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Self-poisoning is one of the commonest reasons for
hospital admission in adolescents. Previous studies
of people aged 12â€”20 years in the Oxford region
(Hawton & Goldacre, 1982; Goldacre & Hawton,
1985) indicated that admission rates for self
poisoning increased during the 1970s, as they did
nationally, and showed that the average annual death
rate in the few years after discharge from hospital
after an episode of self-poisoning was approximately
four times higher than the national average annual
death rate in the same age group. Suicide was the
main reason for death in self-poisoners.

This paper reports the findings of a study undertaken
in the Oxford region to provide updated information
about trends in admission rates for self-poisoning
in adolescents. The alms of the study were to deter
mine whether the general decline in admission rates
seen since the late 1970s (Brewer & Farmer, 1985)
has been experienced by adolescents, to study
whether the age at which self-poisoning becomes
common has changed, and to use record linkage to
examine the contemporary profile of repetition rates
and mortality rates among self-poisoners.

Method

Oxford Record Linkage Study

The Oxford Record Linkage Study (Goldacre eta!, 1988)was
used to analyse data on hospital admissionsfor self-poisoning
in people aged 12â€”20years. The study contains abstracts
of records of hospital admissionsand death. As these records
can be linked, it was possible to study the pattern of repeat
episodes and subsequent death for individuals following an
initial admission.

In the period covered by this report, data were collected in
six districts of the Oxford region with a total population of
two million people, including approximately 390000 people
aged 10â€”20years.

Identification of episodes of poisoning

Episodes of poisoning were identified using ICDâ€”9codes
for â€œ¿�poisoningby drugs and medicamentsâ€•(codes 960-977).
These categories include deliberate self-poisoning and
overdoses of substances taken in error, but â€˜¿�â€˜¿�excludethe
adverse effects of correct substances properly administeredâ€•
(World Health Organization, 1978). Although episodes
other than deliberate self-poisoning are therefore covered
by these codes, hospital admissions in these categories for
reasons other than deliberate self-poisoning are in fact very
uncommon in teenagers. We were able to verify this in a
sample of patients, as in our previous study (Hawton &
Goldacre, 1982). Of 1123 records for poisoning in our
sample, 1065 (95%) were confirmed as deliberate self
poisoning. Routine data on hospital admissions for
poisoning coded in ICDâ€”9categories 960â€”977therefore
represent a good proxy for large-scale investigations of self
poisoning in this age group.

Data were analysed for general hospital admissions of
individuals aged 10â€”20 years who had a main discharge
diagnosis of poisoning between 1980and 1985. Counts of
admissions from 1974 to 1979 were also recorded, for
comparison. Most of the results reported here are confined
to the 12â€”20year age group because, as we report below,
poisoning was very uncommon in 10â€”and 1l-year-olds.
Trends in admission rates were analysed using the @2test
for trend in proportions (Armitage & Berry, 1987).

Repetition and deaths

Each patient's first recorded episode of poisoning in 1980-84
was defined as an index admission. Any subsequent
admissions for poisoning, and any deaths, up to the
end of 1985 were identified by record linkage. Each
person was followed by this means for a minimum of
one and a maximum of six years (mean 3.6 years). Any
hospital admissions outside the Oxford Record Linkage
Study area are not recorded in the system. However,
deaths of people resident within the area but which
occur outside it are recorded. Any further episodes of
poisoning and deaths which occurred in those who became
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Linked hospital and death records for 10â€”20-year-oldsadmitted with a diagnosis of poisoning
were analysed. Between 1980 and 1985 there was a significant decline in admission rates,
which was mainly attributable to a decline among 16â€”20-year-old females. There was no
evidence of a decline in the admission rates among 12-1 5-year-olds. Ten per cent of the study
population had at least one further hospital admission for poisoning during the mean follow
up period of 3.6 years. Female admission rates were substantially higher than those in males
but readmission rates, given a first admission, were similar. The death rate in the study cohort
was significantly higher than would be expected in the general population of this age and
nearly all the deaths were from violent or unnatural causes.
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Age group
(n)'1980198!Rate

per 1
19820000

age!
1983sex

group
1984/985trend212â€”20

years All events66221.121.621.317.720.319.36.5*12â€”15
years Males274.64.03.23.23.04.30.7Females

