theyears of age or more at random to be the

respondent for the household.respondent for the household.

AssessmentAssessment

The survey interviewers were volunteerThe survey interviewers were volunteer

residents of Site 2 with extensive mentalresidents of Site 2 with extensive mental

health experience. They were equallyhealth experience. They were equally

distributed by gender and received 4 daysdistributed by gender and received 4 days

of training. Each interviewer was assignedof training. Each interviewer was assigned

randomly to primary sampling units otherrandomly to primary sampling units other

than the one in which he/she resided. Thethan the one in which he/she resided. The

interviews were conducted in Cambodianinterviews were conducted in Cambodian

and took an average of approximatelyand took an average of approximately

90 minutes. A survey questionnaire90 minutes. A survey questionnaire

(Mollica(Mollica et alet al, 1993), previously used in, 1993), previously used in

Khmer populations, was adapted and trans-Khmer populations, was adapted and trans-

lated specifically for this study. Translationlated specifically for this study. Translation

methods were employed to construct themethods were employed to construct the

final version of the interview schedule usingfinal version of the interview schedule using

the standard methods of cross-cultural re-the standard methods of cross-cultural re-

search (Westermeyer, 1985; Flahertysearch (Westermeyer, 1985; Flaherty et alet al,,

1988). This also included back-translation1988). This also included back-translation
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by experts in American psychiatry andby experts in American psychiatry and

Khmer mental health.Khmer mental health.

The trauma history was derived fromThe trauma history was derived from

the Cambodian version of the Harvardthe Cambodian version of the Harvard

Trauma Questionnaire (HTQ; MollicaTrauma Questionnaire (HTQ; Mollica etet

alal, 1992). Measures of cumulative trauma, 1992). Measures of cumulative trauma

were constructed from responses to ques-were constructed from responses to ques-

tions about trauma events in Cambodiations about trauma events in Cambodia

during the Pol Pot era and in Site 2 duringduring the Pol Pot era and in Site 2 during

the year before the interview (1989–the year before the interview (1989–

1990). For each time period, affirmative1990). For each time period, affirmative

responses were summed for 28 traumaresponses were summed for 28 trauma

events.events.

The 28 trauma events were groupedThe 28 trauma events were grouped

before analysis according to the kinds ofbefore analysis according to the kinds of

trauma experienced as follows: (a) materialtrauma experienced as follows: (a) material

deprivation (three events: lack of food ordeprivation (three events: lack of food or

water, lack of shelter, and ill health withoutwater, lack of shelter, and ill health without

access to medical care); (b) warlike con-access to medical care); (b) warlike con-

ditions (three events: combat situation,ditions (three events: combat situation,

forced evacuation under dangerousforced evacuation under dangerous

conditions, shelling or grenade attacks);conditions, shelling or grenade attacks);

(c) definite traumatic brain injury (three(c) definite traumatic brain injury (three

events: beatings to the head, near-drowning,events: beatings to the head, near-drowning,

near-suffocation with a plastic bag); (d)near-suffocation with a plastic bag); (d)

bodily injury (four events: rape, torture,bodily injury (four events: rape, torture,

knifing or axing, beatings to other partsknifing or axing, beatings to other parts

of the body); (e) coercion (seven events:of the body); (e) coercion (seven events:

imprisonment, brainwashing, being lost orimprisonment, brainwashing, being lost or

kidnapped, forced labour, forced marriage,kidnapped, forced labour, forced marriage,

extortion or robbery by armed bandits);extortion or robbery by armed bandits);

(f) violence to others (nine events: wit-(f) violence to others (nine events: wit-

nessing the murder of a family member ornessing the murder of a family member or

friend, witnessing the murder of a stranger,friend, witnessing the murder of a stranger,

witnessing torture, witnessing rape, wit-witnessing torture, witnessing rape, wit-

nessing knifing or axing, witnessing beat-nessing knifing or axing, witnessing beat-

ings to any part of the body, witnessing aings to any part of the body, witnessing a

suicide attempt, witnessing near-drowning,suicide attempt, witnessing near-drowning,

witnessing near-suffocation with a plasticwitnessing near-suffocation with a plastic

bag).bag).

Symptom scalesSymptom scales

Two interview schedules were used toTwo interview schedules were used to

measure psychological symptoms: a 25-measure psychological symptoms: a 25-

item section of the Hopkins Symptomitem section of the Hopkins Symptom

Checklist (HSCL–25; MollicaChecklist (HSCL–25; Mollica et alet al, 1987), 1987)

and a 31-item section of the HTQ (Mollicaand a 31-item section of the HTQ (Mollica

et alet al, 1992). The HSCL–25 was developed, 1992). The HSCL–25 was developed

as a measure of emotional distress. Itas a measure of emotional distress. It

comprises two sub-scales: a 10-item scalecomprises two sub-scales: a 10-item scale

of anxiety symptoms and a 15-item scale ofof anxiety symptoms and a 15-item scale of

depressive symptoms. The post-traumaticdepressive symptoms. The post-traumatic

stress symptom section of the HTQ consistsstress symptom section of the HTQ consists

of a scale made up of 16 of the 17of a scale made up of 16 of the 17

diagnostic criteria for PTSD (DSM–III–Rdiagnostic criteria for PTSD (DSM–III–R

and DSM–IV (American Psychiatricand DSM–IV (American Psychiatric

Association, 1987, 1994)) which measuresAssociation, 1987, 1994)) which measures

symptoms of re-experiencing traumaticsymptoms of re-experiencing traumatic

events, avoidance of stimuli associated withevents, avoidance of stimuli associated with

the trauma, numbing of general responsive-the trauma, numbing of general responsive-

ness and increased arousal. Physiologicalness and increased arousal. Physiological

reactivity to events that symbolise or resem-reactivity to events that symbolise or resem-

ble the traumatic event, a symptom of arou-ble the traumatic event, a symptom of arou-

sal in the DSM–III–R, was omitted becausesal in the DSM–III–R, was omitted because

of our inability to make appropriateof our inability to make appropriate

physiological measurements.physiological measurements.

The HTQ also includes a scale forThe HTQ also includes a scale for

culturally dependent symptoms, developedculturally dependent symptoms, developed

from clinical experience with Indochinesefrom clinical experience with Indochinese

refugees, and a dissociation scale, scoringrefugees, and a dissociation scale, scoring

from 1 to 4 (high). In both schedules,from 1 to 4 (high). In both schedules,

respondents were asked to what extent theyrespondents were asked to what extent they

had been disturbed by each symptomhad been disturbed by each symptom

during the past week.during the past week.

