
BackgroundBackground AnincreasedriskofAnincreasedriskof

chokingassociatedwith antipsychoticchokingassociatedwith antipsychotic

medicationhasbeenrepeatedlymedicationhas beenrepeatedly

postulated.postulated.

AimsAims To examine this association in aTo examine this association in a

largenumberof cases of chokingdeaths.largenumberof cases of chokingdeaths.

MethodMethod Cases of individualswho hadCases of individualswho had

diedbecause ofchokingwerelinkedwith adiedbecause ofchokingwerelinkedwith a

case register recordingcontactswithcase register recordingcontactswith

publicmentalhealth services.The actualpublicmentalhealth services.The actual

and expectedrates of psychiatric disorderand expectedrates of psychiatric disorder

and the presence of psychotropicand the presence of psychotropic

medicationinpost-mortembloodsamplesmedicationinpost-mortembloodsamples

were compared.were compared.

ResultsResults The 70 peoplewhohadchokedThe 70 peoplewhohadchoked

to deathwere over 20 timesmorelikely toto deathwere over 20 timesmorelikely to

have beentreatedpreviously forhave beentreatedpreviously for

schizophrenia.Theywere alsomore likelyschizophrenia.Theywere alsomore likely

to have had a priororganic psychiatricto have had a priororganic psychiatric

syndrome.The risk for those receivingsyndrome.The risk for those receiving

thioridazine or lithiumwas, respectively,thioridazine or lithiumwas, respectively,

92 times and 30 timesgreater than92 times and 30 timesgreater than

expected.Other antipsychotic andexpected.Other antipsychotic and

psychotropic drugswere notover-psychotropic drugswerenotover-

represented.represented.

ConclusionsConclusions The increasedriskofThe increasedriskof

deathinpeoplewith schizophreniamaybedeathinpeoplewith schizophreniamaybe

a combination of inherentpredispositionsa combination of inherentpredispositions

and the use of specific antipsychoticdrugs.and the use of specific antipsychoticdrugs.

The increasedriskof choking inthosewithThe increasedriskof choking inthosewith

organicpsychiatric syndromesisconsistentorganicpsychiatric syndromesisconsistent

withthe consequences of compromisedwiththe consequences of compromised

neurological competence.neurological competence.

Declaration of interestDeclaration of interest None.None.

Choking is one of the mechanisms postu-Choking is one of the mechanisms postu-

lated to connect the use of antipsychoticlated to connect the use of antipsychotic

medication with sudden death (Hollister,medication with sudden death (Hollister,

1957; Hussar, 1962; Flaherty & Lahmeyer,1957; Hussar, 1962; Flaherty & Lahmeyer,

1978; Craig, 1980; Lereya1978; Craig, 1980; Lereya et alet al, 1995). In, 1995). In

this paper, ‘choking’ refers to solid gastricthis paper, ‘choking’ refers to solid gastric

contents blocking the trachea or bronchicontents blocking the trachea or bronchi

(a form of aspiration), or a food bolus(a form of aspiration), or a food bolus

lodging in the larynx or laryngopharynxlodging in the larynx or laryngopharynx

(the ‘cafe coronary’: see Haugen, 1963).(the ‘café coronary’: see Haugen, 1963).

Such deaths occur in the general popu-Such deaths occur in the general popu-

lation, particularly in those who spendlation, particularly in those who spend

considerable periods immobile (Cameronconsiderable periods immobile (Cameron

& Zuidema, 1972). The high incidence of& Zuidema, 1972). The high incidence of

tachyphagia among patients with schizo-tachyphagia among patients with schizo-

phrenia has been noted (Simpsonphrenia has been noted (Simpson et alet al,,

1987), as has the frequent abnormality of1987), as has the frequent abnormality of

such patients’ swallowing mechanismssuch patients’ swallowing mechanisms

(Hussar & Bragg, 1969). This could pre-(Hussar & Bragg, 1969). This could pre-

dispose individuals with schizophrenia todispose individuals with schizophrenia to

choking, independent of any role anti-choking, independent of any role anti-

psychotic medication might play. Thispsychotic medication might play. This

study examines the postulated associationstudy examines the postulated association

between death from choking and the usebetween death from choking and the use

of psychotropic drugs, in light of theof psychotropic drugs, in light of the

possible confounding association betweenpossible confounding association between

choking and the presence of schizophrenicchoking and the presence of schizophrenic

disorders.disorders.

