
BackgroundBackground Few studies haveFew studies have

systematically investigated the psychiatricsystematically investigated the psychiatric

antecedents of accidental death.antecedents of accidental death.

AimsAims To examine the patterns ofTo examine the patterns of

psychiatricmorbidities contributing topsychiatricmorbidities contributing to

accidental death inthree ethnic groupsaccidental death inthree ethnic groups

(Han,Ami and Atayal) inTaiwan.(Han,Ami and Atayal) inTaiwan.

MethodMethod Acase^controlpsychologicalAcase^controlpsychological

autopsywas conducted among 90autopsywas conducted among 90

accidentaldeaths (randomlyselected fromaccidentaldeaths (randomlyselected from

a total of 413) and180 livingcontrolsa total of 413) and180 livingcontrols

matched for age, gender, ethnicity andmatched for age, gender, ethnicity and

area of residence inTaiwan.area of residence inTaiwan.

ResultsResults Theriskof accidental deathwasTheriskof accidental deathwas

significantly associatedwith alcoholusesignificantly associatedwith alcoholuse

disorder andwith othercommonmentaldisorder andwith other commonmental

disorders.Whenjointlyconsidered, it wasdisorders.Whenjointlyconsidered, it was

greatest whenthese twotypes ofgreatestwhenthese twotypes of

disorders co-existed, followedbydisorders co-existed, followedby

commonmental disorders alone.The riskcommonmental disorders alone.Therisk

of accidental death increasedwiththeof accidental death increasedwiththe

numberof comorbid conditions.numberof comorbid conditions.

ConclusionsConclusions The prevention ofThe prevention of

accidental death should be incorporatedaccidental death should be incorporated

into preventive psychiatry, not just forinto preventive psychiatry, not just for

alcoholuse disorder, but also for all otheralcoholuse disorder, but also for all other

commonmental disorders.commonmental disorders.
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Accident is a major cause of death in mostAccident is a major cause of death in most

countries, and road traffic accidents havecountries, and road traffic accidents have

been projected to be the third leading con-been projected to be the third leading con-

tributor to the burden of disease fortributor to the burden of disease for

the world in 2020, after ischaemic heartthe world in 2020, after ischaemic heart

disease and major depression (Murray &disease and major depression (Murray &

Lopez, 1996). People with mental illnessLopez, 1996). People with mental illness

have high mortality rates for both naturalhave high mortality rates for both natural

and unnatural deaths (e.g. Hiroehand unnatural deaths (e.g. Hiroeh et alet al,,

2001). Although the association between2001). Although the association between

mental illness and suicide has beenmental illness and suicide has been

extensively documented (e.g. by Harris &extensively documented (e.g. by Harris &

Barraclough, 1997), few studies have sys-Barraclough, 1997), few studies have sys-

tematically investigated major psychiatrictematically investigated major psychiatric

disorders preceding accidental death (Hold-disorders preceding accidental death (Hold-

ing & Barraclough, 1977), and no studying & Barraclough, 1977), and no study

has examined the individual and combinedhas examined the individual and combined

effects of psychiatric disorders with theeffects of psychiatric disorders with the

same assessments for cases and controls.same assessments for cases and controls.

Using a matched case–control psychologi-Using a matched case–control psychologi-

cal autopsy, we aimed to examine the pat-cal autopsy, we aimed to examine the pat-

tern of psychiatric morbidity contributingtern of psychiatric morbidity contributing

to accidental death across three ethnicto accidental death across three ethnic

groups in East Taiwan.groups in East Taiwan.

METHODMETHOD

Study sampleStudy sample

The study took place in Hualien County,The study took place in Hualien County,

East Taiwan, between July 1990 and JuneEast Taiwan, between July 1990 and June

1991 among two aboriginal groups, the1991 among two aboriginal groups, the

Atayal and the Ami, and the Han ChineseAtayal and the Ami, and the Han Chinese

population of Taiwan. Aboriginal peoplepopulation of Taiwan. Aboriginal people

in Taiwan have experienced rapid accul-in Taiwan have experienced rapid accul-

turation in the past three decades withturation in the past three decades with

tremendous socio-economic pressure andtremendous socio-economic pressure and

psychosocial stress from the dominantpsychosocial stress from the dominant

Han Chinese population; the Ami are theHan Chinese population; the Ami are the

most acculturated group and the Atayalmost acculturated group and the Atayal

the least acculturated (Cheng & Chen,the least acculturated (Cheng & Chen,

1995). Previous studies have found consid-1995). Previous studies have found consid-

erably higher rates of suicide (Cheng, 1995)erably higher rates of suicide (Cheng, 1995)

and alcoholism (Cheng & Chen, 1995) inand alcoholism (Cheng & Chen, 1995) in

the Atayal compared with the Ami andthe Atayal compared with the Ami and

Han populations.Han populations.

Based on the number of accidentalBased on the number of accidental

deaths occurring in each country in the yeardeaths occurring in each country in the year

before the study, 30 cases were randomlybefore the study, 30 cases were randomly

selected with probability proportional toselected with probability proportional to

size for each type of accidental death insize for each type of accidental death in

people aged 15 years or over in each ofpeople aged 15 years or over in each of

the three ethnic groups. The total numbersthe three ethnic groups. The total numbers

of accidental deaths were 59, 80 and 274of accidental deaths were 59, 80 and 274

among the Atayal, Ami and Han, respec-among the Atayal, Ami and Han, respec-

tively, during the study period. Overall,tively, during the study period. Overall,

81% of the deaths were men, and 66%81% of the deaths were men, and 66%

were the result of road traffic accidents.were the result of road traffic accidents.

