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Famous last words...

"I think I am about done now."

(mrs. Beeton 1836-1865)



Summary

In Part A investigations have been made into the problem of
deliberate drug overdoses, with the intention of setting up a
permanent data base for collection of clinical and social infor-
mation about patients admitted to the Uest [iidlands Regional
Poisoning Treatment Centre after drug overdose incidents. This
involved the development and use of a computer=coded guestionnaire
sheet.

An analysis of the information collected over 40 months was
carried out and confirmed many of the findings of similar reports
from other geographical locations,

The study probed deeper irfito the social aspects of the drug over-
dose problem than is usual and the clinical data was collected in a
more purposeful fashion and involved more detailed description of
symptoms and their associated druo levels in body fluids than previous
studies,

The study also reinforced the intentional nature of adult drug
overdoses and suaggested that the behaviocur seen might itself be inter-
preted as a "coping strategy" to enable patients to deal with stress-
ful situations rather than as a "cry for help" as is the view held at
present by most warkers in the field.

It was evident that a high proportion of drug overdose patients
took salicylate anzlgesics and that this proporticn tended to be
younger and to have bought the drug in laroe guantity containers.

In Part B the metabolism and kinetics of salicylate were invest-
igated in normal human volunteers and in overdosed patients. This
involved the development of an impreoved colourimetric method for
estimating salicylic acid in body fluids, The study yielded further
evidence of the rate limitation of some of the pathways of salicylate
metabolism,

Lowering of brain glucose associated with salicylate overdose was
observed for the first time in humans, confirming the interference of
salicylate with carbohydrate metabolism in the central nervous system
previously reported in animals.,

The study revealed that the ratio of salicylate in the cerebro-
spinal fluid to that in plasma did not reach the high levels preve
iously reported in infants and this confirmed the difference in meta-
bolic disturbances reported in different age ranges cof salicylate
overdose patients.

Key Words Submitted by

Amanda Jane Beard

Deliberate drug overdoses for the degree of

Doctor of Philosophy
Salicylate metabolism 1980

Salicylate overdoses

Salicylate kinetics



Acknowledoements

In the course of this work I have received help, encouragement
and advice from many people. I would like to give speciel
thanks to the following:

My supervisors, Dr. B. A. Hemsworth, University of Aston,
Pharmacy Department, Dr. N. Wright, Regional Poisoning Treatment
Centre, Dudley Road Hospital and Mr. M. Hussey, Interdisciplinary
Higher Degrees Scheme.

Professor C. B, Ferry for the privilege of working in his
Department.

My husband, David, for his patience and support, especially
during the later stages of the work.

Mrs. Norma Smith, Secretary, Regional Poisoning Treatment Centre,
for her patience in dealing with my many queries and for her
excellent "panic typing".

The West Midlands Regional Health Authority for their sponsor-
ship of this work.



CONTENTS

List of Tables
List of Figures

Part A Drug Overdoses - A Demographic Study
with Special Reference to Salicylates

Section 1 - Introduction

ds The Scope of the Problem - Statistics

25 General Information

3. Factors Contributing to Oeliberate Drug Overdoses

4, Facilities for Treatment

53 Deliberate Self Poisoning with Salicylate Analgesics
6. The purpose of the Study

Section 2 - Methods

i The Origin of the Study
i Pilot Study
3. Expanding the Survey

Section 3 - Results and Discussion

1. The General Overdose Population
2 Subfile "Salicylates"”

3. Discussion

4. Conclusions

Part B A Biochemical Study of Acute
Intoxication with Aspirin

Section 1 - Introduction

. Chemical Structure

Metabolism

Intoxication

Analysis of Aspirin and its Metabolites in Body Fluids
The Purpose of the Study

{8 I R 0 B o6 B

Section 2 - Methods

i Introduction

2 Total Salicylates
3« Salicylic Acid

4, Metabolites

S Conclusions

Section 3 - Results and Discussion

. Volunteer Study

24 Samples from Overdose Patients
D Comparison with Volunteer Study
4, Conclusions

Page

n -

1
13
25
31
39
43

45
46
64

66

91
101
112

114
116
128
144
151

153
154
162
230
255

256
270
287
288



Page

Appendix 1. Questionnaire used for pilet study 290

Appendix 2. Questionnaire/coding sheet used for 292
overdose study

References 298



List of Tables

Page

Table 1 Proportion of deaths among patients 20
admitted after self poisoning, as guoted
by various authors.

Table 2 Discharges and deaths due to adverse 40
effects of salicylates from non-psychiatric
hospitals in England and Wales.

Table 3 Deaths from suicideal poisonings with 42
salicylates and all other drugs in England
and Wales.

Table 4 Pilot Study Results: Number of patients 49
in each age group admitted after deliberate
self poisoning.

Table 5 Pilot Study Results: Types of drug taken 52
by patients admitted after deliberate self
poisoning episodes.

Table 6 Pilot Study Results: Previous overdoses 54
taken by patients admitted after deliberate
self poisoning.