METHODMETHOD

In this study, which was approved by theIn this study, which was approved by the

ethics committee of the Department ofethics committee of the Department of

Human Services, Victoria, Australia, aHuman Services, Victoria, Australia, a

matching survey linked the register ofmatching survey linked the register of

deaths reported to the State Coroner ofdeaths reported to the State Coroner of

Victoria with the Victorian Psychiatric CaseVictoria with the Victorian Psychiatric Case

Register (VPCR). The history and charact-Register (VPCR). The history and charact-

eristics of these registers have beeneristics of these registers have been

described elsewhere (Ruschenadescribed elsewhere (Ruschena et alet al,,

1998). All deaths in individuals aged 151998). All deaths in individuals aged 15

years and over, occurring between 1989years and over, occurring between 1989

and 1995, ascribed by the forensic patholo-and 1995, ascribed by the forensic patholo-

gist after post-mortem examination to allgist after post-mortem examination to all

forms of asphyxia were investigated. Aforms of asphyxia were investigated. A

total of 186 deaths were identified.total of 186 deaths were identified.

Excluded from the sample were deathsExcluded from the sample were deaths

due to strangulation (manual or by liga-due to strangulation (manual or by liga-

ture); plastic bag asphyxia (ture); plastic bag asphyxia (nn¼72); postural72); postural

asphyxia (asphyxia (nn¼13); autoerotic asphyxiation13); autoerotic asphyxiation

((nn¼2); and asphyxiation by foreign sub-2); and asphyxiation by foreign sub-

stances other than food (e.g. smoke, carbonstances other than food (e.g. smoke, carbon

monoxide, spoons or surgical gloves;monoxide, spoons or surgical gloves; nn¼4).4).

Also excluded were cases where the bloodAlso excluded were cases where the blood

alcohol content (BAC) exceeded 0.1%alcohol content (BAC) exceeded 0.1%

((nn¼25), including 4 cases with BAC25), including 4 cases with BAC¼0.1–0.1–

0.2% and 10 cases with BAC0.2% and 10 cases with BAC¼0.2–0.3%.0.2–0.3%.

The threshold of 0.1% was chosen to bal-The threshold of 0.1% was chosen to bal-

ance the need to allow for a possible inter-ance the need to allow for a possible inter-

action between alcohol and psychotropicaction between alcohol and psychotropic

medication with the need to exclude thosemedication with the need to exclude those

deaths with such a high BAC that alcoholdeaths with such a high BAC that alcohol

alone was the most probable cause ofalone was the most probable cause of

impaired reflexes.impaired reflexes.

Prior contact with mental health servicesPrior contact with mental health services

was established using the VPCR. Manualwas established using the VPCR. Manual

linkage was checked with a computer algo-linkage was checked with a computer algo-

rithm with better than 95% agreement.rithm with better than 95% agreement.

From the databases, information could beFrom the databases, information could be

obtained on the individual’s age and gender;obtained on the individual’s age and gender;

whether the individual had attendedwhether the individual had attended

publicly funded mental health services inpublicly funded mental health services in

Victoria; any diagnosis made; date of death;Victoria; any diagnosis made; date of death;

cause of death; circumstances of death; andcause of death; circumstances of death; and

the results of post-mortem toxicologicalthe results of post-mortem toxicological

analyses. Relative risks were calculated toanalyses. Relative risks were calculated to

express the difference between the actualexpress the difference between the actual

and the expected incidence of deaths in theand the expected incidence of deaths in the

different mental disorders. Numbers ofdifferent mental disorders. Numbers of

deaths per 100 000 head of population perdeaths per 100 000 head of population per

year were also calculated.year were also calculated.

Drug consumption figures for theDrug consumption figures for the

Australian population were derived fromAustralian population were derived from

the defined daily dosage (DDD) figures pub-the defined daily dosage (DDD) figures pub-

lished in the annuallished in the annual Australian Statistics onAustralian Statistics on

MedicinesMedicines in the years 1990–1996 (relatingin the years 1990–1996 (relating

to the years 1989–1995). These statisticsto the years 1989–1995). These statistics

were published in Canberra by the nowwere published in Canberra by the now

defunct Australian Commonwealth Depart-defunct Australian Commonwealth Depart-

ment of Health and Family Services. For ament of Health and Family Services. For a

chronically administered drug, the DDDchronically administered drug, the DDD

indicates how many people per 1000 of theindicates how many people per 1000 of the

population may have received a standardpopulation may have received a standard

dose of such a listed medication (as defineddose of such a listed medication (as defined

by the DDD) daily. From the informationby the DDD) daily. From the information

published for the years 1989–1995, the sizepublished for the years 1989–1995, the size

of the population receiving antipsychotics,of the population receiving antipsychotics,

antidepressants, anxiolytics and hypnoticsantidepressants, anxiolytics and hypnotics

during these years was estimated.during these years was estimated.