The distributions of age, gender and acci-The distributions of age, gender and acci-

dent type were similar in the study sampledent type were similar in the study sample

and in the total group of accidental deaths,and in the total group of accidental deaths,

with no statistically significant difference.with no statistically significant difference.

Every case was matched with two livingEvery case was matched with two living

controls for age (plus or minus 5 years),controls for age (plus or minus 5 years),

gender, ethnicity and area of residencegender, ethnicity and area of residence

(same village or district) during the year be-(same village or district) during the year be-

fore the death, randomly selected from thefore the death, randomly selected from the

census record for the relevant area ofcensus record for the relevant area of

residence.residence.

Ascertainment of accidental deathAscertainment of accidental death

In Taiwan, a death verdict of unnaturalIn Taiwan, a death verdict of unnatural

cause is jointly assigned by a prosecutorcause is jointly assigned by a prosecutor

and a coroner, whose main concern is theand a coroner, whose main concern is the

possibility of homicide. They usually care-possibility of homicide. They usually care-

fully inquire for any evidence of suicidefully inquire for any evidence of suicide

and accident, because such a verdict helpsand accident, because such a verdict helps

to exclude the possibility of homicide. Asto exclude the possibility of homicide. As

previously reported (Cheng, 1995), acci-previously reported (Cheng, 1995), acci-

dent is often recorded as the cause of un-dent is often recorded as the cause of un-

natural deaths that were actually suicidenatural deaths that were actually suicide

(e.g. by drowning, poisoning or falling) on(e.g. by drowning, poisoning or falling) on

the official death certificates to avoid anythe official death certificates to avoid any

argument with insurance agencies andargument with insurance agencies and

the dead person’s relatives. However, thethe dead person’s relatives. However, the

officials do quite accurately differentiateofficials do quite accurately differentiate

between suicide, accident and homicide,between suicide, accident and homicide,

and record the actual cause of death in theirand record the actual cause of death in their

confidential inquest notes.confidential inquest notes.

In view of this, in the first stage ofIn view of this, in the first stage of

ascertainment of accidental death theascertainment of accidental death the

research team jointly examined the inquestresearch team jointly examined the inquest

notes of consecutive unnatural deathsnotes of consecutive unnatural deaths

(including post-mortem reports) and inter-(including post-mortem reports) and inter-

viewed prosecutors and coroners within aviewed prosecutors and coroners within a

few days after the death to collect relevantfew days after the death to collect relevant

information, including any suicidal behav-information, including any suicidal behav-

iour (threats, warnings and notes), mentaliour (threats, warnings and notes), mental

illness, serious life events and the circum-illness, serious life events and the circum-

stances in which the incident occurred.stances in which the incident occurred.

The team then reclassified all unnatural,The team then reclassified all unnatural,

non-homicidal deaths during the researchnon-homicidal deaths during the research

period as suicide (period as suicide (nn¼47), accident47), accident

((nn¼413) or undetermined (413) or undetermined (nn¼2), by joint2), by joint

discussion on a weekly basis. The seconddiscussion on a weekly basis. The second

stage of case identification was the randomstage of case identification was the random

selection of cases from the accident group.selection of cases from the accident group.
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FieldworkFieldwork

The review board of the National ScienceThe review board of the National Science

Council, Taiwan, approved this study.Council, Taiwan, approved this study.

Key informants in the sample cases, includ-Key informants in the sample cases, includ-

ing close relatives of the dead person anding close relatives of the dead person and

significant others, were contacted approxi-significant others, were contacted approxi-

mately 1 month after the death occurred.mately 1 month after the death occurred.

A direct home visit, introduced by a publicA direct home visit, introduced by a public

health nurse or local civil servant, was ar-health nurse or local civil servant, was ar-

ranged in order to conductranged in order to conduct a psychologicala psychological

autopsy interview. Informedautopsy interview. Informed consent wasconsent was

obtained from the key informants after de-obtained from the key informants after de-

tailed explanation of the purpose and inter-tailed explanation of the purpose and inter-

view procedures of this study, andview procedures of this study, and

confidentiality about interview recordsconfidentiality about interview records

was assured. After the completion of the in-was assured. After the completion of the in-

terview for each accidental death, two con-terview for each accidental death, two con-

trols were selected from the local censustrols were selected from the local census

record, and their key informants wererecord, and their key informants were

briefly interviewed, with informed consent.briefly interviewed, with informed consent.

A research psychiatrist (A.T.A.C.) and twoA research psychiatrist (A.T.A.C.) and two

clinical psychologists (one of them from anclinical psychologists (one of them from an

aboriginal ethnic group) conducted theaboriginal ethnic group) conducted the

interview separately. All interviewers hadinterview separately. All interviewers had

years of experience in field interviewsyears of experience in field interviews

related to mental illness and hadrelated to mental illness and had

participated in the previous psychologicalparticipated in the previous psychological

autopsy study of suicide among the sameautopsy study of suicide among the same

groups (Cheng, 1995; Chenggroups (Cheng, 1995; Cheng et alet al, 2000)., 2000).

Two deaths in the sample (both of men:Two deaths in the sample (both of men:

one drowned) were judged to be suicideone drowned) were judged to be suicide

from our psychological autopsy interview.from our psychological autopsy interview.

Both men were found to have had majorBoth men were found to have had major

depression with clear suicidal ideation anddepression with clear suicidal ideation and

communication before death. These casescommunication before death. These cases

were replaced by two subsequent cases ofwere replaced by two subsequent cases of

accidental death, randomly drawn fromaccidental death, randomly drawn from

the same ethnic group.the same ethnic group.

Several key informants were identifiedSeveral key informants were identified

for most cases and controls. The meanfor most cases and controls. The mean

number interviewed was 13 for casesnumber interviewed was 13 for cases

(s.d.(s.d.¼2.2) and 12 for controls (s.d.2.2) and 12 for controls (s.d.¼2.1).2.1).