Table 7 Pilot Study Results: Psychiatric diagnosis 55
of patients after deliberate self poisoning

Table 8 Pilot Study Results: Source of drug taken 56
in episodes of deliberate self poisoning

Table 8 Pilot Study Results: Ethnic origins of 57
patients admitted after deliberate self
poisoning

Table 10 Pilot Study Results: Times of admission 59
of patients admitted after deliberate self
poisoning episodes

Table 11 Pilot Study Results: Days of admission 62
of patients admitted after self poisoning
episodes

Table 12 Pilot Study Results: Precipitating reason 63
for deliberate self poisoning episodes

Table 13 Number of patients in each age group 68
admitted after deliberate self poisoning

Table 14 Proportions of each sex in each age group 70
of self poisoning admissions

Table 15 Distribution of self poisoning admissions 73
between the social classes



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Previous overdoses admitted to hospital
for both male and female patients

Overdose admissions per day for both sexes

Distribution of admissions of both sexes
throughout the 24 hour period

Number of substances besides alcohol
taken by male and female patients

Time between ingestion and admission
in hours for both sexes

Length of stay in hospital of overdose
patients of both sexes

Use of specific antagonists in the
treatment of drug overdoses at D.R.H.

Diagnoses of psychiatric illness in
overdose patients at D.R.H.

Diagnoses of personality in overdose
patients at D.R.H.

Number of patients in each age group
admitted after deliberate self poisoning
with salicylate analgesics

Distribution of salicylate overdose
admissions per day

Distribution of salicylate overdose
admissions throughout the 24 hour period

Diagnoses of psychiatric illness in
salicylate overdose patients at D.R.H.

Optical densities given by reaction of
salicylate solutions with Trinder's
reagent measured at 540 mu

Optical densities of various concentrations

of sodium salicylate solution after reaction

with Trinder's solution, measured at 540 mu

Percentage recovery of added salicylic acid
from plasma using Trinder's method

Summary of three of the published methods
for analysis of body fluids for salicylates
by gas-liquid chromatography

Composition of samples for M2.1

Page

76

78

80

83

84

B6

89

90

82

94

97

98

100

156

158

161

164

166



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

"Table

Table

Table

Table

34

35

36

37

38

38

40

41

42

43

44

45

46

47

48

49

Composition of samples for M3.1
Composition of samples for M3.2

Peak height ratio of samples containing
various concentrations of salicylic acid
and analysed by procedure M4.5

Peak height ratios of samples containing
various concentrations of salicylic acid
and analysed by procedure M4.6

Peak height ratios of samples containing
various concentrations of salicylic acid
and analysed by procedure M4.7

Peak height ratiocs of samples containing
various concentrations of salicylic acid
and analysed by procedure M4.8

Peak height ratios of samples containing
various concentrations of salicylic acid
and analysed by procedure M4.10

Optical densities resulting from treatment
of various concentrations of salicylic acid
in water with procedure M5.5

Results of extraction of added salicylic
acid from plasma by procedure M5.6

Construction of calibration curve Fig. 47
by procedure M5.6

Results of extraction of added salicylic
acid from urine

Optical densities given by concentrations
of salicyluric acid from 0.5-100 mg/100 ml
in water, using procedure M7.1

Optical densities given by concentrations
of salicyluric acid from 0.5-100 mg/100 ml
in plasma using procedure M7.2

Optical densities resulting from extraction
of added salicylic acid from plasma with
dichloroethane using procedure M7.3

Differences in optical densities at 540 my
of salicylic acid extracted from plasma with
carbon tetrachloride and dichloroethane

Volunteer Study: Levels of plasma "total
salicylate” in samples taken from T.G.L.

198

201

205

211

216

223

247

228

231

244

246

249

252

258



Table

Table

Table

Table

Table

Table

Table
Table
Table
Table
Table

Table

50

51

52

53

54

55

56

57

58

58

80

61

VVolunteer Study: Levels of plasma "total
salicylate” in samples taken from A.B.

Volunteer Study: Levels of plasma
salicylate” and salicylic acid in

taken from J.A.S.

Volunteer Study: Levels of plasma
salicylate” in samples taken from

Volunteer Study: Levels of plasma
salicylate”" and salicylic acid in

taken from B.A.H.

Volunteer Study: Levels of plasma
salicylate” and salicylic acid in

taken from N.W.

"total
samples

"total
S.G.
"total

samples

"total
samples

Volunteer Study: excretion rates (mg/hour)
of total salicylate in six volunteers after
a single 1.2 gm dose of aspirin

Analysis of samples
{EaeE <l

Analysis of samples
(B.H.)

Analysis of samples
(5250

Analysis of samples
(K.H.)

Analysis of samples
(E.0,)

obtained from

obtained from

obtained from

obtained from

obtained from

Patient A

Patient B

Patient C

Patient D

Patient E

Additional clinical information obtained
from D.R.H. laboratory service

Page

259

260

261

262

263

269

272

273

274

275

276

279



List of Figures

Page

Figure 1 Pilot Study: Distribution of age groups 50
among self poisoning patients

Figure 2 Pilot Study: Freguency polygon showing 51
percentages of patients in each age group
for both sexes

Figure 3 Pilot Study: Frequency polygon showing 60
the distribution of admissions over the
24 hour period

Figure 4 Pilot Study: Freguency polygon showing 61
the distribution of admissions over the
24 hour period for both sexes

Figure 5 Distribution of origins of self poisoning 67
patients between the various Health Districts
within the Birmingham Area Health Authority
area

Figure 6 Histogram showing age group distribution 69
of total overdose population

Figure 7 Frequency polygon showing percentages of 7
patients in each age group for both sexes
Figure 6 Frequency polygon showing the distribution 81
of admissions over the 24 hour period
Figure 9 Histogram showing the distribution of age g5
groups among the salicylate overdose
population

Figure 10 Frequency polygons showing percentages 103
of patients in each age group for the
general and the salicylate overdose
populations

Figure 11 Parent structure of salicylates and structure 115
of aspirin

Figure 12 Routes of metabolism of acetylsalicylic acid 117

‘Figure 13 Representation of glycine conjugation of 121
salicylic acid.