From this population figure compari-From this population figure compari-

sons could be drawn between the expectedsons could be drawn between the expected

numbers of deaths in each population,numbers of deaths in each population,

given their frequency in the general popu-given their frequency in the general popu-

lation, and the actual number of individualslation, and the actual number of individuals

found by toxicological analysis to havefound by toxicological analysis to have

been taking such medication at the time ofbeen taking such medication at the time of

death.death.
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RESULTSRESULTS

Study populationStudy population

Seventy choking deaths were identified overSeventy choking deaths were identified over

the 7-year period (44 males). The averagethe 7-year period (44 males). The average

population of Victoria aged over 15 yearspopulation of Victoria aged over 15 years

during the study period was 3 500 692. Thisduring the study period was 3 500 692. This

suggests an annual mortality rate of 0.286suggests an annual mortality rate of 0.286

deaths per 100 000 persons (males 0.366,deaths per 100 000 persons (males 0.366,

females 0.209). Thirty-one people diedfemales 0.209). Thirty-one people died

following aspiration of gastric contentsfollowing aspiration of gastric contents

(18 males), and 39 from non-aspiration(18 males), and 39 from non-aspiration

choking deaths (the ‘cafe coronary’). Thechoking deaths (the ‘café coronary’). The

mean age at death was higher for thosemean age at death was higher for those

who died following an aspiration thanwho died following an aspiration than

following a non-aspiration choking deathfollowing a non-aspiration choking death

((ZZ-test:-test: PP¼0.072). The difference in age0.072). The difference in age

distributions between the aspiration anddistributions between the aspiration and

non-aspiration deaths was significantnon-aspiration deaths was significant

(two-sided(two-sided tt-test:-test: PP550.05). Table 1 lists0.05). Table 1 lists

the mean and standard deviations of agethe mean and standard deviations of age

for each population and the division amongfor each population and the division among

age groupings.age groupings.

Mental healthMental health

Twenty-five of the 70 individuals had hadTwenty-five of the 70 individuals had had

prior contact with public sector mentalprior contact with public sector mental

health services: 10 had received a principalhealth services: 10 had received a principal

diagnosis of schizophrenia, 8 had an organ-diagnosis of schizophrenia, 8 had an organ-

ic psychiatric disorder, and 1 had anotheric psychiatric disorder, and 1 had another

psychiatric illness (Table 2). For the otherpsychiatric illness (Table 2). For the other

6 individuals no final diagnosis was6 individuals no final diagnosis was

recorded. The representation of peoplerecorded. The representation of people

who had received treatment in the mentalwho had received treatment in the mental

health services was significantly higher thanhealth services was significantly higher than

expected. None of the groups differed fromexpected. None of the groups differed from

the general population in age or gender dis-the general population in age or gender dis-

tribution. Of the 25 individuals who hadtribution. Of the 25 individuals who had

been in contact with mental health services,been in contact with mental health services,

16 had died by the non-aspiration form of16 had died by the non-aspiration form of

choking: 6 had organic disorders, 7 hadchoking: 6 had organic disorders, 7 had

schizophrenia, 1 had another psychiatric ill-schizophrenia, 1 had another psychiatric ill-

ness, and 2 had no final diagnosis. Relativeness, and 2 had no final diagnosis. Relative

risk calculations for non-aspiration deathsrisk calculations for non-aspiration deaths

put the increased risk at 30 times that ofput the increased risk at 30 times that of

the general population for those withthe general population for those with

schizophrenia (95% CI 13.5–67.5), andschizophrenia (95% CI 13.5–67.5), and

43 times that of the general population43 times that of the general population

for those with an organic disorder (95%for those with an organic disorder (95%

CI 18.4–102.6).CI 18.4–102.6).