11516.918.715.616.218.218.60.3All
14110.511.19.29.510.311.10.016â€”20

years Males16318.116.517.413.316.914.93.0Females
35842.044.044.234.739.036.09@5**All

52129.329.530.123.427.324.812.7**Drugs
acting on central nervous systemonly312â€”15
years Males91.61.51.01.01.11.01.4Females

255.03.72.73.24.33.50.716â€”20
years Males424.94.44.83.73.83.14.8*Females

9312.012.912.08.58.18.814.4**
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over 20 years of age during 1980â€”85were included in
the analysis.
Thenumberofdeathsinthestudycohortwascompared

with the number of expected deaths in a population of this
age and size. The expected number of deaths was calculated
by applying death rates in this age group in the Oxford
region for the years of the study to the number of people
in each age group in our cohort.

Deaths from poisoning without prior record
of hospital admission

All deaths from poisoning, whether as the underlying or
a contributing cause, among people aged 12â€”20years
between 1980 and 1985in the study region were recorded.
These included individuals who died without prior re
corded hospital admission for self-poisoning. Any other
hospital records on the Oxford Record Linkage Study files
for these patients were also identified.

Resufts

Admission rates by age group, sex, and year

Therewere4007admissionstohospitalforpoisoning
between1980and1985inthe10â€”20-yearagegroup.This
comprised 3.4% of all admissions to general hospitals in
this age group during the period. Only 36 of these episodes
wereforpeopleaged10or11years.Between1980and1985
the hospital admission rates for poisoning in 12â€”20-year
olds showed a small but statistically significant decline
(Table I). The major component of the decline was that
in admission rates in 16â€”20-year-oldfemales.

Figure 1 shows that the decline in admission rates in the
olderadolescentsbeganin1978,afterapeakin1977.In
the younger age group the rates remained more stable,
although the trend in the most recent years was, if anything,
upwards.
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Fio. 1. Hospital admission rates 1974â€”85by age group (92-15
years, + + 16â€”20years) for poisoning by drug and medicaments.

Figure 2 shows admission rates at each single year of age
and compares data for 1980â€”85with that previously
reported for 1974â€”79(Hawton & Goldacre, 1982). The
figure shows that admission rates increase strikingly with
age from 12years. There was no change in the age at which
self-poisoning rates increased in the later period; nor was
there any evidence of changes in the age profile for either
sexbetween the two study periods. Admission rates for girls
were four times higher than for boys in the 12â€”15-yearage
group and were more than double those for boys in the
16â€”20-year age group.

Medicinal agents

The group of agents coded under ICDâ€”9code 965
(analgesics, antipyretics, antirheumatics) accounted for 50%
of all episodes between 1980 and 1985, with drugs acting

TABLE I
Hospital admission rates by age group and sex for poisoning by drugs and medicaments

1. Averageannual numberof admissions(for individualsadmittedmore than once, each admissionis counted in this table).
2. x?for trend over 1980â€”85in each age/sex group.
3. ICDâ€”9codes 966â€”970,principally psychotropics (code 969).
*P<O.05, **p<@@@@
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YearNo. of index
admissions0â€”11Number

of months
12-23to

first repeat (
24-35cumulative

%)
36â€”4748 ormore198064052

(8.1)21(11.4)13 (13.4)7 (14.5)7(15.6)198163444
(6.9)11 (8.7)5 (9.5)3 (9.9)0(9.9)198263436
(5.7)7 (6.8)8 (8.0)1(8.2)â€”198352136
(6.9)11 (9.0)4(9.8)â€”â€”198460333
(5.5)10(7.1)â€”â€”â€”Total3032201(6.6)'60

(8.6)30 (9.6)11(10.0)7 (10.2)2
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5.8% in younger adolescents). None of these differences
werestatisticallysignificant. In all, 309 individuals(10.2%)
were admitted again for poisoning at least once in the mean
follow-up of 3.6 years. The decrease in the proportion of
individuals who had a further admission for poisoning
within one year of index admission was not significant, and
the pattern of repetition was very similar to that reported
for the l970s (Goldacre & Hawton, 1985).