Figure 14 Representation of glucuronide conjugation of 124
salicylic acid

Figure 15 Model of salicylate interference with 136
carbohydrate metabolism

Figure 16 Optical densities of various concentrations 159
of sodium salicylate solutions read at
54 mu O, 30 and 60 minutes after mixing with
Trinder's reagent



Figure 17 Chromatograms of extracted and silylated 168
samples variously containing distilled water,
salicylic acid and butyl benzoate. Samples
1,4 and B extracted with ethyl acetate;
samples 2,5 and 7 extracted with chloroform.
Sample 3 was silylating reagent (BSTFA) alone.
(Continued overleaf)

Figure 18a) Chromatogram of a sample containing salicylic 172
acid and butyl benzoate, extracted with
chloroform and silylated with BSTFA injecteg
onto a column at an oven temperature of 140 C

Figure 18b) Chromatogram of a sample containing salicylic 173
acid and butyl benzoate, extracted with chloro-
form and silylated with BSTFA and injected onto
a column at an oven temperature of 130 C

Figure 18 Chromatogram of a sample containing salicylic 174
acid and butyl benzoate, extracted with chloro-
form and silylated with BSTFA and injected
onto a column at an oven temperature of 150 °C
and a flow rate of 35 ml/minute (a) and 50 ml/
minute (b)

Figure 20 Chromatogram of & sample containing salicylic 175
acid and butyl benzoate extracted with chloroform
and silylated with BSTFA injected onto a column
at an oven temperature of 135°C and a flow rate
of 50 ml/minute

Figure 21 Chromatograms of extracted and silylated samples 177
variously containing salicylic, butyl benzoate
and distilled water after lowering of the
stationary phase level from 5% to 3%

Figure 22 Chromatograms of extracted and silylated samples 180
variously containing acetone, HMDS, salicylic
acid and butyl benzoate, injegted onto a column
at an oven temperature of 160 C and a flow rate
of 50 ml/minute (M3.1). (Continued overleaf)

Figure 23 Structures of the two possible silyl derzvatives 182
of salicylic acid

Figure 24 Chromatograms of extracted and silylated samples 185
variously containing salicylic acid and butyl
benzoate and 1nJected onto a column at an oven
temperature of 145 ®C and a flow rate of 30 ml/
minute (M3.2)

Figure 25 Chromatogram obtained by silylation of a mixture 187
of m-toluic acid and salicylic acid and injection
of the sample onto a column at an oven temperature
of 190°C and a flow rate of 50 ml/minute (M4.1)



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

26

27

28

29

30

31

32

33

34

35

36

37

Page

Chromatograms obtained from samples containing 189
0-100 mg/100 ml of salicylic ecid and a standard
concentration of m-toluic acid. Other conditions

are as described in M4.2

An example of the integrator read out from 190
M4.2 showing calculation of peak height ratios

Calibration curve showing concentrations of 191
salicylic acid plotted against the peak height

ratios of salicylic acid: m-toluic acid peaks

(M4.2)

Chromatogram and integrator readout of a sample 193
containing an "unknown” concentration of salicylic

acid and a standard concentration of m-toluic

acid (M4.3)

Chromatograms obtained by injection of duplicate 184
silylated samples containing the eguivalent of

10 mg/100 ml salicylic acid and a standard

concentration of m-toluic acid (M4.4)

Chromatograms of silylated samples containing 1972
the eguivalents of salicylic acid concentrations

between 10 and 100 mg/100 ml and the standard
concentration of m-toluic acid (M4.5)

Graph showing the relationship between concentration 199
of salicylic acid and salicylic acid: m-toluic
acid peak height ratios as found in M4.5

Chromatograms of silylated samples containing 200
concentrations of salicylic acid between 10

and 100 mg/100 ml and a standard concentration

of m-toluic acid (M4.E)

Graph showing the relationship between concentrations 202
of salicylic acid and salicylic acid: m-toluic
acid peak height ratios as found in M4.6

Chromatograms of silylated samples containing 204
concentrations of salicylic acid between 10 and

100 mg/100 ml and a standard concentration of

m-toluic acid, obtained by reducing the injected

volume from 2 il to 1 gl (M4.7)

Graph showing the relationship between concentration 206
of salicylic acid and salicylic acid: m-toluic
and peak height ratios as found in M4.7

Chromatograms of silylated samples containing 208
concentrations of salicylic acid between 10 and

100 mg/100 ml and a standard concentration of

m-toluic acid, obtained by reducing the injected

volume from 1 ul to 0.5 ul (M4.8)



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

38

38

40

41

42

43

44

45

46

47

48

Calibration graph showing the relationship
between concentrations of salicylic acid
of 10 - 100 mg/100 ml and salicylic acid:
m-toluic acid peak height ratios as found
by M4.8

Chromatogram of a silylated sample containing
an "unknown” plasma concentration of salicylic
acid and a standard concentration of m-toluic
acid

Chromatograms of silylated samples containing
concentrations of salicylic acid between 1 and
10 mg/100 ml and a standard concentration of
m-toluic acid (M4.10)

Calibration graph showing the relationship
between concentrations of salicylic acid
between 1 and 10 mg/100 ml and salicylic
acid: m-toluic acid peak height ratios as
found in M4.10

Details of colourimetric method for determining
concentrations of salicylic acid in urine and
plasma as described by Levy and Procknall (1968)

Details of the improved colourimetric method
for determining salicylic acid in urine and
plasma

Calibration graph showing the relationship
between aqueous concentrations of salicylic
acid of between 0.5 and 100 mg/100 ml and
optical density after treatment by the method
described in Fig.43 (standard errorsshown)

Calibration graph showing the relationship between

aqueous concentrations of salicylic acid of
between 0.1 and 10 mg/l00 ml and optical
density after treatment by the method described
in Fig.43 (Standard errors shown).