ToxicologyToxicology

Toxicological analysis was available for 21Toxicological analysis was available for 21

of the 70 deaths, of which 14 tested positiveof the 70 deaths, of which 14 tested positive

for psychotropic medication. Antipsychoticfor psychotropic medication. Antipsychotic

agents were found in 8 of the chokingagents were found in 8 of the choking

deaths: thioridazine was found in 5 casesdeaths: thioridazine was found in 5 cases

and lithium in 3 cases (on one occasionand lithium in 3 cases (on one occasion

the drugs were found concurrently). Anti-the drugs were found concurrently). Anti-

depressants and anxiolytics were found indepressants and anxiolytics were found in

3 cases, in 2 of which the person had also3 cases, in 2 of which the person had also

taken hypnotics.taken hypnotics.

All five individuals in whom thiorida-All five individuals in whom thiorida-

zine was detected were recorded on thezine was detected were recorded on the

VPCR. Three were recorded with a diag-VPCR. Three were recorded with a diag-

nosis of schizophrenia, one had an organicnosis of schizophrenia, one had an organic

disorder, and another had no diagnosisdisorder, and another had no diagnosis

recorded. Thioridazine was the sole medi-recorded. Thioridazine was the sole medi-

cation taken in two cases; in the other casescation taken in two cases; in the other cases

it was taken with one other drug – lithium,it was taken with one other drug – lithium,

the antidepressant dothiepin, and diaze-the antidepressant dothiepin, and diaze-

pam, respectively. Lithium was taken oncepam, respectively. Lithium was taken once

each with thioridazine, dothiepin and dia-each with thioridazine, dothiepin and dia-

zepam. In the five deaths where diazepam,zepam. In the five deaths where diazepam,

temazepam or dothiepin was found intemazepam or dothiepin was found in

the bloodstream, two cases also involvedthe bloodstream, two cases also involved

thioridazine or lithium.thioridazine or lithium.

Table 3 documents the results of rela-Table 3 documents the results of rela-

tive risk calculations that follow the popu-tive risk calculations that follow the popu-

lation estimates provided by the DDDlation estimates provided by the DDD

information. Relative risk calculations wereinformation. Relative risk calculations were

made on the assumption that the case popu-made on the assumption that the case popu-

lation was the total number of cases origin-lation was the total number of cases origin-

ally isolated (that is, all 70 deaths due toally isolated (that is, all 70 deaths due to

choking) rather than only those for whomchoking) rather than only those for whom

toxicology data were available. The use oftoxicology data were available. The use of

thioridazine was associated with anthioridazine was associated with an

increase in the relative risk of deaths dueincrease in the relative risk of deaths due

to choking to over 90 times that of theto choking to over 90 times that of the

general population. Lithium was also asso-general population. Lithium was also asso-

ciated with a statistically significantciated with a statistically significant

increase in the risk of choking, with aincrease in the risk of choking, with a

relative risk more than 30 times that ofrelative risk more than 30 times that of

the general population.the general population.

DISCUSSIONDISCUSSION

Deaths due to choking, whether by aspira-Deaths due to choking, whether by aspira-

tion or on a bolus of food, are relativelytion or on a bolus of food, are relatively

rare occurrences. Previous studies attempt-rare occurrences. Previous studies attempt-

ing to document and compare the rate ofing to document and compare the rate of

choking death for those in hospital withchoking death for those in hospital with

that of the general population have beenthat of the general population have been

hamstrung by small numbers. Data havehamstrung by small numbers. Data have

also been lacking to determine mortalityalso been lacking to determine mortality
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Table1Table1 Study population characteristicsStudy population characteristics

Cause of deathCause of death Age at death (years)Age at death (years)

Total populationTotal population

((nn))

MeanMean

(years)(years)

s.d.s.d. 444040

((nn))

41^5041^50

((nn))

51^6051^60

((nn))

61^7061^70

((nn))

557171

((nn))

ChokingChoking 7070 58.658.6 18.918.9 1414 66 1212 1919 1919

AspirationAspiration 3131 54.054.0 21.321.3 1010 33 33 77 88

Non-aspirationNon-aspiration 3939 62.462.411 16.316.3 44 33 99 1212 1111

1. 0.11. 0.144PP440.05.0.05.