Symptom scores for the HTQ andSymptom scores for the HTQ and

HSCL–25 are expressed as arithmetic meansHSCL–25 are expressed as arithmetic means

of these item-specific scores. Indochineseof these item-specific scores. Indochinese

versions of the HSCL–25 and HTQ haveversions of the HSCL–25 and HTQ have

been validated by the HPRT against clinicalbeen validated by the HPRT against clinical

diagnoses in a sample of Indochinese refugeediagnoses in a sample of Indochinese refugee

patients in a psychiatry clinic in the Unitedpatients in a psychiatry clinic in the United

States (MollicaStates (Mollica et alet al, 1987, 1992), and in, 1987, 1992), and in

community samples of Vietnamese andcommunity samples of Vietnamese and

Cambodian persons living in eastern Massa-Cambodian persons living in eastern Massa-

chusetts (Caspi-Yavin, 1995). The psy-chusetts (Caspi-Yavin, 1995). The psy-

chometric properties of the Cambodianchometric properties of the Cambodian

HSCL–2 and HTQ instruments have beenHSCL–2 and HTQ instruments have been

well established (Mollicawell established (Mollica et alet al, 1987,, 1987,

1992). The HSCL sub-scale of anxiety symp-1992). The HSCL sub-scale of anxiety symp-

toms, a nonspecific measure that overlapstoms, a nonspecific measure that overlaps

with many anxiety disorders, was notwith many anxiety disorders, was not

included in the analysis because it hadincluded in the analysis because it had

not been validated in Cambodian popula-not been validated in Cambodian popula-

tions with the DSM–III–R, DSM–IV,tions with the DSM–III–R, DSM–IV,

the Structured Clinical Interview for DSM–the Structured Clinical Interview for DSM–

IV–TR Axis I disorders (SCID–I/P), ICD–9IV–TR Axis I disorders (SCID–I/P), ICD–9

or ICD–10 (World Health Organization,or ICD–10 (World Health Organization,

1978, 1992).1978, 1992).

AnalysisAnalysis

All analyses were conducted on the SAS Sys-All analyses were conducted on the SAS Sys-

tem, Release 6.08 for MicrosoftWindowstem, Release 6.08 for MicrosoftWindows

(Cary, NC, USA). The main analyses were(Cary, NC, USA). The main analyses were

multiple linear regression modelling withmultiple linear regression modelling with

two terms for each of the six trauma cate-two terms for each of the six trauma cate-

gories, one for trauma in the Pol Pot eragories, one for trauma in the Pol Pot era

and the other for trauma in the camp inand the other for trauma in the camp in

the year before interview (1989–1990). Inthe year before interview (1989–1990). In

addition, all models included terms foraddition, all models included terms for

age, years of education, marital status andage, years of education, marital status and

gender. After the trauma categories weregender. After the trauma categories were

created, a principal components factorcreated, a principal components factor

analysis (with varimax rotation) wasanalysis (with varimax rotation) was

conducted of the 28 trauma events. Fiveconducted of the 28 trauma events. Five

factors were identified. A grouping of thefactors were identified. A grouping of the

trauma events by their highest factortrauma events by their highest factor

loadings (all loadings greater than 0.5)loadings (all loadings greater than 0.5)

corresponded very closely to thecorresponded very closely to the a prioria priori

groupings and gave empirical support togroupings and gave empirical support to

their construct validity.their construct validity.

The main results analysing the relation-The main results analysing the relation-

ship between the effects of the six categoriesship between the effects of the six categories

of trauma events and psychiatric symptomsof trauma events and psychiatric symptoms

were based upon the symptom scoreswere based upon the symptom scores

derived from the depression sub-scale ofderived from the depression sub-scale of

the HSCL–25 and DSM–IV. These resultsthe HSCL–25 and DSM–IV. These results

are reported as linear regression coefficientsare reported as linear regression coefficients

(slopes) representing the estimated change(slopes) representing the estimated change

in symptom scores for an increase of onein symptom scores for an increase of one

event in each category of trauma. The preci-event in each category of trauma. The preci-

sion of these estimates is reflected by 95%sion of these estimates is reflected by 95%

confidence intervals. The estimates may beconfidence intervals. The estimates may be

viewed as measurements of the ‘potency’viewed as measurements of the ‘potency’

of each category of trauma on an event-of each category of trauma on an event-

by-event basis. Analyses were then con-by-event basis. Analyses were then con-

ducted combining these point estimatesducted combining these point estimates

with the frequency of reported traumawith the frequency of reported trauma

events, estimating the net effects of traumaevents, estimating the net effects of trauma

events on psychiatric symptoms for each ofevents on psychiatric symptoms for each of

the six trauma categories, and adjustingthe six trauma categories, and adjusting

for group differences for each time period.for group differences for each time period.

Variables for age, education, marital statusVariables for age, education, marital status

and gender were mean-centred.and gender were mean-centred.

RESULTSRESULTS

The analyses were based on 967 (97%) ofThe analyses were based on 967 (97%) of

the 993 participants, excluding 26 withthe 993 participants, excluding 26 with

unknown years of education. Tables 1 andunknown years of education. Tables 1 and

2 show the distribution of respondents by2 show the distribution of respondents by

gender, age, education, marital status andgender, age, education, marital status and

the relationships with Pol Pot era trauma.the relationships with Pol Pot era trauma.

The sample was approximately two-thirdsThe sample was approximately two-thirds

female, primarily middle-aged adults,female, primarily middle-aged adults,

poorly educated, and predominantly mar-poorly educated, and predominantly mar-

ried and living together with the spouse atried and living together with the spouse at

the time of the interview. Trauma eventsthe time of the interview. Trauma events

from each of the six categories were evenlyfrom each of the six categories were evenly

distributed by demography with a fewdistributed by demography with a few

significant increases in reported trauma bysignificant increases in reported trauma by

respondent sub-populations. Educationrespondent sub-populations. Education

was strongly associated with every kind ofwas strongly associated with every kind of

trauma except material deprivation, withtrauma except material deprivation, with

the more highly educated persons experien-the more highly educated persons experien-

cing higher levels of each category ofcing higher levels of each category of

trauma including traumatic brain injury.trauma including traumatic brain injury.

Males reported more bodily injury andMales reported more bodily injury and

violence to others; age was strongly relatedviolence to others; age was strongly related

to coercion and violence to others, with theto coercion and violence to others, with the

most frequent reports being made bymost frequent reports being made by

persons who were 35–44 years old at thepersons who were 35–44 years old at the

time of interview, and therefore 25–34time of interview, and therefore 25–34

years old at the end of the Pol Pot era.years old at the end of the Pol Pot era.

Few, if any, appreciable associations wereFew, if any, appreciable associations were

evident with marital status.evident with marital status.
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Table 2Table 2 Distribution and differences by gender, age, education andmarital status of trauma frombodily injury, coercion andwitnessing violence to others in the Pol PotDistribution and differences by gender, age, education andmarital status of trauma frombodily injury, coercion andwitnessing violence to others in the Pol Pot

era reported by 967 adult residents of Site 2,Thailand, 1990era reported by 967 adult residents of Site 2,Thailand,1990

VariableVariable nn Bodily injuryBodily injury CoercionCoercion Violence to othersViolence to others

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

GenderGender

MaleMale 374374 1.41.4 00 3.23.2 00 6.26.2 00

FemaleFemale 593593 0.70.7 770.6 (0.6 (770.7 to0.7 to770.4)0.4) 2.82.8 770.3 (0.3 (770.5 to0.5 to770.1)0.1) 5.05.0 770.9 (0.9 (771.2 to1.2 to770.5)0.5)