In 97.8% of both accidental deaths andIn 97.8% of both accidental deaths and

controls, we interviewed family memberscontrols, we interviewed family members

who had lived with the individual beforewho had lived with the individual before

death. We were able to interview at leastdeath. We were able to interview at least

two key informants for each of the casestwo key informants for each of the cases

and the controls.and the controls.

Psychological autopsy interviewPsychological autopsy interview

The psychological autopsy interview wasThe psychological autopsy interview was

modified from a version used in our earliermodified from a version used in our earlier

suicide study among the same ethnic groupssuicide study among the same ethnic groups

in East Taiwan (Cheng, 1995). In this mod-in East Taiwan (Cheng, 1995). In this mod-

ification, we retained several parts of theification, we retained several parts of the

original interview, including questions onoriginal interview, including questions on

medical and psychiatric history and clinicalmedical and psychiatric history and clinical

conditions (including the use of alcohol andconditions (including the use of alcohol and

drugs) at the time of death (122 items), anddrugs) at the time of death (122 items), and

associated demographic and psychosocialassociated demographic and psychosocial

factors (146 items). Additional sectionsfactors (146 items). Additional sections

were designed to obtain information aboutwere designed to obtain information about

personal and environmental conditions forpersonal and environmental conditions for

various types of accidents in cases (43various types of accidents in cases (43

items), as well as the previous history ofitems), as well as the previous history of

accidents in both cases and controls (4accidents in both cases and controls (4

items), making a total of 315 items. A spaceitems), making a total of 315 items. A space

was provided for descriptive informationwas provided for descriptive information

about the scene of the accident. Audiotapeabout the scene of the accident. Audiotape

recordings of several interviews were made,recordings of several interviews were made,

with the interviewees’ informed consent.with the interviewees’ informed consent.

The interview records of cases andThe interview records of cases and

controls were jointly reviewed by the inter-controls were jointly reviewed by the inter-

viewers to reach a consensus. Any residualviewers to reach a consensus. Any residual

disagreement was then clarified by refer-disagreement was then clarified by refer-

ence to the tape-recordings and/or furtherence to the tape-recordings and/or further

visits to the interviewees.visits to the interviewees.

Reliability of psychiatricReliability of psychiatric
assessmentassessment

The interrater reliability of the psychologi-The interrater reliability of the psychologi-

cal autopsy interview was investigatedcal autopsy interview was investigated

in the earlier suicide study (Cheng, 1995).in the earlier suicide study (Cheng, 1995).

Using the results of a pre-test among 10Using the results of a pre-test among 10

suicides from all three groups, the kappasuicides from all three groups, the kappa

coefficients between the three raters at itemcoefficients between the three raters at item

level were found to range from 0.78 tolevel were found to range from 0.78 to

1.00. Psychiatric diagnoses of cases and1.00. Psychiatric diagnoses of cases and

controls were made according to DSM–controls were made according to DSM–

III–R (American Psychiatric Association,III–R (American Psychiatric Association,

1987) by A.T.A.C., who was not masked1987) by A.T.A.C., who was not masked

to case–control status. However, the clini-to case–control status. However, the clini-

cal data for 15 suicides and 15 controls ran-cal data for 15 suicides and 15 controls ran-

domly selected from the three groups weredomly selected from the three groups were

given to another senior psychiatrist, whogiven to another senior psychiatrist, who

was masked to their case–control status,was masked to their case–control status,

for independent diagnoses. Interrater relia-for independent diagnoses. Interrater relia-

bility between the two psychiatrists wasbility between the two psychiatrists was

satisfactory, with 100% agreement forsatisfactory, with 100% agreement for

major depression, substance use disorder,major depression, substance use disorder,

adjustment disorder, schizophrenia andadjustment disorder, schizophrenia and

organic mental disorder.organic mental disorder.

Statistical analysisStatistical analysis

First, descriptive statistics were used toFirst, descriptive statistics were used to

present incidence of accidental death, thepresent incidence of accidental death, the

distribution of demographic characteristicsdistribution of demographic characteristics

and types of accident, and frequencies ofand types of accident, and frequencies of

psychiatric diagnoses in cases and controls.psychiatric diagnoses in cases and controls.

Since our cases and controls were individu-Since our cases and controls were individu-

ally matched, conditional logistic regressionally matched, conditional logistic regression

was next applied to assess the risk of acci-was next applied to assess the risk of acci-

dental death. Univariate regression analysisdental death. Univariate regression analysis

was then performed to calculate the oddswas then performed to calculate the odds

ratios and 95% confidence intervals ofratios and 95% confidence intervals of

accidental death for individual diagnosticaccidental death for individual diagnostic

categories. Finally, multivariate regressioncategories. Finally, multivariate regression

analysis was used to examine theanalysis was used to examine the

interactive effects of all the significant men-interactive effects of all the significant men-

tal disorders and to test whether the effecttal disorders and to test whether the effect

of mental disorders varied across the threeof mental disorders varied across the three

ethnic groups. Statistical analyses were per-ethnic groups. Statistical analyses were per-

formed using SAS version 8.2 (SAS Instituteformed using SAS version 8.2 (SAS Institute

Inc., Cary, NC, USA). The pre-selectedInc., Cary, NC, USA). The pre-selected

alpha level was defined asalpha level was defined as PP550.05.0.05.