Page
212

213

215

217

219

221

224

225

Calibration graph showing log. agueous concentrations 226

of salicylic acid plotted against optical density

after treatment by the method described in Fig.
43 (Standard errors shown).

Calibration graph showing log. plasma concentr-

“ations of salicylic acid plotted against optical

density after treatment by the method described
in Fig.43 (Standard errors shown)

Chromatogram of a silylated sample_of salicyluric

acid injected onto a column at 230°C and a flow
rate of 50 ml/minute

229

233



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

49

50

51

52

53

54

55

56

57

58

58

Structure of salicyluric acid and its disilyl
derivative

Chromatogram of a silylated sample of"
salicyluric acid heated to 50°C overnight
and injected at 230 °C and 50 ml/minute

Chromatogram of a silylated sample of
salicyluric acid heated to 70°C overnight
and injected at 230°C and 50 ml/minute

Chromatogram of a fmsh sample of salicyluric
acid after silylatiug at 50 C for B0 minutes
and injection at 230°C and 50 ml/minute

Reproduction of a paper chromatogram of two
samples of salycyluric acid in a Formic acid:
Benzene: Ether: Methanol solvent systom

Structures of possible silylated and
acetylated derivatives of salicyluric acid

Calibration graph showing the relationship
between log. agueous concentrations of salicyl-
uric acid between 0.5 and 100 mg/100 ml after
treatment by the method described in Fig.43
using dichloroethane in place of carbon
tetrachloride (Standard errors shown)

Calibration graph showing the relationship
between log. plasma concentrations of salicyluric
acid between 0.5 and 100 mg/100 ml after treat-
ment by the method described in Fig.43 using
dichloroethane in place of carbon tetrachloride
(Standard errors shown].

Calibration graph showing the relationship
between log. plasma concentrations of salicylic
acid between 0.5 and 100 mg/100 ml after treat-
ment by the method described in Fig.43 using
dichloroethane in place of carbon tetrachloride
(Standard errors shown)

Chromatograms obtained from extraction and

~eilylation of a sample of urine obtained from

a patient after an overdose of aspirin a) before
and b) after treatment with glucuronicase enzyme
(M8.1)

Volunteer study: plasma "total salicylate”
concentrations of volunteers after a single
1.2 gm dose of soluble aspirin assayed by
procedure Ml

Page

234

236

237

238

240

242

245

247

250

254

264



Figure

Figure

Figure

Figure

Figure

Figure

60

61

62

63

64

65

Volunteer study: log. plasma "total salicylate"”
concentrations of volunteers after a single

1.2 gm dose of soluble aspirin assayed by
procedure Ml.

Volunteer study: cumulative excretion of
"total salicylates” of volunteers after a
single 1.2 gm dose of soluble aspirin assayed
by procedure Ml.

Calibration graph showing the relationship
between salicylate concentrations of between
§ and 100 mg/100 ml and optical density at
540mpy after treatment by procedure Ml.

Log. plasma salicylate levels in five patients
admitted to hospital after having taken an
overdose of salicylate analgesics. Time O
was the time of the first plasma/urine sample.

Log. plasma salicylic acid levels in five
patients admitted to hospital after having
taken an overdose-of salicylate analgesics.
Time O was the time of the first plasma/
urine sample.

Salicylic acid as a proportion of "total
salicylates” in the plasma of five patients
admitted to hospital after having taken an
overdose of salicylate analgesics., Time O
was the time of the first plasma/urine sample.

10

Page

267

268

282

283

284

285



PART A Drug Overdoses = A Demographic Study

with Special Reference to Salicylates

Section 1 Introduction

1. The Scope of the Problem = Statistics

Jones (1969) reported e "remarkable increase in the proportion
suicidal deaths due to self poisoning". He also remarked that estimates
atlthat time put the ratio of attempted to successful suicides at
betwsen 7:1 and 15:1 and he considered that the problem of deliberate
self poisoning was "a tremendous challenge to preventive medicine.".

He also states that "in England and Wales, during 1963, 42% of women and
22% of men who killed themselves did so with drugs™. These proportions
stand out as inordinately high, however the fact remains that the

incidence of self poisoning with drugs, whether fatal or otherwise, had

been increasing during the twelve year period studied.

Murray, Campbell, Reid and Telfer (1974) studied the yearly
admissions to Glasgow Royal Infirmary for self poisoning over the ten
years from 1962 to 1972 and showed that these had approximately doubled
in number but that their percentage of total admissions had remained

little changed.