Age in yearsAge in years

18^2418^24 135135 0.80.8 00 2.42.4 00 4.94.9 00

25^3425^34 378378 1.01.0 0.2 (0.2 (770.1 to 0.4)0.1 to 0.4) 3.03.0 0.5 (0.2 to 0.8)0.5 (0.2 to 0.8) 5.45.4 0.6 (0.0 to 1.1)0.6 (0.0 to 1.1)

35^4435^44 264264 1.01.0 0.2 (0.2 (770.1 to 0.5)0.1 to 0.5) 3.33.3 0.7 (0.3 to 1.0)0.7 (0.3 to 1.0) 5.85.8 0.9 (0.3 to 1.5)0.9 (0.3 to 1.5)

45^9045^90 190190 0.90.9 0.0 (0.0 (770.3 to 0.3)0.3 to 0.3) 2.82.8 0.3 (0.3 (770.1 to 0.7)0.1 to 0.7) 5.45.4 0.5 (0.5 (770.2 to 1.2)0.2 to 1.2)

Education yearsEducation years

00 286286 0.80.8 00 2.82.8 00 5.25.2 00

1^51^5 450450 0.80.8 770.1 (0.1 (770.3 to 0.0)0.3 to 0.0) 2.82.8 770.1 (0.1 (770.3 to 0.1)0.3 to 0.1) 5.25.2 770.1 (0.1 (770.5 to 0.3)0.5 to 0.3)

6^106^10 188188 1.31.3 0.3 (0.0 to 0.5)0.3 (0.0 to 0.5) 3.33.3 0.4 (0.1 to 0.7)0.4 (0.1 to 0.7) 6.16.1 0.5 (0.0 to 1.0)0.5 (0.0 to 1.0)

11^2011^20 4343 2.02.0 0.9 (0.5 to 1.3)0.9 (0.5 to 1.3) 4.04.0 1.0 (0.5 to 1.4)1.0 (0.5 to 1.4) 6.86.8 0.9 (0.1 to 1.8)0.9 (0.1 to 1.8)

Marital statusMarital status

Never marriedNevermarried 5757 1.11.1 00 2.52.5 00 5.65.6 00

MarriedMarried 694694 1.01.0 770.1 (0.1 (770.5 to 0.3)0.5 to 0.3) 3.03.0 0.3 (0.3 (770.1 to 0.8)0.1 to 0.8) 5.65.6 770.2 (0.2 (771.1 to 0.6)1.1 to 0.6)

WidowedWidowed 106106 0.70.7 770.1 (0.1 (770.6 to 0.3)0.6 to 0.3) 2.82.8 0.2 (0.2 (770.3 to 0.8)0.3 to 0.8) 5.05.0 770.5 (0.5 (771.5 to 0.5)1.5 to 0.5)

DivorcedDivorced 1414 0.50.5 770.3 (0.3 (771.1 to 0.4)1.1 to 0.4) 3.03.0 0.5 (0.5 (770.4 to 1.4)0.4 to 1.4) 5.15.1 770.3 (0.3 (771.9 to 1.3)1.9 to 1.3)

SeparatedSeparated 9696 0.70.7 770.1 (0.1 (770.5 to 0.4)0.5 to 0.4) 2.72.7 0.2 (0.2 (770.3 to 0.8)0.3 to 0.8) 4.64.6 770.7 (0.7 (771.7 to 0.2)1.7 to 0.2)

Table1Table1 Distribution and differences by gender, age, education andmarital status of trauma frommaterial deprivation, warlike conditions and brain injury in the Pol PotDistribution and differences by gender, age, education andmarital status of trauma frommaterial deprivation, warlike conditions and brain injury in the Pol Pot

era reported by 967 adult residents of Site 2,Thailand, 1990era reported by 967 adult residents of Site 2,Thailand,1990

VariableVariable nn Material deprivationMaterial deprivation Warlike conditionsWarlike conditions Brain injuryBrain injury

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

GenderGender

MaleMale 374374 2.72.7 00 1.51.5 00 0.70.7 00

FemaleFemale 593593 2.62.6 770.1 (0.1 (770.2 to 0.0)0.2 to 0.0) 1.31.3 770.1 (0.1 (770.2 to 0.0)0.2 to 0.0) 0.50.5 770.1 (0.1 (770.2 to 0.1)0.2 to 0.1)

Age in yearsAge in years

18^2418^24 135135 2.52.5 00 1.31.3 00 0.60.6 00

25^3425^34 378378 2.72.7 0.2 (0.1 to 0.4)0.2 (0.1 to 0.4) 1.41.4 0.0 (0.0 (770.2 to 0.1)0.2 to 0.1) 0.50.5 0.0 (0.0 (770.2 to 0.2)0.2 to 0.2)

35^4435^44 264264 2.82.8 0.3 (0.2 to 0.5)0.3 (0.2 to 0.5) 1.41.4 0.0 (0.0 (770.3 to 0.3)0.3 to 0.3) 0.60.6 0.0 (0.0 (770.2 to 0.2)0.2 to 0.2)

45^9045^90 190190 2.72.7 0.2 (0.0 to 0.4)0.2 (0.0 to 0.4) 1.31.3 770.1 (0.1 (770.4 to 0.2)0.4 to 0.2) 0.60.6 0.0 (0.0 (770.2 to 0.2)0.2 to 0.2)

Education yearsEducation years

00 286286 2.72.7 00 1.31.3 00 0.50.5 00

1^51^5 450450 2.72.7 0.0 (0.0 (770.1 to 0.1)0.1 to 0.1) 1.31.3 0.0 (0.0 (770.2 to 0.2)0.2 to 0.2) 0.40.4 770.1 (0.1 (770.2 to 0.1)0.2 to 0.1)

6^106^10 188188 2.72.7 0.0 (0.0 (770.1 to 0.2)0.1 to 0.2) 1.51.5 0.1 (0.1 (770.1 to 0.4)0.1 to 0.4) 0.90.9 0.3 (0.1 to 0.5)0.3 (0.1 to 0.5)

11^2011^20 4343 2.72.7 0.0 (0.0 (770.3 to 0.2)0.3 to 0.2) 1.81.8 0.4 (0.1 to 0.8)0.4 (0.1 to 0.8) 1.21.2 0.6 (0.3 to 1.0)0.6 (0.3 to 1.0)

Marital statusMarital status

Never marriedNevermarried 5757 2.62.6 00 1.21.2 00 0.60.6 00

MarriedMarried 694694 2.72.7 770.1 (0.1 (770.3 to 0.1)0.3 to 0.1) 1.41.4 0.3 (0.3 (770.1 to 0.6)0.1 to 0.6) 0.60.6 0.1 (0.1 (770.2 to 0.4)0.2 to 0.4)

WidowedWidowed 106106 2.62.6 770.1 (0.1 (770.4 to 0.1)0.4 to 0.1) 1.21.2 0.1 (0.1 (770.3 to 0.6)0.3 to 0.6) 0.40.4 770.1 (0.1 (770.4 to 0.3)0.4 to 0.3)

DivorcedDivorced 1414 2.92.9 0.1 (0.1 (770.3 to 0.5)0.3 to 0.5) 0.70.7 770.4 (0.4 (771.0 to 0.3)1.0 to 0.3) 0.40.4 0.0 (0.0 (770.5 to 0.6)0.5 to 0.6)

