
SummarySummary Althoughthehighrate ofAlthoughthe highrate of

suicide in elderlypeople is conventionallysuicide in elderlypeople is conventionally

explained as beingdue to greater intenttoexplained as beingdue to greater intentto

die, wehave noted elderly Sri Lankansdie, wehavenoted elderly Sri Lankans

dyingafter relativelymildpoisoning.Usingdyingafter relativelymildpoisoning.Using

data fromcases of yellowoleanderdata fromcases of yellowoleander

poisoning,weinvestigatedtheeffectof agepoisoning,weinvestigatedtheeffectof age

on outcome in1697 patients, controllingon outcome in1697 patients, controlling

for gender and amount ingested.In fullyfor gender and amount ingested.In fully

adjustedmodels, people over 64 yearsoldadjustedmodels, people over 64 yearsold

were13.8 (95% CI 3.6^53.0) timesmorewere13.8 (95% CI 3.6^53.0) timesmore

likely to die thanthose less than 25 yearslikely to die thanthose less than 25 years

old.The highnumberof suicides in elderlyold.The highnumberof suicides in elderly

people globally is likely to be due, in part,people globally is likely to be due, in part,

to the difficulty they face in surviving theto the difficulty they face in surviving the

effects of boththe poisoningand itseffects of boththe poisoningand its

treatment.treatment.
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Fatal self-harm is a global problem respon-Fatal self-harm is a global problem respon-

sible for around 1 million deaths each yearsible for around 1 million deaths each year

(World Health Organization, 2001; Krug(World Health Organization, 2001; Krug etet

alal, 2002). In most countries the highest in-, 2002). In most countries the highest in-

cidence is in elderly people, in part becausecidence is in elderly people, in part because

self-harm is more often fatal in this ageself-harm is more often fatal in this age

group (Spicer & Miller, 2000; Millergroup (Spicer & Miller, 2000; Miller etet

alal, 2004; Muhlberg, 2004; Muhlberg et alet al, 2005). The high, 2005). The high

incidence is commonly explained by elderlyincidence is commonly explained by elderly

people using larger amounts of poison orpeople using larger amounts of poison or

more lethal methods, and being more intentmore lethal methods, and being more intent

on dying, owing to chronic illness andon dying, owing to chronic illness and

social isolation (Harwood & Jacoby,social isolation (Harwood & Jacoby,

2000; Conwell2000; Conwell et alet al, 2002; Krug, 2002; Krug et alet al,,

2002).2002).

One contributor to the age-relatedOne contributor to the age-related

pattern of fatal self-harm that is little dis-pattern of fatal self-harm that is little dis-

cussed is the physical vulnerability ofcussed is the physical vulnerability of

elderly people (Conwellelderly people (Conwell et alet al, 2002)., 2002).

Elderly people may die more often thanElderly people may die more often than

young people after self-harm because theiryoung people after self-harm because their

bodies may be unable to cope with eitherbodies may be unable to cope with either

the act or its treatment. It has so far beenthe act or its treatment. It has so far been

difficult to assess this vulnerability whiledifficult to assess this vulnerability while

controlling for severity of the attempt, sincecontrolling for severity of the attempt, since

data on (for example) the height jumpeddata on (for example) the height jumped

from or the number of tablets ingestedfrom or the number of tablets ingested

as markers of severity are not readilyas markers of severity are not readily

available.available.

The most common single poison takenThe most common single poison taken

for self-harm in Sri Lanka is yellow olean-for self-harm in Sri Lanka is yellow olean-

der (der (Thevetia peruvianaThevetia peruviana) seeds (Eddleston) seeds (Eddleston

et alet al, 1999, 2005, 1999, 2005aa). Compared with other). Compared with other

poisons, oleander seeds are highly toxic inpoisons, oleander seeds are highly toxic in

small quantities. Most patients takesmall quantities. Most patients take

between one and seven seeds and on ad-between one and seven seeds and on ad-

mission find it easy to recall exactly howmission find it easy to recall exactly how

many they have ingested. Since it is there-many they have ingested. Since it is there-

fore possible to quantify the number offore possible to quantify the number of

seeds ingested, and thereby control for theseeds ingested, and thereby control for the

severity of the attempt, we have been ableseverity of the attempt, we have been able

to use oleander seed poisoning to look atto use oleander seed poisoning to look at

the effect of age on outcome, independentthe effect of age on outcome, independent

of the act’s severity. We have recruited overof the act’s severity. We have recruited over

1900 oleander-poisoned patients to a1900 oleander-poisoned patients to a

cohort study that has allowed us to addresscohort study that has allowed us to address

the issue of physical vulnerability in self-the issue of physical vulnerability in self-

harming elderly people.harming elderly people.