RESULTSRESULTS

The age-standardised incidence rate of acci-The age-standardised incidence rate of acci-

dental death in the Atayal group (431.4 perdental death in the Atayal group (431.4 per

100 000) was significantly higher than in100 000) was significantly higher than in

the Ami (199.0 per 100 000) and Hanthe Ami (199.0 per 100 000) and Han

(122.4 per 100 000) groups. Rates were(122.4 per 100 000) groups. Rates were

also significantly higher in men than inalso significantly higher in men than in

women in all three groups (676.0, 285.6women in all three groups (676.0, 285.6

and 181.2 per 100 000 in men, and 150.7,and 181.2 per 100 000 in men, and 150.7,

93.2 and 51.9 per 100 000 in women,93.2 and 51.9 per 100 000 in women,

among Atayal, Ami and Han, respectively).among Atayal, Ami and Han, respectively).

Characteristics of the study sampleCharacteristics of the study sample

Among the case group, there were moreAmong the case group, there were more

men than women in all three ethnic groups,men than women in all three ethnic groups,

ranging from 70% in the Han group toranging from 70% in the Han group to

83% in the Atayal group (Table 1). There83% in the Atayal group (Table 1). There

was a tendency for those in the Atayalwas a tendency for those in the Atayal

group to be younger than in the Ami andgroup to be younger than in the Ami and

Han groups, whereas there were more olderHan groups, whereas there were more older

people in the Han group. The differencepeople in the Han group. The difference

was, however, only marginally significantwas, however, only marginally significant

((ww22¼8.91, d.f.8.91, d.f.¼4,4, PP¼0.063). No statisti-0.063). No statisti-

cally significant difference was observedcally significant difference was observed

among the three groups in terms of genderamong the three groups in terms of gender

distribution (distribution (ww22¼1.67, d.f.1.67, d.f.¼2,2, PP¼0.434)0.434)

and accident type (and accident type (ww22¼0.38, d.f.0.38, d.f.¼2,2,

PP¼0.828). In nearly two-thirds of the cases0.828). In nearly two-thirds of the cases

death was due to a traffic accident, acrossdeath was due to a traffic accident, across

all three groups. Falling was the secondall three groups. Falling was the second

most common cause in all three groups,most common cause in all three groups,

and its incidence was highest in the Atayal,and its incidence was highest in the Atayal,

who live in mountainous areas.who live in mountainous areas.

Distribution of mental illnessDistribution of mental illness

Table 2 presents the percentages of individ-Table 2 presents the percentages of individ-

ual DSM–III–R Axis I diagnoses amongual DSM–III–R Axis I diagnoses among

cases and controls. In all three ethniccases and controls. In all three ethnic

groups, the most prevalent diagnoses weregroups, the most prevalent diagnoses were

substance use disorders (largely alcohol),substance use disorders (largely alcohol),

followed by depressive disorders (mainlyfollowed by depressive disorders (mainly

major depression) in both cases and con-major depression) in both cases and con-

trols. The main difference between casestrols. The main difference between cases

and controls was the generally higher ratesand controls was the generally higher rates

of morbidity in all diagnostic categories inof morbidity in all diagnostic categories in

the former, especially substance use disor-the former, especially substance use disor-

ders. Comorbid conditions were more pre-ders. Comorbid conditions were more pre-

valent than single illnesses among cases,valent than single illnesses among cases,

whereas single illness was more prevalentwhereas single illness was more prevalent
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than comorbidity among controls in allthan comorbidity among controls in all

groups.groups.

In both cases and controls, rates of totalIn both cases and controls, rates of total

psychiatric morbidity were significantlypsychiatric morbidity were significantly

higher in the two aboriginal groups thanhigher in the two aboriginal groups than

in the Han group; this difference wasin the Han group; this difference was

evident mainly for depressive disordersevident mainly for depressive disorders

and substance use disorders, and was notand substance use disorders, and was not

seen in anxiety and adjustment disorders.seen in anxiety and adjustment disorders.

The two aboriginal groups also had signifi-The two aboriginal groups also had signifi-

cantly higher rates of comorbid conditionscantly higher rates of comorbid conditions

than the Han group.than the Han group.

Mental illness and the riskMental illness and the risk
of accidental deathof accidental death

Table 3 lists the odds ratios of accidentalTable 3 lists the odds ratios of accidental

death for the major DSM–III–R diagnosticdeath for the major DSM–III–R diagnostic

categories. For the whole group, the riskcategories. For the whole group, the risk

of accidental death was significantly higherof accidental death was significantly higher

for all diagnostic categories (depressive,for all diagnostic categories (depressive,

anxiety, adjustment and substance use dis-anxiety, adjustment and substance use dis-

orders). Substance use disorders (largelyorders). Substance use disorders (largely

alcohol) were significantly associated withalcohol) were significantly associated with

the risk of accidental death in all three eth-the risk of accidental death in all three eth-

nic groups, whereas the effect of depressivenic groups, whereas the effect of depressive

disorders was significant only in the Atayaldisorders was significant only in the Atayal

group; the odds ratios for anxiety andgroup; the odds ratios for anxiety and

adjustment disorders were not significantadjustment disorders were not significant

in all three groups. The odds ratios forin all three groups. The odds ratios for

any mental disorder other than substanceany mental disorder other than substance

use disorders were mainly significant inuse disorders were mainly significant in

the two aboriginal groups. However, thethe two aboriginal groups. However, the

presence of any mental disorder sig-presence of any mental disorder sig-

nificantly increased the odds ratios ofnificantly increased the odds ratios of

accidental death in all three groups. Theaccidental death in all three groups. The

effects of individual diagnostic categorieseffects of individual diagnostic categories

on the risk of accidental death did not differon the risk of accidental death did not differ

significantly across the three groups. How-significantly across the three groups. How-

ever, the magnitude of association betweenever, the magnitude of association between

accidental death and any mental disorderaccidental death and any mental disorder

other than substance use disorder wasother than substance use disorder was

significantly greater in the Atayal than insignificantly greater in the Atayal than in

the Ami and Han groups. There was nothe Ami and Han groups. There was no

significant interaction between either thesignificant interaction between either the