More recently, Jones (1‘977) confidently estimated that in 1977
there would have been a total of 100,005 admiss}nns to U.K. hospitals
as a result of self poisonings. He quoted a 24 fold increase in self
poisoning admissions to Sheffield casualty deparments over the twenty
years from 1955 to 1975. 1In 1975 these represented 11.3% of medical
admissions and 29.7% of emergency admissions, but there was no
indication of whether this figure represented an increase or whether

the proportion had remained stable over this period.

i



This phenomenon is not limited to the U.K.. Reports from Boston,
Massachusetts (U.S.A.) and Oslo (Norway) also indicate an upward
trend. O'Brien in Boston {1977) estimated an increase of 11.8% in
drug overdose suicidal attempts over the period 1964-72 and Petersen
and Brosstad in Oslo (1977) reported an increase of 40% between 1958-
1960 and 1970-1973. Again the proportion of hospital admissions as
acute drug poisoning showed little change over the period studied by
Petersen and Brosstad, remaining stable at between 5.5% and 6.7%. A
leading article in the Lancet (1974) put the estimated frequency of
hospital admissions in England and Wales for self poisoning and self
injury at around 2,5% of all admissions, although this figure may not
be directly comparable as it is not clear whether "admissions" refers

to general medical admissions or total admissions.

Hamid Ghodee (1977) suggested that the peak of what he called the
Yepidemic" of self poisoning had not yet been reached, and Smith (1972)
estimated that in 1972 this type of behaviour cost the Health Service

in the region of two million pounds.

12



2.

General Information

(1)

Terminology

When discussing the problem of people who knowingly take
an overdose of drugs it is very easy to slip into terminology
which, consciously or otherwise, while describing the type of
behaviour, alsoc includes spurious references to either the
state of mind of the individual or to the intended outcome of
the act, This is immediately evident in the foregoing section
of the introduction where the present author deliberately,
when referring to the reports of this type of behaviour,
reproduced other authors' own terminologies to describe it.
In a few lines we have a variety of terms including:

e M"suicidal deaths due to self poisoning"
o '"attempted/successful suicides"

e "deliberate self poisoning"

e "gelf poisoning"

e ‘“drug overdose suicidal attempts"

e Macute drug poisoning"

Taking those terms which include the words "suicide" or
"suicidal™, this tends to imply that the person involved did
in fact intend that death should be the final outcome and
assumes that he or she knew that the amount of drug teken
would be likely to produce this outcome. It is questionable
whether any_obseruer is qualified to make any such assumptions
about another person. The term "acute drug poisoning” is even
more dubious as it is more generalised and a reader would be
left in doubt on two points: was the poisoning accidental
or deliberate also was the poisoning self inflicted or inflicted

by another party? The term "self poisoning" also does not

13



(i1)

(iii)

define whether the action was deliberate or otherwise. Of
all terms used "deliberate self poisoning" is probably the
most descriptive of this type of behaviour and is also open
to less misinterpretation, at the same time being less
cumbersome than "deliberate self-administered drug overdose"
which describes the type of behaviour referred to in the

following discussions.

Lagal asgects

Until 1961 "Unlawfully attempting to commit suicide against
the peace of our sovereign lady the Queen, her crown and
dignity" was a felony in English law and persons who deliberately
took an overdose of ﬁrugs and survived, if they came to the
notice of the forces of law and order, were dealt with as
criminals. However, anyone who died from a deliberate self=
administered overdose of drugs was deemed to have committed
suicide "...while the balance of the mind wae disturbed...".
This anomalous position was pointed out by Middleton, Ashby
and Clark (1961) writing shortly after the repeal of the law
concerning suicide. They also stated the important opinion
that this type of behaviour was “;..marely the individual's
last despairing effort to draw attention to his difficulties..."”,

an opinion that largely holds good almost twenty years later.
Official statistics

When one attempts to discover the incidence of deliberate
self poisoning episodes, several problems become immediately
apparent. The most comprehensive medical statistics are provided
by the Hospital In-Patient Enquiry compiled by the Office of
Population and Census Surveys (0.P.C.S.). Unfortunately these

only record discharges and deaths caused by adverse effects of
14



drugs. This type of information would therefore include
deliberate self poisoning but also accidental poisonings of
all kinds and adverse reactions to therapeutic levels of drugs.
It would also only include patients admitted to hospital and
not those who died at home or elsewhere or those successfully

treated by their general practitioners.

Further problems arise if one attempts to investigate
these excluded categories further., If a person dies from a
self-administered drug overdose, as with any other death, a
certificate has to be completed stating the cause of death.
Statistics concerning death by poisoning are compiled by
0.P.C.S., being classified according to the information given
on the death certificates, The Pharmaceutical Journal
publishes these statistics on a yearly basis in their "Public
Health" feature, distinguishing between suicidal poisoning,
accidental poisoning and poisoning undetermined as to intention.
It has been suggested (Ovenstone, 1973, Barraclough, 1974) that
because open inquiries are held in this country to ascertain
causes of death, a large amount of positive evidence is required
by English coroners before a verdict of suicidal poisoning is
brought in, As a result of this, it is suggested, many actual
suicides may be ewventually classified as either open verdicts
or accidents, and suicidal poisoning as a result may be under
represented, Comparative studies, including countries where
open enquiries are not held, have taken place and suggest that
the situation is not as simple as this and many other factors
have to be considered. It would be difficult to eleborate
upon these suggestions without including much detail that would
be inappropriste here. Suffice it to say that absolute reliance

should not be placed on coroners' verdicts when the choice is

1S



(iv)

betwsen accidental and suicidal poisoning and that the
published figures for suicidal peisoning deaths are likely
to be underestimates, Kreitman (1977) suggests that the

underestimate might be as much as 40%.