METHODMETHOD

All patients admitted to the adult medicalAll patients admitted to the adult medical

wards of Anuradhapura or Polonnaruwawards of Anuradhapura or Polonnaruwa

general hospitals were seen on admissiongeneral hospitals were seen on admission

and managed following a standard proto-and managed following a standard proto-

col. The number of seeds ingested, possiblecol. The number of seeds ingested, possible

confounders, and outcome were recordedconfounders, and outcome were recorded

prospectively by study doctors. We used theprospectively by study doctors. We used the

program Stata (release 8.0 for Windows)program Stata (release 8.0 for Windows)

for analyses. A randomised controlled trialfor analyses. A randomised controlled trial

of superactivated charcoal was nested withinof superactivated charcoal was nested within

this cohort until the trial’s termination on 16this cohort until the trial’s termination on 16

October 2004, when no effect of charcoalOctober 2004, when no effect of charcoal

on outcome was noted (Eddlestonon outcome was noted (Eddleston et alet al,,

20052005bb). Ethics approval was received from). Ethics approval was received from

Colombo, Sri Lanka, and Oxfordshire, UK,Colombo, Sri Lanka, and Oxfordshire, UK,

research ethics committees.research ethics committees.

RESULTSRESULTS

Between 31Between 31 March 2002 and 22March 2002 and 22 OctoberOctober

2004, a sample of 1939 patients poisoned2004, a sample of 1939 patients poisoned

with oleander were recruited to the cohortwith oleander were recruited to the cohort

(age range 12–77 years, median 21 years);(age range 12–77 years, median 21 years);

1021 (52.7%) of them were male. The1021 (52.7%) of them were male. The

number of seeds ingested was reported bynumber of seeds ingested was reported by

1697 (87.5%) patients and varied from1697 (87.5%) patients and varied from

0.25 to 30 (median 3.0, interquartile range0.25 to 30 (median 3.0, interquartile range

2–5). Men ingested more seeds than women2–5). Men ingested more seeds than women

(median 3.5(median 3.5 vv. 3.0) and older people in-. 3.0) and older people in-

gested more seeds than younger peoplegested more seeds than younger people

(median number of seeds ingested 3.5 by(median number of seeds ingested 3.5 by

those aged under 25 yearsthose aged under 25 years vv. 4.5 by those. 4.5 by those

aged 45 years and over; Spearman’s rankaged 45 years and over; Spearman’s rank

correlation between age and seed numbercorrelation between age and seed number

rr¼0.18,0.18, PP550.001).0.001).

Ninety-four of the 1939 patientsNinety-four of the 1939 patients

(4.8%) died. The female case fatality was(4.8%) died. The female case fatality was

lower than the male case fatality (3.9%lower than the male case fatality (3.9% vv..

5.7%;5.7%; OROR¼0.68, 95% CI 0.44–1.04). In0.68, 95% CI 0.44–1.04). In

gender-adjusted logistic regression modelsgender-adjusted logistic regression models

restricted to the 1697 cases with data onrestricted to the 1697 cases with data on

seed number, the risk of death increasedseed number, the risk of death increased

with age (ORwith age (OR¼1.40, 95% CI 1.18–1.66,1.40, 95% CI 1.18–1.66,

for every 10-year increase in age).for every 10-year increase in age).

Additionally controlling for the number ofAdditionally controlling for the number of

seeds ingested, the odds ratio of death forseeds ingested, the odds ratio of death for

every 10-year increase in age was slightlyevery 10-year increase in age was slightly

attenuated (ORattenuated (OR¼1.32, 95% CI 1.10–1.58)1.32, 95% CI 1.10–1.58)

in age (Fig. 1). The odds ratio of death forin age (Fig. 1). The odds ratio of death for

people over the age of 65 years was 13.8people over the age of 65 years was 13.8

(95% CI 3.6–53.0) compared with people(95% CI 3.6–53.0) compared with people

under the age of 25 years.under the age of 25 years.

In age- and gender-adjusted models, theIn age- and gender-adjusted models, the

number of seeds ingested was indepen-number of seeds ingested was indepen-

dently associated with risk of death: ORdently associated with risk of death: OR

for every additional seed ingested, 1.21for every additional seed ingested, 1.21
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Fig. 1Fig. 1 Odds ratio of death for patients poisonedbyOdds ratio of death for patients poisonedby

yellow oleander, controlled for number of seedsyellow oleander, controlled for number of seeds

ingested and groupedby age, relative to those underingested and groupedby age, relative to those under

25 years old. Bars indicate 95% CI.25 years old. Bars indicate 95% CI.
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(95%(95% CI 1.14–1.28). Associations were un-CI 1.14–1.28). Associations were un-

affected in models controlling for whetheraffected in models controlling for whether

or not the patient took part in theor not the patient took part in the

randomised trial or the treatment received.randomised trial or the treatment received.