SeparatedSeparated 9696 2.62.6 770.1 (0.1 (770.4 to 0.1)0.4 to 0.1) 1.11.1 0.0 (0.0 (770.4 to 0.4)0.4 to 0.4) 0.50.5 0.1 (0.1 (770.2 to 0.4)0.2 to 0.4)
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Table 3Table 3 Distribution and differencesbygender, age, education andmarital status of trauma frommaterial deprivation, warlike conditions andbrain injury in Site 2 duringDistribution anddifferencesbygender, age, education andmarital status of trauma frommaterial deprivation,warlike conditions andbrain injury in Site 2 during

the year prior to interview reported by 967 adult residents of Site 2,Thailand, 1990the year prior to interview reported by 967 adult residents of Site 2,Thailand,1990

VariableVariable nn Material deprivationMaterial deprivation Warlike conditionsWarlike conditions Brain injuryBrain injury

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

GenderGender

MaleMale 374374 0.40.4 00 0.20.2 00 0.020.02 00

FemaleFemale 593593 0.30.3 770.1 (0.1 (770.2 to 0.0)0.2 to 0.0) 0.10.1 770.1 (0.1 (770.2 to 0.1)0.2 to 0.1) 0.010.01 770.02 (0.02 (770.04 to 0.00)0.04 to 0.00)

Age in yearsAge in years

18^2418^24 135135 0.30.3 00 0.20.2 00 0.040.04 00

25^3425^34 378378 0.30.3 770.1 (0.1 (770.2 to 0.1)0.2 to 0.1) 0.10.1 770.1 (0.1 (770.2 to 0.0)0.2 to 0.0) 0.020.02 770.01 (0.01 (770.04 to 0.02)0.04 to 0.02)

35^4435^44 264264 0.30.3 0.0 (0.0 (770.2 to 0.1)0.2 to 0.1) 0.10.1 770.1 (0.1 (770.2 to 0.0)0.2 to 0.0) 0.010.01 770.02 (0.02 (770.05 to 0.02)0.05 to 0.02)

45^9045^90 190190 0.40.4 0.0 (0.0 (770.1 to 0.2)0.1 to 0.2) 0.10.1 770.2 (0.2 (770.3 to 0.0)0.3 to 0.0) 0.010.01 770.02 (0.02 (770.06 to 0.01)0.06 to 0.01)

Education yearsEducation years

00 286286 0.40.4 00 0.20.2 00 0.020.02 00

1^51^5 450450 0.30.3 770.1 (0.1 (770.2 to 0.0)0.2 to 0.0) 0.10.1 770.1 (0.1 (770.1 to 0.0)0.1 to 0.0) 0.020.02 0.00 (0.00 (770.03 to 0.02)0.03 to 0.02)

6^106^10 188188 0.30.3 770.0 (0.0 (770.2 to 0.1)0.2 to 0.1) 0.20.2 0.0 (0.0 (770.1 to 0.1)0.1 to 0.1) 0.010.01 770.02 (0.02 (770.05 to 0.01)0.05 to 0.01)

11^2011^20 4343 0.30.3 770.1 (0.1 (770.3 to 0.1)0.3 to 0.1) 0.20.2 0.0 (0.0 (770.2 to 0.1)0.2 to 0.1) 0.000.00 770.03 (0.03 (770.08 to 0.02)0.08 to 0.02)

Marital statusMarital status

NevermarriedNever married 5757 0.20.2 00 0.10.1 00 0.070.07 00

MarriedMarried 694694 0.30.3 0.1 (0.1 (770.1 to 0.3)0.1 to 0.3) 0.10.1 0.1 (0.0 to 0.2)0.1 (0.0 to 0.2) 0.010.01 770.05 (0.05 (770.09 to0.09 to770.01)0.01)

WidowedWidowed 106106 0.50.5 0.2 (0.0 to 0.4)0.2 (0.0 to 0.4) 0.10.1 0.2 (0.0 to 0.3)0.2 (0.0 to 0.3) 0.030.03 770.03 (0.03 (770.08 to 0.03)0.08 to 0.03)

DivorcedDivorced 1414 0.30.3 0.1 (0.1 (770.3 to 0.4)0.3 to 0.4) 0.30.3 0.3 (0.0 to 0.6)0.3 (0.0 to 0.6) 0.000.00 770.06 (0.06 (770.15 to 0.02)0.15 to 0.02)

SeparatedSeparated 9696 0.40.4 0.2 (0.0 to 0.4)0.2 (0.0 to 0.4) 0.20.2 0.2 (0.0 to 0.4)0.2 (0.0 to 0.4) 0.000.00 770.06 (0.06 (770.11 to0.11 to770.01)0.01)

Table 4Table 4 Distribution anddifferencesbygender, age, education andmarital status of trauma frombodily injury, coercion andwitnessing violence to others in Site 2 duringDistribution anddifferencesbygender, age, education andmarital status of trauma frombodily injury, coercion andwitnessing violence to others in Site 2 during

the year prior to interview reported by 967 adult residents of Site 2,Thailand, 1990the year prior to interview reported by 967 adult residents of Site 2,Thailand,1990

VariableVariable nn Bodily injuryBodily injury CoercionCoercion Violence to othersViolence to others

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

MeanMean Mean differenceMean difference

(95% CI)(95% CI)

GenderGender

MaleMale 374374 0.070.07 00 0.20.2 00 0.70.7 00

FemaleFemale 593593 0.040.04 770.04 (0.04 (770.09 to 0.00)0.09 to 0.00) 0.10.1 770.1 (0.1 (770.1 to 0.0)0.1 to 0.0) 0.50.5 770.2 (0.2 (770.3 to 0.0)0.3 to 0.0)

Age in yearsAge in years

18^2418^24 135135 0.070.07 00 0.20.2 00 1.01.0 00

25^3425^34 378378 0.050.05 770.01 (0.01 (770.06 to 0.04)0.06 to 0.04) 0.10.1 770.1 (0.1 (770.1 to 0.0)0.1 to 0.0) 0.50.5 770.5 (0.5 (770.7 to0.7 to770.2)0.2)

35^4435^44 264264 0.060.06 770.01 (0.01 (770.08 to 0.06)0.08 to 0.06) 0.20.2 0.0 (0.0 (770.1 to 0.1)0.1 to 0.1) 0.50.5 770.4 (0.4 (770.7 to0.7 to770.2)0.2)

45^9045^90 190190 0.040.04 770.04 (0.04 (770.12 to 0.03)0.12 to 0.03) 0.10.1 770.1 (0.1 (770.2 to 0.0)0.2 to 0.0) 0.70.7 770.4 (0.4 (770.7 to0.7 to770.1)0.1)

Education yearsEducation years

00 286286 0.030.03 00 0.10.1 00 0.60.6 00

1^51^5 450450 0.050.05 0.01 (0.01 (770.03 to 0.06)0.03 to 0.06) 0.10.1 0.0 (0.0 to 0.1)0.0 (0.0 to 0.1) 0.60.6 0.0 (0.0 (770.2 to 0.1)0.2 to 0.1)