4 244 24

Table 1Table 1 Characteristics of study sample: cases of accidental death in threeTaiwanese ethnic groupsCharacteristics of study sample: cases of accidental death in threeTaiwanese ethnic groups

Atayal (Atayal (nn¼30)30)

nn (%)(%)

Ami (Ami (nn¼30)30)

nn (%)(%)

Han (Han (nn¼30)30)

nn (%)(%)

Total (Total (nn¼90)90)

nn (%)(%)

Age, yearsAge, years

15^2915^29 11 (37)11 (37) 4 (13)4 (13) 6 (20)6 (20) 21 (23)21 (23)

30^5930^59 15 (50)15 (50) 18 (60)18 (60) 12 (40)12 (40) 45 (50)45 (50)

556060 4 (13)4 (13) 8 (27)8 (27) 12 (40)12 (40) 24 (27)24 (27)

GenderGender

MaleMale 25 (83)25 (83) 24 (80)24 (80) 21 (70)21 (70) 70 (78)70 (78)

FemaleFemale 5 (17)5 (17) 6 (20)6 (20) 9 (30)9 (30) 20 (22)20 (22)

Type of accidentType of accident

TrafficTraffic 20 (67)20 (67) 18 (60)18 (60) 18 (60)18 (60) 56 (62)56 (62)

OtherOther 10 (33)10 (33) 12 (40)12 (40) 12 (40)12 (40) 34 (38)34 (38)

FallingFalling 9 (30)9 (30) 5 (17)5 (17) 4 (13)4 (13) 18 (20)18 (20)

DrowningDrowning 00 3 (10)3 (10) 3 (10)3 (10) 6 (7)6 (7)

CompressionCompression 1 (3)1 (3) 1 (3)1 (3) 3 (10)3 (10) 5 (6)5 (6)

FireFire 00 2 (7)2 (7) 1 (3)1 (3) 3 (3)3 (3)

PoisoningPoisoning 00 1 (3)1 (3) 00 1 (1)1 (1)

BurningBurning 00 00 1 (3)1 (3) 1 (1)1 (1)

Inter-ethnic comparisons on distribution of age, gender and types of accident (trafficInter-ethnic comparisons on distribution of age, gender and types of accident (traffic vv. other) all non-significant.. other) all non-significant.

Table 2Table 2 Prevalence of DSM^III^R diagnoses: casesPrevalence of DSM^III^R diagnoses: cases vv. controls. controls

DSM^III^R diagnosisDSM^III^R diagnosis11 Accidental deaths (Accidental deaths (nn¼90)90) Controls (Controls (nn¼180)180)

AtayalAtayal

((nn¼30)30)

(%)(%)

AmiAmi

((nn¼30)30)

(%)(%)

HanHan

((nn¼30)30)

(%)(%)

TotalTotal

((nn¼90)90)

(%)(%)

AtayalAtayal

((nn¼60)60)

(%)(%)

AmiAmi

((nn¼60)60)

(%)(%)

HanHan

((nn¼60)60)

(%)(%)

TotalTotal

((nn¼180)180)

(%)(%)

Organic and psychotic mental disorders (291, 293, 294, 295, 318)Organic and psychotic mental disorders (291, 293, 294, 295, 318) 33 00 00 11 22 22 22 22

Depressive disordersDepressive disorders 5353 4343 1313 37***37*** 3030 3030 77 22***22***

Major depression (296)Major depression (296) 4040 4040 1010 30**30** 2727 2323 33 18***18***

Dysthymic disorder (300.4)Dysthymic disorder (300.4) 2020 1010 33 1212 55 33 33 44

Depression,NOS (311)Depression, NOS (311) 33 00 00 11 00 55 00 22

Anxiety disorders (300.00, 300.01, 300.02)Anxiety disorders (300.00, 300.01, 300.02) 1717 1313 77 1212 55 55 55 55

Adjustment disorders (309)Adjustment disorders (309) 1717 2020 1717 1818 77 1313 33 88

Substance use disordersSubstance use disorders 7070 6363 3030 54***54*** 3737 3737 1212 28***28***

Alcohol (305.00, 303.90)Alcohol (305.00, 303.90) 7070 6363 3030 54***54*** 3737 3535 1212 28***28***

Other substance (305, 304)Other substance (305, 304) 1717 77 33 99 22 22 00 11

Any disorder other than substance use disordersAny disorder other than substance use disorders 8383 7070 3333 62****62**** 3838 4747 1717 34***34***

Anymental disorderAnymental disorder 8787 8080 5050 72***72*** 5555 5858 2727 47****47****

ComorbidityComorbidity

No cormorbid disorderNo cormorbid disorder 2020 2727 3333 27****27**** 3030 3232 2525 29****29****

Comorbid disordersComorbid disorders 6767 5353 1717 4646 2525 2727 22 1818

NOS, not otherwise specified.NOS, not otherwise specified.
1. Each individual may havemore than one diagnosis.1. Each individualmay havemore than one diagnosis.
**PP550.05, **0.05, **PP550.02, ***0.02, ***PP550.01, ****0.01, ****PP550.001.0.001.
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number of informants or the type of acci-number of informants or the type of acci-

dent (trafficdent (traffic vv. non-traffic) and each of the. non-traffic) and each of the

diagnostic groups, including alcoholism,diagnostic groups, including alcoholism,

with regard to the risk of accidental death.with regard to the risk of accidental death.