Among those who were 12-15 years old at index
admission, none of the boys had more than two admissions
for poisoning, but 12(2.2%) of the girlshad threeor more
admissionsfor poisoning.Of the 2374l6â€”20-year-olds,76
(3.2Â°!.)had at least three admissions for poisoning during
the study period. The highest number of admissions for
poisoning was 14, by a female who was 15 years old at her
index admission in 1983.

Deaths following prior admission for self poisoning

Sixteen people in the self-poisoning cohort died. Two males
died at index admission and 14 (9 males, 5 females) died
during the follow-up. Ofthese 14, 13 were between 16 and
20 years of age at their index admission and all but one
wereaged19yearsoroveratthetimeofdeath.Sevenof
the 14deaths occurred within a year of an admission. Only
twoofthosewhodiedhadmorethanonerecordedhospital
admission for self-poisoning.
Thetwoindividualswho diedatindexadmissionhad

coroners'verdictsofsuicide.Threeoftheother14alsohad
verdicts of suicide on their death certificates (one male who
died from a gunshot wound, another male who died from
self-poisoning, and a girl who jumped from a building).

Two of the other 11 deaths were from natural causes,
bothrespiratorydeathsinfemales,and therewas no
inquest.Theremainingnine,sevenmalesandtwofemales,
diedâ€˜¿�violent'orunnaturaldeaths(e.g.hanging,drowning,
multipleinjuriesonarailwayline,roadtrafficaccidents)
buthadverdictsrecordedotherthansuicide.

The averageannual death ratesof those dischargedalive
afteranadmissionforself-poisoningwere0.6and2.8per
1000 females and males, respectively. The rate for males
is significantly higher than the corresponding rate, of 0.8
per 1000 males, in the general population of similar age
(Table III).
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FIG. 2. Average annual rate of hospital admissions 1974â€”79
(....)and 1980â€”85(â€”) for poisoningbydrugsand medicaments
by age and sex (+ â€”¿�+ females, xâ€”xmales).

onthecentralnervoussystem(codes966â€”970),principally
psychotropics (code 969), comprising 25'!. of episodes
(TableI).Theprincipalchangeovertimewasthatthere
wasanoveralldeclineinthenumberofadmissionsascribed
topoisoningwithpsychotropicagents.Therewasno
appreciablechangeintheuseofanalgesicsorotherdrugs.

Repetition

Ofthe3034individualsaged12â€”20yearswhohadanindex
admission between 1980 and 1984,2152(71%) were female.
Two of the index admissions for boys resulted in their
deaths. These two index admissions were excluded from
the analysis of repetition rates.
Two hundredandonepeople(6.6%)hadatleastone

further hospital admission for poisoning within a year after
theirindexadmission(TableII).Repetitionrateswere
slightlyhigheroverallinfemalesthanmales(10.5'!.and

@ respectively). However, males who had a further
admissionwithinoneyearoftheirindexadmissionwere
morelikelytobeadmittedwithinthefirstthreemonths
(57.4%)thanwerefemales(42.9%).Repetitionrateswere
slightly higher in l6â€”20-year-oldsthan l2-15-year-olds
among those who had a furtheradmission within one year
of their index admission (6.9% in older adolescents,

TABLE II
Number and cumulative percentage of individuals who had at least one further admission for poisoning by length of

time to second admission and year of index admission

1. x' trend= 3.0, not significant.
2. Mean follow-up period of 3.6 years.
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Persons144.817.6'2.91.4â€”4.4Males92.516.9'3.61.2â€”6.0Females52.33.22.20.3â€”4.1
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from the Office of Population Censuses and Surveys
(1986) on movements between family practitioner
committees in England and Wales it was possible to
estimate that, in aggregate, about 4% of 15â€”
24-year-olds move out of the Oxford region each
year. Making an adjustment for this in the older
adolescents would indicate that 7.2% of 16-20-year
olds repeat within a year, rather than 6.9Â°lo.

Brewer & Farmer (1985) have suggested that the
recent reduction in self-poisoning reflects changes in
the availability of prescribed sedatives and other
psychoactive drugs. In our study the decline in
overall admission rates for poisoning has been most
strikingly seen in admissions for poisoning using
psychotropic-type substances. This could suggest that
general practitioners are now more careful in their
prescribing of psychotropics (the majority of which
will be benzodiazepines).