Table 2Table 2 Deaths by choking: breakdown by diagnosisDeaths by choking: breakdown by diagnosis

Deaths by chokingDeaths by choking

Population sizePopulation size

((nn))

TotalTotal

((nn))

MaleMale

((nn))

FemaleFemale

((nn))

Mean ageMean age

(years)(years)

RelativeRelative

riskrisk

95% CI95% CI Deaths perDeaths per

100 000 per year100 000 per year

Organic psychiatric disordersOrganic psychiatric disorders 14 60014 600 88 55 33 60.160.1 30.8*30.8* 14.8^64.114.8^64.1 7.87.8

SchizophreniaSchizophrenia 25 20225 202 1010 66 44 61.061.0 23.0*23.0* 11.9^44.611.9^44.6 5.75.7

Other psychiatric illnessOther psychiatric illness 73 26773 267 11 ^̂ 11 50.050.0 0.70.7 0.1^4.80.1^4.8 0.20.2

No final diagnosisNo final diagnosis 22 93322 933 66 44 22 67.567.5 14.2*14.2* 6.2^32.76.2^32.7 3.73.7

Residual populationResidual population 3364 6903364 690 4545 2929 1616 56.956.9 0.20.2

Total populationTotal population 3500 6923500 692 7070 4444 2626 58.658.6 0.30.3

**PP550.001.0.001.
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rates for choking deaths in the generalrates for choking deaths in the general

population (Craig, 1980). The purpose ofpopulation (Craig, 1980). The purpose of

this study was to examine the presence ofthis study was to examine the presence of

choking deaths, within a large population,choking deaths, within a large population,

over a sufficiently long period to captureover a sufficiently long period to capture

an adequate number of cases for meaning-an adequate number of cases for meaning-

ful analysis. This study documented anful analysis. This study documented an

increased risk of choking deaths in associa-increased risk of choking deaths in associa-

tion with mental illness in general andtion with mental illness in general and

schizophrenia in particular, as well as withschizophrenia in particular, as well as with

the use of thioridazine. This finding accordsthe use of thioridazine. This finding accords

with the cohort study by Mortensen &with the cohort study by Mortensen &

Juel (1990) of patients with schizophrenia,Juel (1990) of patients with schizophrenia,

which found a significantly increasedwhich found a significantly increased

mortality due to aspiration of food.mortality due to aspiration of food.

Polypharmacy does not appear to bePolypharmacy does not appear to be

relevant to the increased mortality rates.relevant to the increased mortality rates.

Of the five deaths associated with thiorida-Of the five deaths associated with thiorida-

zine, in only two was the patient takingzine, in only two was the patient taking

another psychotropic drug. This avoidsanother psychotropic drug. This avoids

the possible complicating factor of outrightthe possible complicating factor of outright

toxicity noted by Jusic & Lader (1994).toxicity noted by Jusic & Lader (1994).

However, regular toxicological analysesHowever, regular toxicological analyses

search primarily for chlorpromazine,search primarily for chlorpromazine,

haloperidol and thioridazine. Unrecognisedhaloperidol and thioridazine. Unrecognised

polypharmacy might have occurred withpolypharmacy might have occurred with

drugs that were not detected, such asdrugs that were not detected, such as

fluphenazine.fluphenazine.

In Victoria the law mandates theIn Victoria the law mandates the

reporting to the coroner of any death thatreporting to the coroner of any death that

appears to have been unexpected,appears to have been unexpected,

unnatural or to have resulted, directly orunnatural or to have resulted, directly or

indirectly, from accident or injury. Theindirectly, from accident or injury. The

law also mandates reporting of patientslaw also mandates reporting of patients

who die while held involuntarily in thewho die while held involuntarily in the

care of a mental health service. In general,care of a mental health service. In general,

however, it is likely that the deaths ofhowever, it is likely that the deaths of

individuals who die at home are reportedindividuals who die at home are reported

less frequently than those dying in care.less frequently than those dying in care.

Sudden death could be attributed to someSudden death could be attributed to some

natural disease process. Choking deaths,natural disease process. Choking deaths,

if observed, are sudden and dramatic, andif observed, are sudden and dramatic, and

their common association with activetheir common association with active

eating is such that a report of the deatheating is such that a report of the death

is made to the coroner. Calculations revealis made to the coroner. Calculations reveal

that, given the deaths recorded on thethat, given the deaths recorded on the

coroner’s database, for the populationcoroner’s database, for the population

with schizophrenia not to have a signifi-with schizophrenia not to have a signifi-

cantly increased risk of choking death,cantly increased risk of choking death,

there would have to have been 756there would have to have been 756

choking deaths. In effect, 686 suchchoking deaths. In effect, 686 such

deaths would have to have gone unre-deaths would have to have gone unre-

ported. For the population with an organicported. For the population with an organic

psychiatric disorder, 973 hypotheticalpsychiatric disorder, 973 hypothetical

deaths are required, and for the thiorida-deaths are required, and for the thiorida-

zine risk not to be significant, the figurezine risk not to be significant, the figure

is 2552 deaths. It seems unlikely that suchis 2552 deaths. It seems unlikely that such

a high number of choking deaths would goa high number of choking deaths would go

unreported.unreported.