6^106^10 188188 0.080.08 0.03 (0.03 (770.02 to 0.09)0.02 to 0.09) 0.10.1 0.0 (0.0 (770.1 to 0.1)0.1 to 0.1) 0.70.7 0.1 (0.1 (770.1 to 0.3)0.1 to 0.3)

11^2011^20 4343 0.120.12 0.08 (0.08 (770.02 to 0.18)0.02 to 0.18) 0.30.3 0.2 (0.1 to 0.4)0.2 (0.1 to 0.4) 0.70.7 0.1 (0.1 (770.3 to 0.5)0.3 to 0.5)

Marital statusMarital status

NevermarriedNever married 5757 0.110.11 00 0.20.2 00 1.01.0 00

MarriedMarried 694694 0.040.04 770.04 (0.04 (770.13 to 0.05)0.13 to 0.05) 0.10.1 0.0 (0.0 (770.2 to 0.1)0.2 to 0.1) 0.60.6 770.1 (0.1 (770.5 to 0.2)0.5 to 0.2)

WidowedWidowed 106106 0.100.10 0.06 (0.06 (770.05 to 0.17)0.05 to 0.17) 0.10.1 0.0 (0.0 (770.1 to 0.2)0.1 to 0.2) 0.70.7 0.1 (0.1 (770.3 to 0.5)0.3 to 0.5)

DivorcedDivorced 1414 0.070.07 0.01 (0.01 (770.16 to 0.19)0.16 to 0.19) 0.20.2 0.1 (0.1 (770.2 to 0.3)0.2 to 0.3) 0.30.3 770.4 (0.4 (771.1 to 0.3)1.1 to 0.3)

SeparatedSeparated 9696 0.090.09 0.03 (0.03 (770.07 to 0.14)0.07 to 0.14) 0.20.2 0.0 (0.0 (770.1 to 0.2)0.1 to 0.2) 0.60.6 770.1 (0.1 (770.5 to 0.3)0.5 to 0.3)
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Tables 3 and 4 show the relationshipsTables 3 and 4 show the relationships

between demographic characteristics andbetween demographic characteristics and

trauma in Site 2 during the year beforetrauma in Site 2 during the year before

interview. Each category of trauma eventsinterview. Each category of trauma events

reveals a marked reduction in mean scoresreveals a marked reduction in mean scores

from the Pol Pot era trauma. Although therefrom the Pol Pot era trauma. Although there

are some differences in the reporting ofare some differences in the reporting of

trauma events by demography, confidencetrauma events by demography, confidence

intervals do not reveal significantintervals do not reveal significant

differences within each trauma category,differences within each trauma category,

with the possible exception that respon-with the possible exception that respon-

dents who had lost a spouse reported moredents who had lost a spouse reported more

material deprivation and warlike condi-material deprivation and warlike condi-

tions. Traumatic brain injury events duringtions. Traumatic brain injury events during

this time period were not significantlythis time period were not significantly

different by demography although personsdifferent by demography although persons

who had never been married reported lesswho had never been married reported less

brain injury than did persons of any otherbrain injury than did persons of any other

marital status.marital status.

Examining the relationship betweenExamining the relationship between

cumulative trauma during the Pol Pot eracumulative trauma during the Pol Pot era

and the relative frequency of each of theand the relative frequency of each of the

specific trauma categories, it is apparentspecific trauma categories, it is apparent

that the different kinds of trauma werethat the different kinds of trauma were

3 4 33 4 3

Table 5Table 5 Absolute and proportional contributions of trauma categories to the total depressive symptom score among 967 adult residents of Site 2,Thailand, 1990Absolute and proportional contributions of trauma categories to the total depressive symptom score among 967 adult residents of Site 2,Thailand, 1990

Trauma categoryTrauma category Time periodTime period Number of reportedNumber of reported

trauma eventstrauma events

Slope (symptom unitsSlope (symptom units

per trauma event)per trauma event)

Net contribution of traumaNet contribution of trauma

events to symptom scoreevents to symptom score11

Point estimatePoint estimate 95%CI95% CI Symptom unitsSymptom units %%

Warlike conditionsWarlike conditions Pol PotPol Pot

CampCamp

13151315

140140

0.0500.050

0.0310.031

0.017 to 0.0840.017 to 0.084

770.057 to 0.1190.057 to 0.119

66.366.3

4.34.3

15.015.0

1.01.0

Material deprivationMaterial deprivation Pol PotPol Pot

CampCamp

25882588

329329

0.0200.020

0.2020.202

770.034 to 0.0740.034 to 0.074

0.145 to 0.2600.145 to 0.260

52.152.1

66.666.6

11.811.8

15.115.1

Brain injuryBrain injury Pol PotPol Pot

CampCamp

551551

1616

0.1510.151

0.2200.220

0.098 to 0.2040.098 to 0.204

770.017 to 0.4570.017 to 0.457

83.183.1

3.53.5

18.818.8

0.80.8

Bodily injuryBodily injury Pol PotPol Pot

CampCamp

906906

5454

770.0050.005

0.0730.073

770.050 to 0.0390.050 to 0.039

770.062 to 0.2080.062 to 0.208

774.74.7

3.93.9

771.11.1

0.90.9

CoercionCoercion Pol PotPol Pot

CampCamp

28532853

132132

0.0700.070

0.0850.085

0.035 to 0.1040.035 to 0.104

770.020 to 0.1890.020 to 0.189

198.4198.4

11.211.2

45.045.0

2.52.5

Violence to othersViolence to others Pol PotPol Pot

CampCamp

52685268

578578

770.0110.011

770.0100.010

770.027 to 0.0060.027 to 0.006

770.010 to 0.0530.010 to 0.053

7755.855.8 7712.612.6

12.412.4 2.82.8

TotalTotal Pol PotPol Pot

CampCamp

TotalTotal

13 48113481

12491249

14 37014 370

NANA

NANA

NANA

NANA

NANA

NANA

339.4339.4

101.9101.9

441.3441.3

76.976.9

23.123.1

100.0100.0

1. Controlling for age, education, marital status and gender.1. Controlling for age, education, marital status and gender.