Statistics concerning deliberate self poisoning treated
successfully by G.P.s are not collected officially. Studies
of "attempted suicide™ in this category have been carried out
by Kennedy and Kreitman (1973) who, as a result of a survey
of a representative sample of G.P.s, found that hospitel studies
in Edipurgh underestimated the frequency of this type of case

by 3050

Localised studies

Having stressed the difficulty in obtaining statistics on
deliberate self poisoning incidents, a difficulty recognised
in a leading article in the Lancet (1974), it seems that, for
further information, we must turn to the many and more detailed
local studies of these patients. Differences in methods used
to obtain information (immediate or retrospective), character-
istics of hospital catchment areas and again the semantic
confusion about terminology make direct comparisons difficult,
However some general points emerge which throw some light on

this form of behaviour.

Sex ratio

Perhaps the most cbvious fact to emerge from studies of
deliberate self poisoning is that many more women than men
seem to be involved, Middleton et al. (1961) studied
"attempted suicide" (although they only seem to mention the

taking of drugs or the use of gas) in Gateshead in 1961 and
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discovered that the ratio of female to male patients was 2:1.

A similar ratio was seen by Burston (1969) in Sunderland

(7:3), Mitchell and Lawson (1974) in Dunfermline (63.5% females,
34,7% males), Murray et al. (1974) in Glasgow (2:1) and Ghodse
(1977) in London (2.2:1). O0'Brien (1977) howaver reported from
Boston that although this ratio held true for 1964 it had
decreased to 1:1 in 1972, a fact that was accounted for by an
increase in drug overdoses by males between 20 and 39 years of
age. Petersen and Brosstad (1977) also reported no female
predominance overall, although in the under 30 age group females

tended to outnumber males.

Types of drug used

An interssting feature of deliberate self poisoning is the
pattern of drugs used and whether a single drug is taken or a
combination., Jones (1969) reported that the incidence of single
drugs being involved in deliberate self poisoning episodes was
only one in ten. Although Murray et al. (1974) reported an
increase in the taking of combinations of drugs, this ie not
borne out by other studies. Glauser and Smith (1975) reportsd
63.5% and Holland, Massie, Grant and Plumb (1975) 71% incidence
of single drug involvement and two further studies by Jones
(1977) and Ghodse (1977) reported 87% and 55% respectively
as the percentage of admissions for poisoning by a single drug.
Thus the incidence of deliberate self poisoning by single drugs
would appear to be very high. Of the types of drug taken, a
clear pattern sesms to be emerging. FMatthew(1966) reported
that barbiturates were the most common drugs involved, followed
by tranquillisers, antidepressants and hypnotics. However,
since the falling out of favour of ‘barbiturates this incidence

has been widely reported to be decreasing (Reudy, 1973; Murray
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et al., 1974; Petersen and Brosstad, 1977; Proudfoot and Park,
1978) although in several reports they were still
the most common drug used in deliberate self poisoning (Glauser
and Smith, 1975; Holland et al., 1975). It is generally believed
that this decrease is largely offset by a concomitant increase

in the incidence of self poisoning by psychtropic drugs and

also hypnotics, this pattern being closely aligned to the
changing prescribing patterns of physicians (Furray et al.,l
1974; Petersen and Brosstad, 1977; Proudfoot end Park, 1978).
There is some evidence that the numbers of people taking
deliberate overdoses of tricyclic antidepressants have increased
more rapidly over the period 1965 to 1973 than has the prescribing

rate for these drugs (Brewer, 1976).

It seems also that the number of people admitted after
daliberate self poisoning with aspirin (usually 10-15% of self
poisoning admissions) has shown a slow but marked decline since
1967 which is matched by a concomitant increase in self poisoning
due to paracetqmol (Proudfoot and Park, 1978). The most recent
survey of this kind is that by Proudfoot and Park (1978) and
this states that "Benzodiazepines, barbiturates, tricyclic
antidepressants, salicylates and paracetomol are the most

common drugs encountered.".

Treatment required

Matthew (1966) makes the point that less than 2% of poisons
have a known antidote. As a result presentation of a patient
in a casualty department after a drug overdose does not involve,
initially at least, the necessity to discover what drug has been
taken, and a routine procedure based on "basic therapeutic

principles" comes into use. Briefly, the object of this is to
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unblock airways, ensuring sufficiemcy of respiration; to
relieve hypotension where present; to maintain adequate
hydration and to control infection., This conservative
management is usually sufficient for all but the most severe
forms of intoxication, and a good index of the incidence of

the severity of poisoning is the additional procedures required

to ensure recovery.

Reudy (1973) reported that 56% of his patients required
endotracheal intubation (ETT) and assisted ventilation and
murray et al. (1974) reported a similar situation where 65.5%
required ETT but only 21% assisted ventilation. Burston
(1969) found a much lower incidence (17% ETT and 8% assisted
ventilation). 6% of Reudy's patients required actual resuscite-
ation including a cardiac massage to prevent death as did only
one of Burston's 129 patients. Trachectomy was required in
2.7% of Murray's patients. Other procedures required included
expansion of plasma volume to maintain tissue perfusion in 12%
of Reudy's patients and diuresis to speed removal of drug in
14% of Reudy's patients, 33%of Murray's and 53% of Burston's,
The freguency of the use of dialysis was very low: 2.8%, Reudy
and 3%, Murray.