Antipsychotic medications have alsoAntipsychotic medications have also

been implicated in sudden cardiac deathsbeen implicated in sudden cardiac deaths

(Mehtonen(Mehtonen et alet al, 1991; Reilly, 1991; Reilly et alet al, 2002), 2002)

and sudden cardiac deaths also obviouslyand sudden cardiac deaths also obviously

occur in the general community. A suddenoccur in the general community. A sudden

cardiac death that appears to be due tocardiac death that appears to be due to

choking therefore exists as a confoundingchoking therefore exists as a confounding

factor that would increase the number offactor that would increase the number of

deaths attributed to choking.deaths attributed to choking.

LimitationsLimitations

The VPCR does not record individuals whoThe VPCR does not record individuals who

have received all their treatment fromhave received all their treatment from

private practitioners. However, the vastprivate practitioners. However, the vast

majority of those with schizophreniamajority of those with schizophrenia

appear on the register. The VPCR popu-appear on the register. The VPCR popu-

lation with a principal diagnosis of schizo-lation with a principal diagnosis of schizo-

phrenia amounts to 0.7% of the totalphrenia amounts to 0.7% of the total

population of Victoria, equal in magnitudepopulation of Victoria, equal in magnitude

to the expected prevalence of schizophreniato the expected prevalence of schizophrenia

in the general community.in the general community.

In matching surveys such as this, anyIn matching surveys such as this, any

errors in data collection serve to decreaseerrors in data collection serve to decrease

the chance of a match being made. Incom-the chance of a match being made. Incom-

pleteness of databases also decreases thepleteness of databases also decreases the

likelihood of a match. In our survey, 12likelihood of a match. In our survey, 12

cases were recorded on the VPCR, indicat-cases were recorded on the VPCR, indicat-

ing that the individual concerned had beening that the individual concerned had been

in contact with public sector mental healthin contact with public sector mental health

services in Victoria at some time. However,services in Victoria at some time. However,

because no other information as to thebecause no other information as to the

outcome of their visit was available, theseoutcome of their visit was available, these

individuals were counted as part of theindividuals were counted as part of the

residual population.residual population.

The absence of complete toxicologicalThe absence of complete toxicological

information for all individuals hampers theinformation for all individuals hampers the

study’s capacity to differentiate betweenstudy’s capacity to differentiate between

the effects of mental illness and those ofthe effects of mental illness and those of

the medication used to treat it. It results inthe medication used to treat it. It results in

a probable underestimation of the relativea probable underestimation of the relative

risk associated with the use of such drugs.risk associated with the use of such drugs.

An additional limitation is whether findingsAn additional limitation is whether findings

of ‘choking’ and/or ‘aspiration’ were madeof ‘choking’ and/or ‘aspiration’ were made

consistently to include and exclude the sameconsistently to include and exclude the same

phenomena. For example, in the context ofphenomena. For example, in the context of

food, choking may be defined to be merelyfood, choking may be defined to be merely

the blockage of the larynx or laryngo-the blockage of the larynx or laryngo-

pharynx, or only appropriate where therepharynx, or only appropriate where there

is a complete blockage of the trachea andis a complete blockage of the trachea and

bronchi by an impacted food bolus. Addi-bronchi by an impacted food bolus. Addi-

tional studies should seek to closely monitortional studies should seek to closely monitor

the definitions used for classificationthe definitions used for classification

purposes.purposes.

FindingsFindings

Elevated rates of death due to choking haveElevated rates of death due to choking have

been found to be associated with a diag-been found to be associated with a diag-

nosis of schizophrenia, organic disordersnosis of schizophrenia, organic disorders

and the use of thioridazine. For the eightand the use of thioridazine. For the eight

individuals with a diagnosis of an organicindividuals with a diagnosis of an organic

disorder, toxicological data were availabledisorder, toxicological data were available

in only one case. For the ten individualsin only one case. For the ten individuals

with a diagnosis of schizophrenia, toxicolo-with a diagnosis of schizophrenia, toxicolo-

gical data were available in six cases:gical data were available in six cases:

thioridazine use was detected in three ofthioridazine use was detected in three of

these cases, lithium in two (once used con-these cases, lithium in two (once used con-

currently with thioridazine), temazepamcurrently with thioridazine), temazepam

alone in one case and the last case had aalone in one case and the last case had a

negative screen. For both populations thenegative screen. For both populations the

evidence is ambiguous about whether theevidence is ambiguous about whether the

increased rates were associated withincreased rates were associated with

medication, or were the result of swallow-medication, or were the result of swallow-

ing difficulties or eating habits inherent ining difficulties or eating habits inherent in

the illness itself (Hussar & Bragg, 1969;the illness itself (Hussar & Bragg, 1969;