Table 6Table 6 Absolute and proportional contributions of trauma event categories to the total post-traumatic stress disorder symptom score among 967 adult residents ofAbsolute and proportional contributions of trauma event categories to the total post-traumatic stress disorder symptom score among 967 adult residents of

Site 2,Thailand, 1990Site 2,Thailand, 1990

Trauma categoryTrauma category Time periodTime period Number of reportedNumber of reported

trauma eventstrauma events

Slope (symptomSlope (symptom

units per trauma event)units per trauma event)

Net contributions of trauma eventNet contributions of trauma event

categories to symptom scorecategories to symptom score11

Point estimatePoint estimate 95% CI95% CI Symptom unitsSymptom units %%

Warlike conditionsWarlike conditions Pol PotPol Pot

CampCamp

13151315

140140

0.0320.032

0.0400.040

770.002 to 0.0650.002 to 0.065

770.047 to 0.1270.047 to 0.127

41.741.7

5.65.6

9.39.3

1.21.2

Material deprivationMaterial deprivation Pol PotPol Pot

CampCamp

25882588

329329

0.0160.016

0.1430.143

770.037 to 0.0690.037 to 0.069

0.087 to 0.2200.087 to 0.220

41.141.1

47.147.1

9.19.1

10.510.5

Brain injuryBrain injury Pol PotPol Pot

CampCamp

551551

1616

0.0600.060

0.1710.171

0.008 to 0.1120.008 to 0.112

770.063 to 0.4050.063 to 0.405

33.133.1

2.72.7

7.47.4

0.60.6

Bodily injuryBodily injury Pol PotPol Pot

CampCamp

906906

5454

0.0130.013

770.0060.006

770.030 to 0.0570.030 to 0.057

770.139 to 0.1270.139 to 0.127

12.112.1

770.30.3

2.72.7

770.10.1

CoercionCoercion Pol PotPol Pot

CampCamp

28532853

132132

0.0780.078

0.1020.102

0.044 to 0.1120.044 to 0.112

770.001 to 0.2050.001 to 0.205

223.3223.3

13.513.5

49.649.6

3.03.0

Violence to othersViolence to others Pol PotPol Pot

CampCamp

52685268

578578

0.0030.003

0.0280.028

770.013 to 0.0190.013 to 0.019

770.003 to 0.0590.003 to 0.059

14.114.1

16.316.3

3.13.1

3.63.6

TotalTotal Pol PotPol Pot

CampCamp

TotalTotal

13 48113481

12491249

14 73014 730

NANA

NANA

NANA

NANA

NANA

NANA

365.4365.4

84.884.8

450.2450.2

81.281.2

18.818.8

100.0100.0

1. Controlling for age, education, marital status and gender.1. Controlling for age, education, marital status and gender.
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not uniformly distributed throughout thenot uniformly distributed throughout the

range of cumulative trauma. At low levelsrange of cumulative trauma. At low levels

of cumulative trauma, traumatic brainof cumulative trauma, traumatic brain

injury events and bodily injury were rela-injury events and bodily injury were rela-

tively uncommon, while material depri-tively uncommon, while material depri-

vation, coercion and warlike conditionsvation, coercion and warlike conditions

tended to predominate. At the highest levelstended to predominate. At the highest levels

of cumulative trauma, the proportionalof cumulative trauma, the proportional

frequency of material deprivation wasfrequency of material deprivation was

greatly reduced; coercive trauma remainedgreatly reduced; coercive trauma remained

relatively high and traumatic brain injuryrelatively high and traumatic brain injury

and bodily injury rose to prominence. Thus,and bodily injury rose to prominence. Thus,

brain and bodily injury were dispropor-brain and bodily injury were dispropor-

tionately common among persons whotionately common among persons who

experienced large numbers of traumaexperienced large numbers of trauma

events overall.events overall.

The point estimate or relative ‘potency’The point estimate or relative ‘potency’

for the different categories of trauma arefor the different categories of trauma are

shown in Table 5 for depressive symptomsshown in Table 5 for depressive symptoms

and in Table 6 for the criterion symptomsand in Table 6 for the criterion symptoms

of PTSD. The point estimates are much moreof PTSD. The point estimates are much more

precise for the more frequent trauma in theprecise for the more frequent trauma in the

Pol Pot era than during the yearPol Pot era than during the year before thebefore the

interview, as reflected in the relativeinterview, as reflected in the relative

widths of the confidence intervals. Thewidths of the confidence intervals. The

relationships between categories of traumarelationships between categories of trauma

and symptoms of depression and PTSDand symptoms of depression and PTSD

are graphically illustrated in Figs 1a andare graphically illustrated in Figs 1a and

2a and 1b and 2b, respectively. For de-2a and 1b and 2b, respectively. For de-

pressive symptoms, consistently strongpressive symptoms, consistently strong

associations with traumatic brain injuryassociations with traumatic brain injury

are apparent in both time periods. Depres-are apparent in both time periods. Depres-

sive symptoms are also strongly associatedsive symptoms are also strongly associated

with material deprivation in the year be-with material deprivation in the year be-

fore the interview. For PTSD symptoms,fore the interview. For PTSD symptoms,

the association with trauma categories isthe association with trauma categories is

weaker.weaker. The strongest associations withThe strongest associations with

this measure of symptomatology are be-this measure of symptomatology are be-

tween traumatic brain injury and coerciontween traumatic brain injury and coercion

in both time periods (Figs 2a and b) andin both time periods (Figs 2a and b) and

with material deprivation in the camp inwith material deprivation in the camp in

the year before interview (Fig. 2b).the year before interview (Fig. 2b).

Almost 15 000 separate trauma eventsAlmost 15 000 separate trauma events

were reported in the two time periodswere reported in the two time periods

(Tables 5 and 6); over 90% (13 481/(Tables 5 and 6); over 90% (13 481/

14 73014 730¼92.5%) of these events were92.5%) of these events were

experienced in the Pol Pot era. As Tablesexperienced in the Pol Pot era. As Tables

5 and 6 show, the frequency of the differ-5 and 6 show, the frequency of the differ-

ent categories of trauma during each of theent categories of trauma during each of the

time periods when combined with theirtime periods when combined with their

estimated potencies (point estimates) andestimated potencies (point estimates) and

adjusted for group differences reveals theadjusted for group differences reveals the

net contribution of each trauma categorynet contribution of each trauma category

to the total symptom scores of depressionto the total symptom scores of depression

and PTSD. For both measures, approxi-and PTSD. For both measures, approxi-

mately 450 symptom units were the netmately 450 symptom units were the net

contribution of all trauma events to thecontribution of all trauma events to the

estimated baseline symptom score thatestimated baseline symptom score that

would have been present in the hypo-would have been present in the hypo-

thetical absence of trauma. For depressivethetical absence of trauma. For depressive

symptoms (Table 5), coercive traumasymptoms (Table 5), coercive trauma

during the Pol Pot era (during the Pol Pot era (nn¼2853 events)2853 events)

had the greatest effect, contributing 198.4had the greatest effect, contributing 198.4

symptom units or 45% of the total. Insymptom units or 45% of the total. In

contrast, traumatic brain injury events,contrast, traumatic brain injury events,

although six times less frequent thanalthough six times less frequent than

coercion during the Pol Pot era (coercion during the Pol Pot era (nn¼551551

events), contributed 83.1 symptom unitsevents), contributed 83.1 symptom units

or almost 20% of the total symptom scoreor almost 20% of the total symptom score

for depression. For PTSD symptoms, co-for depression. For PTSD symptoms, co-

ercive eventsercive events during the Pol Pot era againduring the Pol Pot era again

had the greatesthad the greatest effect, contributing 223.3effect, contributing 223.3

symptom units or almost 50% of the total;symptom units or almost 50% of the total;

traumatic brain injury events contributedtraumatic brain injury events contributed

33.1 symptom units or 7.4%. Similar33.1 symptom units or 7.4%. Similar

3 4 43 4 4

Fig. 1Fig. 1 Depressive symptoms in relation to categories of trauma (a) during the Pol Pot era, and (b) in Site 2 during the year before interview, reported by 967 adultDepressive symptoms in relation to categories of trauma (a) during the Pol Pot era, and (b) in Site 2 during the year before interview, reported by 967 adult

residents of Site 2,Thailand, 1990.Themean differences are linear regression estimates of the effect of an increment of one additional event in each trauma category,residents of Site 2,Thailand, 1990.Themean differences are linear regression estimates of the effect of an increment of one additional event in each trauma category,

controlling for gender, age, education, marital status and trauma (a) in Site 2 during the year before interview, and (b) during the Pol Pot era.controlling for gender, age, education, marital status and trauma (a) in Site 2 during the year before interview, and (b) during the Pol Pot era.
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patterns exist for PTSD and depression forpatterns exist for PTSD and depression for

the refugee camp period, reflecting a smal-the refugee camp period, reflecting a smal-

ler net contribution of brain injury to theler net contribution of brain injury to the

symptoms of PTSD and depression be-symptoms of PTSD and depression be-

cause there were only 16 brain injurycause there were only 16 brain injury

events.events.