This result is similar to the result of a study of
parasuicide in all age groups admitted to the John
Radcliffe Hospital in Oxford (Platt et a!, 1988),
where there was a reduction in the use of barbiturates
and minor tranquillisers. In the study by Platt et a!,
there was evidence that this reduction was offset by
the increased use of paracetamol. In our study of
the Oxford region as a whole we found no increase
overall in the use of analgesics or other drugs in the
adolescent age group.

In contrast to recent trends in other age groups,
admission rates for seff-poisoning in young adolescents
have not declined. This emphasises the need for
general hospital services for self-poisoning patients
to maintain close liaison with local child and
adolescent services as recommended in guidelines
from the Department of Health & Social Security
(1984).

Comparing the 1970s and 1980s data there has
been no reduction in the age at which self-poisoning
becomes common. Repetition rates were similar in
this study to those in the earlier study and remain
relatively high: 6.6% of individuals had a second
admission within a year of their first admission for
poisoning.

The risk of death was greater among older
adolescents,particularlymales.A minorityofthe
deaths had a coroner's verdict of suicide recorded
buttheviolentnatureofsomeoftheotherdeaths
suggests that possibly more could have been of
suicidal intent. Clinicians need to be especially
vigilant for suicide risk in older adolescent and young
adultmales.

Deaths among male adolescents after admission
forpoisoninghaveremainedsignificantlyhigherthan
in the general population of the same age group.
Nonetheless,mostdeathsoccurredinpeoplewithfew

TABLEIII
Number of deaths during follo w-up in the study population
compared with the expected number of deaths for the same

age group in the general population

Observed Â£vpected' x2 Observed! 95%
expected confidence

interval2

I. Based on deaths for all causes in the Oxford Regional Health
Authorityarea.
2. Estimated using @1O/E.
*P<0.01.

Death from poisoning without
prior admission for poisoning

In the same period, 1980â€”85,ten other people resident in
the study region aged 12â€”20years died from poisoning by
medicinalagents.Therewasno recordofhospitaladmission
for poisoning before their death. Using accepted criteria
for obtainingan accurateestimateofthe numberof suicides
by including cases with coroners' verdicts of open verdict
andaccidentaldeathdueto poisoning(Adeistein&Mardon,
1975), it is likely that nine of these deaths were suicides.

Discussion

This study has only covered self-poisoning that
resulted in hospital admission or death. It is
conceivable that the overall pattern of self-poisoning,
including non-fatal cases not admitted to hospital,
is different from that reported here. For example,
there could have been differences in the characteristics
of self-poisoners who were admitted to hospital and
those who were not (Owens & Jones, 1988) or
changes over time in the proportion of patients
presenting at accident and emergency departments
who wereadmittedto hospital(Gardner,1980).
However,attheJohnRadcliffeHospitalinOxford
therehasbeennoappreciablechangeovertheyears
coveredby thisstudyinthisproportion(approx
imately 88%). If this applies across the region, it
indicates that the decline in admissions for self
poisoning in older female adolescents has arisen as
a resultofa reductioninself-poisoning.
Thefirstrecordedadmissionforpoisoninginour

data may not have been an individual's first-ever
admission for poisoning. A previous admission may
haveoccurredoutsidetheOxfordRecordLinkage
Studyarea,inanearlieryear,orata youngerage,
although the latter is unusual. We also could not
identifymigrationof patientsintoor outof the
Oxfordregionon an individualbasis.Usingdata
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or no previous recorded admissions for self
poisoning. Thus, clinicians should note that, unlike
in adults (Hawton & Fagg, 1988), having more
than one admission for self-poisoning may not
be a good predictor of death. This may be because
of effective support and counselling on first ad
mission. It is also possible that there are two
populations of self-poisoners: those at high risk of
death, and those who have more than one admission
for self-poisoning but who are not intent on
taking their own lives. Further research is needed to
identify the characteristics of self-poisoners who
eventuallycommit suicide,todeterminewhether
ways can be found to reduce this waste of young
lives.
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