Tha.propurtion of deaths of patients admitted after self
poisoning episodes seems to have declined over the last few‘
years, although the comparability of figures is somewhat

suspect. Published figures are shown in Table 1e

Seasonal variations in admission rate

The possibility of seasonal variations in admissions for
self poisoning has been studied by Middleton et al. (1961) who

concluded that there was no significant seasonal variation in
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Table 1. Proportion of deaths among patients
admitted after self poisoning, as quoted by

various authors.

Middleton et al. 1961 3.2%
Reudy 1973 5. 6%
-Nurray et al. 1974 D.5%
Holland et al. 1975 1.3%
Petersen and Brosstad 1977 1.0%
Jones 1977 0.5%

20




the number of admissions, but that there seemed to be a

distinct fa211 in numbers during April, a2 phenaomenon also noted
by Kessel, McCulloch and Simpson (1963). Murray et al. (1974)
plotted the pattern of admissions over 3 years to the Intensive
Care Unit of Glasgow Royal Infirmary. This showed a psak at
midsummer, falling off and then rising again in late autumn

Iand early winter. Jones (1977) showed there to be little
variation in admissions per month in Sheffield over a ten year
period except that on the whole there were cansistentlmeura
admissions from February to August than from September to
January. The difference, however, was very slight. The opinion
seems to be held (Jones, 1969; Sclare, 1974; Matthew, Proudfoot,
Brown and Aitken, 1969) that deliberate self poisonings tend

to be admitted at weekends and late at night or early in the

morning, however there is little evidence for this.

Age distribution of admissions

The age distribution of self poisoning admissions is another
interesting facet of this type of bshaviour. Mean ages of 33
years (Reudy, 1973) and 34,5 years for men and 31.4 years for
women (Ghodse, 1977) have been reported, also there appears to
be a tendency for the mean age to have fallen (Kreitman, 1977).
To appreciate the full impact of the statistics it is necessary
to look at the age groups separately. Burrows and Harari (1974)
working in Australia showed that, of all their self poisoning
admissions, patients in the age range 15-19 constituted 22% and
those 20-29 years 30%. Thus 52% of all admissions were patients
under 30 years of age. Similar findings have been reported
elsewhere. Jones (1977) reported that in his Sheffield study
70% of patients were aged below 34 years and Ghodse (1877) found

that 53% were aged below 30 years and 74% below 40 years old.
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All of these studies show a peak incidence of this kind of
behaviour in patients in their second decade, a fact that
has been noted elsewhere (0'Brien,1977; Burrows and Harari,
1974). Murray's study (1974) is atypical in that his peak

admissions occurred in the 30=-40 age group.

There is evidence that young persons are overrepresented
in the self poisoning population. O'Brien (1977) calculated
that, over the years between 1964 and 1972, the incidancs;of
self poisoning in persons aged between 20 and 29 years has
increased by 257%. UWhen one considers that, at the same time
the increase within the population of the same age group was
45% it is obvious that they are vastly overrepresented. O0'Brien
suggested that this was also true for the 10-19 age group.
Sclare (1974) also reported an increase in the incidence of
self poisoning in adolescents, and it has been suggested (Jones,
1977) that the evident increase in the overall incidence of
self poisoning is largely due to this increase in admissions
of the under 30s. Alderson (1974), however, reported that
there had been a very great increase in admission rates for
all age groups. Some reports (Burrows and Harari, 1974,
Alderson, 1974) emphasise the fact that the rate of self
poisoning among young women is surprisingly high and several
theories (which will be examined in more detail later) have

been forwarded to explain this.

Involvement of mental illness

It vas assumed until fairly recently that drug overdoses
were taken by people who had some kind of mental illness. This
attitude was reflected in the work published in 1961 by Middleton
et al., in which 87% of cases were diagnosed as having a

psychiatric illness and only 5% as having made a "hysterical
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gesture". In B% of cases no firm diagnosis was made. Kessel
et al., (1963) reported that only 10% of males and 17% of females
had no mental illmpess, and in a later study (1965) Kessel
reported ne psychiatric illness in 22% and where psychiatric
illness was present it was most often in the form of depression
or of a personality disorder, as in fact was the case in the
earlier (1963) study. Women tended to present with depression
and men with personality disorders. Jones (1969) considered
that half of the patients admitted had no definite psychiatric
abnormality. 30% of patients were transferred to a psychiatric
unit. Those not diagnosed as mentally ill were considered to

have responded impulsively to stress.

Burston (1969), while not stating actual psychiatric
diagnoses, reported that 44% of the patients studied were
admitted to psychiatric care as in-patients voluntarily and
8% were committed to care. Of the remaining patients, 12%
were discharged with psychiatric follow up and the rest (about
40% were discharged_to the care eof their G.P.s. It must be
assumed that this latter group had no psychiatric illness.
Sclare (1974) considered that only 25% of all self poisoning
admissions had psychiatric problems such as personality disorder,
endogenous depression or schizophrenia. The proportion of self
poisoning admissions who had previously been in the care of a
psychiatrist is variously reported as 14% (Middleton et al.,

1961), 33% (Jones, 1977) and 41% (Burston, 1969).