The risk of accidental death wasThe risk of accidental death was

examined for various combinations ofexamined for various combinations of

substance use disorders and other mentalsubstance use disorders and other mental

disorders. The magnitude of associationdisorders. The magnitude of association

was greatest if both types of disorder coex-was greatest if both types of disorder coex-

isted, and was also significant for otheristed, and was also significant for other

mental disorders alone, but was not signifi-mental disorders alone, but was not signifi-

cant for substance use disorders alone (Ta-cant for substance use disorders alone (Ta-

ble 3). The rate if substance use and otherble 3). The rate if substance use and other

disorders coexisted was highest amongdisorders coexisted was highest among

the Atayal (66.7%), followed by thethe Atayal (66.7%), followed by the

Ami (53.3%) and Han (13.3%) groupsAmi (53.3%) and Han (13.3%) groups

((ww22¼18.72, d.f.18.72, d.f.¼2,2, PP550.001). In multi-0.001). In multi-

variate analysis, there was no significantvariate analysis, there was no significant

interaction between substance use disordersinteraction between substance use disorders

and other mental disorders, or between theand other mental disorders, or between the

former and any of the other three diagnos-former and any of the other three diagnos-

tic categories, with regard to the risk oftic categories, with regard to the risk of

accidental death.accidental death.

When the risk of accidental death wasWhen the risk of accidental death was

examined for single and comorbid psychi-examined for single and comorbid psychi-

atric conditions, the odds ratios were foundatric conditions, the odds ratios were found

to be significant for both in the total group.to be significant for both in the total group.

The risk of accidental death when comor-The risk of accidental death when comor-

bidity was present was nearly four timesbidity was present was nearly four times

that for single morbidity, and nine timesthat for single morbidity, and nine times

that for no morbidity. The risk of acci-that for no morbidity. The risk of acci-

dental death if comorbidity was presentdental death if comorbidity was present

was significant in all three groups. Whenwas significant in all three groups. When

the effect from the comorbidity statusthe effect from the comorbidity status

was treated as a linear variable in thewas treated as a linear variable in the

order no morbidity, single morbidity andorder no morbidity, single morbidity and

comorbidity, the result showed no depar-comorbidity, the result showed no depar-

ture from linear trend (goodness-of-fit testture from linear trend (goodness-of-fit test

statisticsstatistics¼0.48, d.f.0.48, d.f.¼1,1, PP¼0.488). There-0.488). There-

fore, the presence of one more disorderfore, the presence of one more disorder

was associated with a three times higherwas associated with a three times higher

likelihood of accidental death. This appar-likelihood of accidental death. This appar-

ent linear trend effect from the number ofent linear trend effect from the number of

comorbid psychiatric disorders was notedcomorbid psychiatric disorders was noted

in all three ethnic groups (Table 3).in all three ethnic groups (Table 3).

DISCUSSIONDISCUSSION

Findings in this study have indicated that inFindings in this study have indicated that in

nearly three-quarters of accidental deathsnearly three-quarters of accidental deaths

the person involved had at least one formthe person involved had at least one form

of mental disorder before the accidentof mental disorder before the accident

occurred. The risk of accidental death wasoccurred. The risk of accidental death was

significant for substance use disorders (lar-significant for substance use disorders (lar-

gely alcoholism) and other major categoriesgely alcoholism) and other major categories

of mental disorders, and was greatest forof mental disorders, and was greatest for

comorbidity of substance use disorderscomorbidity of substance use disorders

with other mental disorders. The latterwith other mental disorders. The latter

(but not the former) alone also exerted a(but not the former) alone also exerted a

significant effect. Moreover, the risk ofsignificant effect. Moreover, the risk of

accidental death increased with the numberaccidental death increased with the number

of comorbid conditions.of comorbid conditions.

Previous research on accidents andPrevious research on accidents and

accidental death has investigated generalaccidental death has investigated general

population birth cohorts (Neelemanpopulation birth cohorts (Neeleman etet

alal, 1998), psychiatric patients (Black, 1998), psychiatric patients (Black et alet al,,

1985; Martin1985; Martin et alet al, 1985; Hiroeh, 1985; Hiroeh et alet al,,

2001) and individuals with a history of2001) and individuals with a history of

accidents or a verdict of accidental deathaccidents or a verdict of accidental death

(e.g. Holding & Barraclough, 1977;(e.g. Holding & Barraclough, 1977;

RuschenaRuschena et alet al, 1998) by retrospective re-, 1998) by retrospective re-

view of coroners’ inquest notes and/or med-view of coroners’ inquest notes and/or med-

ical records. To our knowledge, this is theical records. To our knowledge, this is the

first case–control psychological autopsyfirst case–control psychological autopsy

study that has systematically investigatedstudy that has systematically investigated

the individual and combined effects of psy-the individual and combined effects of psy-

chiatric morbidity on the risk of accidentalchiatric morbidity on the risk of accidental

death using the current diagnostic system.death using the current diagnostic system.

Magnitude of psychiatric morbidityMagnitude of psychiatric morbidity
in accidental deathsin accidental deaths

The high frequency of total psychiatricThe high frequency of total psychiatric

morbidity among accidental deaths in thismorbidity among accidental deaths in this

study (50.0–86.7% in the three ethnicstudy (50.0–86.7% in the three ethnic

groups) is comparable with the figure fromgroups) is comparable with the figure from

an earlier study in London (Holding &an earlier study in London (Holding &

Barraclough, 1977). The latter assignedBarraclough, 1977). The latter assigned

psychiatric diagnoses in a total of 110 casespsychiatric diagnoses in a total of 110 cases

of accidental death based on coroners’of accidental death based on coroners’

inquest notes; medical (psychiatric) recordsinquest notes; medical (psychiatric) records

were available for 50% of the cases. Thewere available for 50% of the cases. The

percentages of those who were mentallypercentages of those who were mentally

ill, mentally fit and undiagnosable wereill, mentally fit and undiagnosable were

60%, 18% and 22%, respectively. It is60%, 18% and 22%, respectively. It is

speculated that the rate of mental illnessspeculated that the rate of mental illness

in that study might have been higher if ain that study might have been higher if a

psychological autopsy had been carriedpsychological autopsy had been carried

out. Although the rates of depressive illnessout. Although the rates of depressive illness

are similar in the two studies, we found aare similar in the two studies, we found a

much higher rate of alcohol use disorder;much higher rate of alcohol use disorder;

this is possibly due to the fact that thethis is possibly due to the fact that the

earlier study only made a primary diagnosisearlier study only made a primary diagnosis

with no report on comorbidity. In fact, highwith no report on comorbidity. In fact, high

blood alcohol levels were found post-blood alcohol levels were found post-

mortem in 55% of their cases.mortem in 55% of their cases.