SimpsonSimpson et alet al, 1987). In fact, the possible, 1987). In fact, the possible

role of tardive dyskinesia as a source ofrole of tardive dyskinesia as a source of

respiratory difficulty years after the discon-respiratory difficulty years after the discon-

tinuance of antipsychotic therapy meanstinuance of antipsychotic therapy means

that any retrospective study is limited inthat any retrospective study is limited in

its capacity to determine the role ofits capacity to determine the role of

antipsychotics in choking (Yassa & Lal,antipsychotics in choking (Yassa & Lal,

1986).1986).

Thirty-one of the deaths involvedThirty-one of the deaths involved

asphyxiation following the aspiration ofasphyxiation following the aspiration of

food. A less dramatic aspiration couldfood. A less dramatic aspiration could

precipitate pneumonitis and aspirationprecipitate pneumonitis and aspiration

pneumonia (Von Brauchitsch & May,pneumonia (Von Brauchitsch & May,

1968). In the absence of adequate treatment1968). In the absence of adequate treatment

the alveoli fill with oedematous fluid andthe alveoli fill with oedematous fluid and

inflammatory cells (pneumonitis), andinflammatory cells (pneumonitis), and

necrosis results. Death may follow afternecrosis results. Death may follow after

days, weeks or months. As aspiration lead-days, weeks or months. As aspiration lead-

ing to death may be occult, and may following to death may be occult, and may follow
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Table 3Table 3 Relative risk calculations for populations taking prescribedmedicationRelative risk calculations for populations taking prescribedmedication

DrugDrug Average estimatedAverage estimated

population (population (nn))

Choking deathsChoking deaths

((nn))

Relative riskRelative risk 95% CI95%CI

ThioridazineThioridazine 29252925 55 92.1*92.1* 37.2^228.537.2^228.5

LithiumLithium 50255025 33 31.2*31.2* 9.8^99.09.8^99.0

AntidepressantsAntidepressants 5535555355 33 2.82.8 0.9^8.60.9^8.6

AnxiolyticsAnxiolytics 58 06358 063 33 2.72.7 0.8^8.40.8^8.4

HypnoticsHypnotics 62 26362 263 22 1.71.7 0.4^6.60.4^6.6

**PP550.001.0.001.
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a longer illness, it will probably not bea longer illness, it will probably not be

reported to the coroner. This is especiallyreported to the coroner. This is especially

the case given the relative infrequency withthe case given the relative infrequency with

which people with schizophrenia report ill-which people with schizophrenia report ill-

ness. Even if a patient’s death were reportedness. Even if a patient’s death were reported

in conformity with the requirements of thein conformity with the requirements of the

governing legislation, the true cause of thegoverning legislation, the true cause of the

pneumonia might easily be overlooked.pneumonia might easily be overlooked.

Thus, the true extent of deaths due toThus, the true extent of deaths due to

aspiration that did not cause immediateaspiration that did not cause immediate

asphyxiation is at this stage unknown.asphyxiation is at this stage unknown.

Clinical implicationsClinical implications

Aspiration may be mediated by a break-Aspiration may be mediated by a break-

down of the reflexes that serve to preventdown of the reflexes that serve to prevent

oesophageal reflux, deficits in the crico-oesophageal reflux, deficits in the crico-

pharyngeal sphincter reflexes preventingpharyngeal sphincter reflexes preventing

reflux of food into the pharynx, an inter-reflux of food into the pharynx, an inter-

ference with normal sweeping ciliary actionference with normal sweeping ciliary action

in the respiratory tract, or a combination ofin the respiratory tract, or a combination of

such deficits (Plachta, 1965; Solomon,such deficits (Plachta, 1965; Solomon,

1977). People with schizophrenia may be1977). People with schizophrenia may be

predisposed to choking deaths specificallypredisposed to choking deaths specifically

by disorders of the physiology of swallow-by disorders of the physiology of swallow-