DISCUSSIONDISCUSSION

Our data support the conclusion that trau-Our data support the conclusion that trau-

matic brain injury events as reported by ourmatic brain injury events as reported by our

Cambodian respondents were relativelyCambodian respondents were relatively

common experiences in this population,common experiences in this population,

especially for educated persons, who hadespecially for educated persons, who had

an average of one traumatic brain injuryan average of one traumatic brain injury

event each. In addition, of all six traumaevent each. In addition, of all six trauma

categories, traumatic brain injury eventscategories, traumatic brain injury events

revealed the strongest associations withrevealed the strongest associations with

depression and PTSD, with the one excep-depression and PTSD, with the one excep-

tion that coercive events were slightly moretion that coercive events were slightly more

potent than traumatic brain injury eventspotent than traumatic brain injury events

for PTSD. These results are remarkablefor PTSD. These results are remarkable

since traumatic brain injury in refugeesince traumatic brain injury in refugee

populations is not routinely recognised aspopulations is not routinely recognised as

a public health hazard.a public health hazard.

The Cambodian respondents in ourThe Cambodian respondents in our

survey reported numerous episodes of headsurvey reported numerous episodes of head

trauma severe enough to be associated withtrauma severe enough to be associated with

underlying brain injury by a number ofunderlying brain injury by a number of

described mechanisms (Courville, 1937;described mechanisms (Courville, 1937;

Ommaya & Gennarelli, 1974; KwentusOmmaya & Gennarelli, 1974; Kwentus

et alet al, 1985; Mesulam, 1986). Our results, 1985; Mesulam, 1986). Our results

suggest that traumatic brain injury eventssuggest that traumatic brain injury events

can lead to considerable psychiatric seque-can lead to considerable psychiatric seque-

lae up to 10 years after the events havelae up to 10 years after the events have

occurred. It is our hypothesis that theoccurred. It is our hypothesis that the

psychiatric effects from traumatic brainpsychiatric effects from traumatic brain

injury events described in traditional popu-injury events described in traditional popu-

lations will be at least as severe in refugees,lations will be at least as severe in refugees,

because of their compromised physical andbecause of their compromised physical and

mental status (Mollica & Jalbert, 1989;mental status (Mollica & Jalbert, 1989;

Reynell, 1989). Because of the latter, refu-Reynell, 1989). Because of the latter, refu-

gee survivors of traumatic brain injurygee survivors of traumatic brain injury

events might be especially vulnerable toevents might be especially vulnerable to

psychiatric disorders. For example, a mildpsychiatric disorders. For example, a mild

head injury event which had occurred dur-head injury event which had occurred dur-

ing the Pol Pot era might lead to symptomsing the Pol Pot era might lead to symptoms

of depression (Robinson & Szetela, 1981).of depression (Robinson & Szetela, 1981).

Depressive symptoms and neurocognitiveDepressive symptoms and neurocognitive

deficits might diminish the refugees’ abilitydeficits might diminish the refugees’ ability

to cope with their new social realities, suchto cope with their new social realities, such

as refugee camp life in Site 2. Investigationsas refugee camp life in Site 2. Investigations

of neurocognitive changes and accompany-of neurocognitive changes and accompany-

ing psychiatric symptoms in traditional trau-ing psychiatric symptoms in traditional trau-

matic brain injury research have shown thatmatic brain injury research have shown that

the psychiatric effects of traumatic brainthe psychiatric effects of traumatic brain

injury only worsen with poor social perfor-injury only worsen with poor social perfor-

mance and limited social supports (Jennettmance and limited social supports (Jennett

& Teasdale, 1981; Dikmen& Teasdale, 1981; Dikmen et alet al, 1983,, 1983,

1986, 1994, 1995, 1996). This process1986, 1994, 1995, 1996). This process

may be of special concern in refugee popula-may be of special concern in refugee popula-

tions where there is no recognition of thetions where there is no recognition of the

refugees’ underlying traumatic brain injuryrefugees’ underlying traumatic brain injury

events.events.

Our findings are consistent with recentOur findings are consistent with recent

work suggesting that the self-report of headwork suggesting that the self-report of head

injury is a risk factor for depression and theinjury is a risk factor for depression and the

severity of depression in combat-exposedseverity of depression in combat-exposed

veterans (Vasterlingveterans (Vasterling et alet al, 2000). The effect, 2000). The effect

of head injury appeared also to beof head injury appeared also to be

associated with PTSD but to a lesser degree;associated with PTSD but to a lesser degree;

head injury predicted depression but nothead injury predicted depression but not

PTSD severity.PTSD severity.

3 4 53 4 5

Fig. 2Fig. 2 Six criterion symptoms of post-traumatic stress disorder in relation to categories of trauma (a) during the Pol Pot era, and (b) in Site 2 during theyear beforeSix criterion symptoms of post-traumatic stress disorder in relation to categories of trauma (a) during the Pol Pot era, and (b) in Site 2 during theyear before

interview, reportedby 967 adultresidents of Site 2,Thailand,1990.Themeandifferences are linear regression estimates of the effectof an incrementof one additional eventinterview, reportedby 967 adultresidents of Site 2,Thailand,1990.Themeandifferences are linear regression estimates of the effectof an incrementof one additional event

in each trauma category, controlling for gender, age, education, marital status and trauma (a) in Site 2 during theyear before interview, and (b) during the Pol Pot era.in each trauma category, controlling for gender, age, education,marital status and trauma (a) in Site 2 during theyear before interview, and (b) during the Pol Pot era.
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LimitationsLimitations

A number of major limitations affect theA number of major limitations affect the

validity of our hypothesis-building andvalidity of our hypothesis-building and

interpretation of study results. The trau-interpretation of study results. The trau-

matic brain injury events in this study arematic brain injury events in this study are

based upon self-reports; the number ofbased upon self-reports; the number of

individual traumatic brain injury eventsindividual traumatic brain injury events

and estimates of the severity of possibleand estimates of the severity of possible

injury, were not obtained. Informationinjury, were not obtained. Information

regarding post-concussive states andregarding post-concussive states and

objective evidence, such as neuroimagingobjective evidence, such as neuroimaging

and neuropsychological testing, of theand neuropsychological testing, of the

traumatic brain injury experiences weretraumatic brain injury experiences were

not obtained. Torturers and perpetratorsnot obtained. Torturers and perpetrators

of mass violence rarely leave records ofof mass violence rarely leave records of

their actions that can be compared withtheir actions that can be compared with

respondents’ reports. The general issuesrespondents’ reports. The general issues

relating to the accuracy of these reports ofrelating to the accuracy of these reports of

trauma events have been presented in twotrauma events have been presented in two

major reviews (Mollica & Caspi-Yavin,major reviews (Mollica & Caspi-Yavin,

1991; Willis, 1998). However, considerable1991; Willis, 1998). However, considerable

attention was directed in this study toattention was directed in this study to

determining the accuracy of respondents’determining the accuracy of respondents’

self-reports of trauma (Mollicaself-reports of trauma (Mollica et alet al,,

1993, 19981993, 1998aa,,bb).).