Alcoholism and other mentalAlcoholism and other mental
disordersdisorders

Our finding that alcohol use disorder wasOur finding that alcohol use disorder was

the most significant mental disorder relatedthe most significant mental disorder related

to accidental death was consistent with pre-to accidental death was consistent with pre-

vious studies (e.g. Brewervious studies (e.g. Brewer et alet al, 1994; Smith, 1994; Smith

et alet al, 2001). Accident victims with alcohol-, 2001). Accident victims with alcohol-

ism might not have been drunk at the timeism might not have been drunk at the time

of the accident, but the impairment ofof the accident, but the impairment of

attention and driving performance due toattention and driving performance due to

recent or long-term use of alcohol couldrecent or long-term use of alcohol could

have put them in danger of traffic andhave put them in danger of traffic and

non-traffic accidents (Alberynon-traffic accidents (Albery et alet al, 2000;, 2000;

Cremona, 1986).Cremona, 1986).

The effect of other common mental dis-The effect of other common mental dis-

orders on the risk of accidents has beenorders on the risk of accidents has been

relatively underestimated (Ruschenarelatively underestimated (Ruschena et alet al,,

1998; Hiroeh1998; Hiroeh et alet al, 2001). Our finding of, 2001). Our finding of

a higher incidence of accidental death anda higher incidence of accidental death and

a greater effect of other common mentala greater effect of other common mental

disorders on the risk of accidental deathdisorders on the risk of accidental death

in the Atayal sample may suggest that thein the Atayal sample may suggest that the

prevention of mental disorder should beprevention of mental disorder should be

the target of prevention of accidental deaththe target of prevention of accidental death

in this population. It is likely that commonin this population. It is likely that common

mental disorders may exert a significantmental disorders may exert a significant

risk for accident either by themselves, orrisk for accident either by themselves, or

act as a risk factor for and coexist withact as a risk factor for and coexist with

substance use disorders.substance use disorders.

SuicideSuicide vv. accidental death. accidental death

This study and the previous suicide studyThis study and the previous suicide study

(Cheng, 1995) were conducted in the same(Cheng, 1995) were conducted in the same

Taiwanese population using the same meth-Taiwanese population using the same meth-

ods and the same research team. Bothods and the same research team. Both

studies showed high rates of mental disor-studies showed high rates of mental disor-

ders in those who died as a result of suicideders in those who died as a result of suicide

or accident, the two types of unnatural non-or accident, the two types of unnatural non-

homicidal deaths (Rorsmanhomicidal deaths (Rorsman et alet al, 1982;, 1982;

Cheng, 1995; Harris & Barraclough,Cheng, 1995; Harris & Barraclough,

1997; Ruschena1997; Ruschena et alet al, 1998; Hiroeh, 1998; Hiroeh et alet al,,

2001). Although rates of alcoholism were2001). Although rates of alcoholism were

similar in cases of suicide (44%) and acci-similar in cases of suicide (44%) and acci-

dental death (54%), the correspondingdental death (54%), the corresponding

figures for major depression were appar-figures for major depression were appar-

ently higher in suicide (87%) than inently higher in suicide (87%) than in

accidental death (30%). Moreover, bothaccidental death (30%). Moreover, both

adjustment disorders (18%) and anxietyadjustment disorders (18%) and anxiety

disorders (12%) were more prevalent indisorders (12%) were more prevalent in

cases of accidental death than in suicide.cases of accidental death than in suicide.

In case–control analysis, only major depres-In case–control analysis, only major depres-

sion and alcoholism were significantsion and alcoholism were significant

antecedents for suicide, whereas alcoholismantecedents for suicide, whereas alcoholism

and all types of common mental disordersand all types of common mental disorders

were predictive of accidental death. It iswere predictive of accidental death. It is

likely that certain core symptoms of com-likely that certain core symptoms of com-

mon mental disorders, including poor sleep,mon mental disorders, including poor sleep,

fatigue and poor concentration, are the keyfatigue and poor concentration, are the key

psychopathological features precipitatingpsychopathological features precipitating

accidents.accidents.

Ethnic differencesEthnic differences

Among the three ethnic groups, the oddsAmong the three ethnic groups, the odds

ratios for substance use disorders and otherratios for substance use disorders and other

mental disorders on the risk of accidentalmental disorders on the risk of accidental

death were greater in the Atayal than indeath were greater in the Atayal than in

the Ami and Han samples. Among the threethe Ami and Han samples. Among the three

groups, rates of comorbidity were alsogroups, rates of comorbidity were also

highest in the Atayal (Table 3). Conversely,highest in the Atayal (Table 3). Conversely,

the Han sample had the lowest morbiditythe Han sample had the lowest morbidity

rates of nearly all kinds of psychiatricrates of nearly all kinds of psychiatric
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disorders among both accidental death anddisorders among both accidental death and

control groups. The excess of alcohol usecontrol groups. The excess of alcohol use

disorder in the Atayal was also found indisorder in the Atayal was also found in

the earlier study of suicide among the samethe earlier study of suicide among the same

groups (Cheng, 1995). The evidence hasgroups (Cheng, 1995). The evidence has

suggested that poor mental health in thesuggested that poor mental health in the

Atayal may have substantially contributedAtayal may have substantially contributed

to their having the highest risk for bothto their having the highest risk for both

accidental death and suicide.accidental death and suicide.