DISCUSSIONDISCUSSION

Although the literature on fatal self-harm inAlthough the literature on fatal self-harm in

elderly people always discusses their highelderly people always discusses their high

intent to die (Harwood & Jacoby, 2000;intent to die (Harwood & Jacoby, 2000;

de Leo, 2001; Krugde Leo, 2001; Krug et alet al, 2002), these, 2002), these

people’s relative physical vulnerability topeople’s relative physical vulnerability to

the act of self-harm and to its treatment isthe act of self-harm and to its treatment is

only rarely mentioned (Conwellonly rarely mentioned (Conwell et alet al,,

2002). We have noted many elderly people2002). We have noted many elderly people

dying in Sri Lanka from pesticides anddying in Sri Lanka from pesticides and

oleander seeds who reported ingestingoleander seeds who reported ingesting

relatively small amounts. However, we arerelatively small amounts. However, we are

unaware of any previous empirical studyunaware of any previous empirical study

of their greater vulnerability to the effectsof their greater vulnerability to the effects

of self-poisoning, controlling for the quan-of self-poisoning, controlling for the quan-

tity of poison ingested. Using the exampletity of poison ingested. Using the example

of yellow oleander poisoning, we show inof yellow oleander poisoning, we show in

this study that the excess deaths amongthis study that the excess deaths among

elderly people, when controlled for theelderly people, when controlled for the

amount of poison ingested and thereforeamount of poison ingested and therefore

the severity of the act, is due in part to theirthe severity of the act, is due in part to their

increased frailty. Some of the vulnerabilityincreased frailty. Some of the vulnerability

may result from comorbid illnesses suchmay result from comorbid illnesses such

as ischaemic heart disease, which wouldas ischaemic heart disease, which would

make the use of atropine (the conventionalmake the use of atropine (the conventional

treatment for oleander poisoning) moretreatment for oleander poisoning) more

hazardous. Another reason might be thathazardous. Another reason might be that

the lower body weight of elderly peoplethe lower body weight of elderly people

and/or their reduced elimination of poisonsand/or their reduced elimination of poisons

result in higher concentrations.result in higher concentrations.

There are two main limitations to ourThere are two main limitations to our

analysis. First, inaccuracies in the reportedanalysis. First, inaccuracies in the reported

number of seeds ingested will limit our abil-number of seeds ingested will limit our abil-

ity to control fully for the effect of severityity to control fully for the effect of severity

(as measured by the quantity of oleander(as measured by the quantity of oleander

seeds consumed), leading to an over-seeds consumed), leading to an over-

estimate of the effect of age. Nevertheless,estimate of the effect of age. Nevertheless,

seed number was associated with case-seed number was associated with case-

fatality, and controlling for seed numberfatality, and controlling for seed number

in our model only slightly (by 20%)in our model only slightly (by 20%)

attenuated the associations we observed.attenuated the associations we observed.

Furthermore, unlike self-poisoning withFurthermore, unlike self-poisoning with

pharmaceuticals – in which tens, if notpharmaceuticals – in which tens, if not

hundreds, of tablets are often ingested –hundreds, of tablets are often ingested –

the number of oleander seeds ingested isthe number of oleander seeds ingested is

far fewer (median 3) and therefore thefar fewer (median 3) and therefore the

reported number ingested is likely to bereported number ingested is likely to be

reasonably accurate. Second, it is possiblereasonably accurate. Second, it is possible

that other factors such as delays in seekingthat other factors such as delays in seeking

treatment or greater absorption of poisontreatment or greater absorption of poison

might contribute to their poorer outcome.might contribute to their poorer outcome.

This study shows that elderly people areThis study shows that elderly people are

highly susceptible to the effects of poison-highly susceptible to the effects of poison-

ing and may die despite taking a relativelying and may die despite taking a relatively

small amount of poison. This is likely tosmall amount of poison. This is likely to

be true for all poisons, not just yellowbe true for all poisons, not just yellow

oleander. Suicide prevention efforts in thisoleander. Suicide prevention efforts in this

age group must involve not only improvedage group must involve not only improved

mental health and social services, and re-mental health and social services, and re-

striction of access to lethal means, but alsostriction of access to lethal means, but also

access to high-quality medical treatmentaccess to high-quality medical treatment

and antidotes to reduce the number ofand antidotes to reduce the number of

elderly patients who die from self-harm.elderly patients who die from self-harm.
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