The relationship between traumaticThe relationship between traumatic

brain injury events and specific neuro-brain injury events and specific neuro-

psychiatric sequelae was not established inpsychiatric sequelae was not established in

this study. Neuropsychiatric assessmentsthis study. Neuropsychiatric assessments

of each respondent might have revealedof each respondent might have revealed

the neurocognitive deficits associated withthe neurocognitive deficits associated with

traumatic brain injury events; the lattertraumatic brain injury events; the latter

would have also helped establish thewould have also helped establish the

accuracy of self-reporting of traumaticaccuracy of self-reporting of traumatic

brain injury events. The danger of inter-brain injury events. The danger of inter-

viewing the residents of Site 2 (which wasviewing the residents of Site 2 (which was

in a war zone) as well as the limited applic-in a war zone) as well as the limited applic-

ability of culture-fair neuropsychologicalability of culture-fair neuropsychological

tests (with none currently validated fortests (with none currently validated for

Cambodian populations) prevented an ade-Cambodian populations) prevented an ade-

quate assessment of potential traumaticquate assessment of potential traumatic

brain injury effects (Manuel-Dupontbrain injury effects (Manuel-Dupont et alet al,,

1992). Finally, the relationships between1992). Finally, the relationships between

social support and the resiliency to headsocial support and the resiliency to head

injury need to be further evaluated andinjury need to be further evaluated and

established (Mollicaestablished (Mollica et alet al, 2002)., 2002).

Future studiesFuture studies

Future prospective studies which beginFuture prospective studies which begin

closer to the initial period of victimisationcloser to the initial period of victimisation

will also help disentangle the relationshipwill also help disentangle the relationship

between traumatic brain injury events andbetween traumatic brain injury events and

traumatic brain injury effects (psychiatrictraumatic brain injury effects (psychiatric

symptoms and neurocognitive deficits) andsymptoms and neurocognitive deficits) and

their impact on social performance overtheir impact on social performance over

time.time.

Culturally validated methods for theCulturally validated methods for the

clinical evaluation of traumatic brain injuryclinical evaluation of traumatic brain injury

in survivors of mass violence have not beenin survivors of mass violence have not been

clarified. Approaches for disentangling theclarified. Approaches for disentangling the

complicated clinical symptomatology ofcomplicated clinical symptomatology of

comorbid post-concussive syndrome,comorbid post-concussive syndrome,

depression and PTSD have not beendepression and PTSD have not been

adequately researched. Further studies areadequately researched. Further studies are

needed to clarify the relative impact ofneeded to clarify the relative impact of

traumatic brain injury and psychiatric,traumatic brain injury and psychiatric,

social and economic disability. It is possiblesocial and economic disability. It is possible

that survivors of mass violence withthat survivors of mass violence with

traumatic brain injuries are the mosttraumatic brain injuries are the most

chronically disabled psychiatric patientschronically disabled psychiatric patients

and the most difficult to treat.and the most difficult to treat.

Traumatic brain injury, depressionTraumatic brain injury, depression
and PTSDand PTSD

Early identification of depression and PTSDEarly identification of depression and PTSD

together with possible traumatic braintogether with possible traumatic brain

injury is very important in the assessmentinjury is very important in the assessment

of torture survivors and highly traumatisedof torture survivors and highly traumatised

populations. Traumatic brain injury haspopulations. Traumatic brain injury has

potent effects and has an impact on neuro-potent effects and has an impact on neuro-

psychological deficits and the course of ill-psychological deficits and the course of ill-

ness, and may be associated with or evenness, and may be associated with or even

masked by depression (Weinsteinmasked by depression (Weinstein et alet al,,

2001). If a traumatic brain injury is found,2001). If a traumatic brain injury is found,

a neurocognitive evaluation (neurologicala neurocognitive evaluation (neurological

examination, neuropsychological testingexamination, neuropsychological testing

and neuroimaging studies) must beand neuroimaging studies) must be

performed to determine the extent of theperformed to determine the extent of the

deficits. In a refugee camp, where neuro-deficits. In a refugee camp, where neuro-

psychological testing is rarely available, anpsychological testing is rarely available, an

assessment of social and physiologicalassessment of social and physiological

functioning is important.functioning is important.

The psychological horror of massThe psychological horror of mass

violence combined with the physicalviolence combined with the physical

damage of traumatic brain injury may havedamage of traumatic brain injury may have

long-term negative medical and psychiatriclong-term negative medical and psychiatric

effects on many survivors. These effects,effects on many survivors. These effects,

however, can be ameliorated if there ishowever, can be ameliorated if there is

proper recognition of their causes andproper recognition of their causes and

consequences.consequences.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Refugee survivorsmay have experienced traumatic brain injuries.Refugee survivorsmay have experienced traumatic brain injuries.

&& Traumatic brain injury is strongly associatedwith symptoms of depression, and lessTraumatic brain injury is strongly associatedwith symptoms of depression, and less
sowith symptoms of post-traumatic stress disorder (PTSD).sowith symptoms of post-traumatic stress disorder (PTSD).

&& Cliniciansmust always consider traumatic brain injury in refugee survivors withCliniciansmust always consider traumatic brain injury in refugee survivors with
depression and PTSD, as psychiatric comorbiditymay bemasking an underlying headdepression and PTSD, as psychiatric comorbiditymay bemasking an underlying head
injury which, once identified, will call for a different approach and rehabilitation.injury which, once identified, will call for a different approach and rehabilitation.

LIMITATIONSLIMITATIONS

&& This was a retrospective examination of traumatic life experiences and noThis was a retrospective examination of traumatic life experiences and no
objectivemeasures (magnetic resonance imaging, neuropsychological testing) wereobjectivemeasures (magnetic resonance imaging, neuropsychological testing) were
available to cross-validate reports of trauma.available to cross-validate reports of trauma.

&& As this study was conducted several years after themass violence, a cause-and-As this study was conducted several years after themass violence, a cause-and-
effect relationship could not be established between the violence and depression,effect relationship could not be established between the violence and depression,
PTSD and brain injury.PTSD and brain injury.

&& The relationship of previous post-concussive states to current psychiatricThe relationship of previous post-concussive states to current psychiatric
comorbidity was not determined.comorbidity was not determined.
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