Strengths and limitationsStrengths and limitations
of the studyof the study

The major strengths of this study includeThe major strengths of this study include

its matched case–control design, with a re-its matched case–control design, with a re-

presentative sample randomly selected frompresentative sample randomly selected from

the original population of accident victimsthe original population of accident victims

in the three ethnic groups; the use of thein the three ethnic groups; the use of the

same design and assessments for cross-same design and assessments for cross-

ethnic comparisons; the careful ascertain-ethnic comparisons; the careful ascertain-

ment of the causes of death by examiningment of the causes of death by examining

the confidential inquest notes and the im-the confidential inquest notes and the im-

mediate interview with the coroner; andmediate interview with the coroner; and

the optimal strategy for psychiatric diag-the optimal strategy for psychiatric diag-

nosis made by research psychiatrists withnosis made by research psychiatrists with

extensive experience and good reliabilityextensive experience and good reliability

in studies of suicide and alcoholism (Cheng,in studies of suicide and alcoholism (Cheng,

1995; Cheng & Chen, 1995), based on in-1995; Cheng & Chen, 1995), based on in-

formation gathered by interviewing key in-formation gathered by interviewing key in-

formants, who nearly all had lived with theformants, who nearly all had lived with the

accident victims before the incident oc-accident victims before the incident oc-

curred. These strengths are believed to havecurred. These strengths are believed to have

given this study good internal validity.given this study good internal validity.

Findings in this study must be inter-Findings in this study must be inter-

preted in the light of the methodologicalpreted in the light of the methodological

limitations of psychological autopsy. Theselimitations of psychological autopsy. These

include the accuracy of coroners’ reports,include the accuracy of coroners’ reports,

the possibility of the underreporting ofthe possibility of the underreporting of

psychiatric symptoms and illness by infor-psychiatric symptoms and illness by infor-

mants, and any systematic bias from themants, and any systematic bias from the

interviewers. The main problem regardinginterviewers. The main problem regarding

the use of coroners’ verdicts on unnaturalthe use of coroners’ verdicts on unnatural

death is that a proportion of deaths bydeath is that a proportion of deaths by

suicide have often been misclassified assuicide have often been misclassified as

accidental death, for a number of reasonsaccidental death, for a number of reasons

(Neeleman & Wessely, 1997). The strategy(Neeleman & Wessely, 1997). The strategy

for the ascertainment of the causes of deathfor the ascertainment of the causes of death

employed in this study is believed to haveemployed in this study is believed to have

satisfactorily overcome this problem. Oursatisfactorily overcome this problem. Our

in-depth psychological autopsy interviewin-depth psychological autopsy interview

further identified two deaths as suicidefurther identified two deaths as suicide

among the case group. Previous studiesamong the case group. Previous studies

have proved that information from proxyhave proved that information from proxy

respondents is a valid source of data inrespondents is a valid source of data in

determining psychiatric diagnosis (Kellydetermining psychiatric diagnosis (Kelly

& Mann, 1996; Conner& Mann, 1996; Conner et alet al, 2001, 2001aa))

and other correlates (Nelsonand other correlates (Nelson et alet al, 1990;, 1990;

ConnerConner et alet al, 2001, 2001bb). In a case–control). In a case–control

study, the optimal strategy to minimisestudy, the optimal strategy to minimise

any systematic bias is to interview allany systematic bias is to interview all

informants using the same assessments.informants using the same assessments.

Only a few studies (Cheng, 1995; GouldOnly a few studies (Cheng, 1995; Gould

et alet al, 1996) apart from ours have done so., 1996) apart from ours have done so.

The satisfactoryThe satisfactory ad hocad hoc andand post hocpost hoc inter-inter-

rater reliability studies are believed to haverater reliability studies are believed to have

substantially reduced the possibility of sys-substantially reduced the possibility of sys-

tematic bias from the interviewers (Cheng,tematic bias from the interviewers (Cheng,

1995). However, in view of the purposeful1995). However, in view of the purposeful

sampling of accidental deaths in three eth-sampling of accidental deaths in three eth-

nic groups in East Taiwan, the external va-nic groups in East Taiwan, the external va-

lidity of this study for the entire Taiwaneselidity of this study for the entire Taiwanese

population needs to be examined.population needs to be examined.

Implications of findingsImplications of findings

Findings in this study imply that the preven-Findings in this study imply that the preven-

tion of accident or accidental death is likelytion of accident or accidental death is likely

to be closely related to the preventionto be closely related to the prevention

of mental illness. Apart from the well-of mental illness. Apart from the well-

established policy of placing restrictionsestablished policy of placing restrictions

on alcohol drinking while driving or per-on alcohol drinking while driving or per-

forming other activities that carry a highforming other activities that carry a high

risk of physical harm, we should alsorisk of physical harm, we should also

emphasise the importance of early recog-emphasise the importance of early recog-

nition, accurate diagnosis and effectivenition, accurate diagnosis and effective

treatment of substance use disorderstreatment of substance use disorders

(especially alcoholism) and all common(especially alcoholism) and all common

mental disorders. In addition to potentialmental disorders. In addition to potential

environmental risk factors, the possibleenvironmental risk factors, the possible

effect of common mental illnesses shouldeffect of common mental illnesses should

be examined for any society or ethnic groupbe examined for any society or ethnic group

with a high incidence of accidental deaths,with a high incidence of accidental deaths,

so that preventive measures can beso that preventive measures can be

considered.considered.
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