ing and reflux, or by behaviour thating and reflux, or by behaviour that

increases the risk. Such risks are largelyincreases the risk. Such risks are largely

independent of the medications employedindependent of the medications employed

to treat the disorder, and in two of theto treat the disorder, and in two of the

deaths involving people with schizophreniadeaths involving people with schizophrenia

toxicological results showed they were nottoxicological results showed they were not

taking antipsychotics. The associationtaking antipsychotics. The association

between organic psychosyndromes andbetween organic psychosyndromes and

choking is not surprising as members of thischoking is not surprising as members of this

group have compromised neurologicalgroup have compromised neurological

competence, are often troubled bycompetence, are often troubled by

coexisting physical disorders and maycoexisting physical disorders and may

have periods of reduced consciousnesshave periods of reduced consciousness

predisposing them to aspiration.predisposing them to aspiration.

The strong association between thiori-The strong association between thiori-

dazine and choking deaths is as dramaticdazine and choking deaths is as dramatic

as it is unexpected. Suggestions that the riskas it is unexpected. Suggestions that the risk

of choking could be reduced by theof choking could be reduced by the

co-administration of anticholinergic drugsco-administration of anticholinergic drugs

(Simpson(Simpson et alet al, 1987) might have led to, 1987) might have led to

the expectation that thioridazine would bethe expectation that thioridazine would be

among the safest antipsychotics, ratheramong the safest antipsychotics, rather

than uniquely associated with such deaths.than uniquely associated with such deaths.

We note the recent study into suddenWe note the recent study into sudden

cardiac death (Reillycardiac death (Reilly et alet al, 2002), as well, 2002), as well

as prior studies (Mehtonenas prior studies (Mehtonen et alet al, 1991) that, 1991) that

showed an increased risk associated withshowed an increased risk associated with

the use of thioridazine.the use of thioridazine.

Clinically, the implications of treatmentClinically, the implications of treatment

are less pronounced. Calculations to deter-are less pronounced. Calculations to deter-

mine the number of patients that must bemine the number of patients that must be

treated before a single choking death occurstreated before a single choking death occurs

(Cook & Sackett, 1995) estimate that 591(Cook & Sackett, 1995) estimate that 591

patients would need to be treated withpatients would need to be treated with

thioridazine over the 7-year period beforethioridazine over the 7-year period before

a single death occurred. For lithium, thea single death occurred. For lithium, the

figure is 1723 patients. This figure is basedfigure is 1723 patients. This figure is based

on the rate of choking in the general popu-on the rate of choking in the general popu-

lation. However, this study also showslation. However, this study also shows

increased levels of choking deaths in theincreased levels of choking deaths in the

population with a diagnosis of schizo-population with a diagnosis of schizo-

phrenia. If the rate of death due to chokingphrenia. If the rate of death due to choking

inherent to schizophrenia is higher thaninherent to schizophrenia is higher than

that of the general population, the differ-that of the general population, the differ-

ence between the rates of choking withence between the rates of choking with

and without thioridazine would be smallerand without thioridazine would be smaller

and the number of treatments neededand the number of treatments needed

before a death resulted would be greater.before a death resulted would be greater.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& The risk of choking is higher in schizophrenia and organic psychiatric illness,The risk of choking is higher in schizophrenia and organic psychiatric illness,
regardless of themedication that is administered.regardless of themedication that is administered.

&& The risk of choking is relatively small, so the increased risks associatedwithThe risk of choking is relatively small, so the increased risks associated with
thioridazine and lithium usemust beweighed against the potential benefits of thesethioridazine and lithiumusemust beweighed against the potential benefits of these
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&& Where possible, the administration of thioridazine should be accompanied byWhere possible, the administration of thioridazine should be accompanied by
increasedmonitoring for the deterioration of swallowing and reflux-preventionincreasedmonitoring for the deterioration of swallowing and reflux-prevention
reflexes.reflexes.

LIMITATIONSLIMITATIONS

&& The rare occurrence of choking deathsmeans that determining themagnitude ofThe rare occurrence of choking deathsmeans that determining themagnitude of
any risk found is problematic.any risk found is problematic.

&& The study is vulnerable to errors in data matching consequent onmatching errorsThe study is vulnerable to errors in data matching consequent onmatching errors
and incomplete data-sets.and incomplete data-sets.

&& Incomplete toxicological information has resulted in an incomplete picture of theIncomplete toxicological information has resulted in an incomplete picture of the
risks associatedwith specific drugs.risks associatedwith specific drugs.
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