It is obvious from the figures quoted that approximately
one half of all deliberate self poisoning admissions are not
mentally ill., Of those who do have some kind of mental illness,

the diagnosis is likely to be depression or personality disorder.
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(v)

Length of stay in hospital

There are few reports of the length of time spent in hospital
after deliberate self poisoning., In 1963 Kessel et al. reported
that a survey of patients in the Royal Infirmary, Edinburgh,
showed that 7,.5% did not even spend a night in hospital. 24.5%
of admissions had been discharged after 24 hours and over 50%
were discharged within 48 hours. A similar pattern was reported
in 196% by Jones where 27% were discharged within 24 hours and

48% within 48 hours,

Summary

The major points to emerge from the studies examined so far

are these:

¢ The number of admissions for deliberate self poisoning has
increased dramatically over the last 20-30 years, although
their percentage of total admissions has probably remained

stable.

e Terminology must be used with care so that possibly false

motives are not attributed teo the act.

e The collection of official statistics makes an overall

assessment of the problem difficult.

e The incidence of overdose in women is approximately twice

that in men.

¢ Patterns of prescribed-drug cverdose have tended to follow
changes in prescribing habits. Patterns of overdese from over-
the-~counter analgesics show that aspirin and paracetomol now
share equally the proportion of admissions once attributable

to aspirin alone.

24



® The death rate from overdose has decreased and is now around
5%

®© Supportive therapy is the norm in treatment of overdose and

only a small percentage of patients need more drastic treatment.

¢ There is little seasonal variation in overdose admissions

though April seems to have fewer than avsrage.

® About half of all edmissions are of patients below 30 years
of age., This is an overrepresentation of this age group
compared with the general population. Uomen patients tend to

be younger, on average, than men.

e About half of the people admitted after a deliberate overdose
are not mentally ill, UWhere mental illness is diagnosed it is

most frequently depression or personality defect,

e The length of stay in hospital after an overdose episods

tends to be less than 48 hours.
Having drawn a general picture of the incidence and consequences
of deliberate drug overdose, it would now be appropriate to investiogate

as far as possible the factors contributing to this type of behaviour.

3. Factors Contributing to Deliberate Drug Overdoses

(1) Social factors

Kessel (1965)pointed out a relationship between high self
poisoning rates and "indices of social disorganisation". This
involved a significant association with overcrowding, with the
proportion of people "out of the family setting”, in hostels
and lodgings and with areas (im Edinburgh) of high criminal
residence., However he found no significant correlation with

social isolation. He summarised the conditions from which the
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ma jority of overdose patients came as "living in overcrowded,
poor surroundings, living in bad social conditions...". This,
unfortunately, tends to give the impression that the problem
is a simple one which could be helped by an improvement in
living conditions - an impression of social problems widely
held at that time and giving rise fo the programmes of slum
clearance and improvement of housing over the last two decades,
which many thought would put an end to "social deprivation'.
Although the dubious "improvements" made in housing since then
(uith the possible exception of the erection of multistorey
blocks of flats) stemmed from a genuine desire to improve
people's living conditions, the problem of deliberate self
poisoning in urban areas has not eased but worsened as was

illustrated earlier.

Kessel went on to give a rank corder of "precipitating
factors" leading to overdose episodes. The major factor for
males tended to be marital disharmony, drinking problems,
fimancial difficulties, unemployment and kin disharmony, in
that order. For women the emphasis was slightly different,
although marital disharmony; financial difficulties and kin
disharmony were again among the major factors. He pointed
out that a quarrel was often the immediate spark of an episode
of self poisoning but that the underlying problem was usually
the lack of emotional support between spouses, leading to a

sense of isolation.
(ii) Desire to die

Kessel (1965) stressed that very few overdose patients,
having fecouared physically, still maintained that they would

prefer to be dead, and that the concept of "attempted suicide"
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was an inaccurate description of behaviour in four fifths of

his patients. He alsc considered that most patients wers aware
at the time of taking the overdose that they would survive long
enough to ensure rescue and that they were "comparatively safe".
He stressed the important view that the index of endangerment

of life was not correleted with the need for psychiatric treat-
ment and should not be used as a guide in referrals. The
question of the intention of the patient to take his own life

is an important issue. Stengel (1963) pointed out that "attempted
suicides"™ were committed not in a mood of clearly wishing to

die but rather with an ambivalent attitude of not caring about
the outcome. In an earlier work (1952) he describes these
patients as "Janus=faced", looking one way towards death and

the other towards life. This may have been the case some years
"ago but more recent studies are ehphasising the manipulative
nature of overdoses and it seems that Kessel's original assertion
that the majority of deliberate drug overdose patients have every
intention of surviving the act is correct. Such studies include
that by Ovenstone (1973), where a population of suicides were
compared with a population of "attempted suicides". There was

a clear differentiation between the two when sex, age and
psychiatric disturbance were considered. The means were also
clearly defined,"attempted suicides" almost exclusively taking
drug overdoses while coal gas and other means of self injury

were used to commit suicides. Ovenstone alsc pointed out the
similarities in the populations, including that of social
disorganisation, and the fact that there is an overlap group
which, when compared with the "attempted suicide" group, consisted
of a large number of barbiturate overdoses. Kennedy, Kreitman
and Ovenstone (1974) have discarded the term "attempted suicide"

and substituted "parasuicide" to emphasise the point that,
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although in some respects the two are similar, they are different
patterns of behaviour. The point is again made, however, that
the populations overlap, as illustrated by the fact that one
percent of the parasuicides studied had committed suicide within

one year,

That this apparent lack of suicidal intent should not be
used as a criterion in deciding psychiatric referrals' has besen
mentioned previously and is restated by Kennedy and Kreitman
(1974), however the practice of referring all deliberate over-
dose admissions is condemned by Blake and Mitchell (1978) on
the basis that the medical ward staff may feel that it is
"absolved from ascertaining those social and personal details
that it obtains from other patients" and that this can lead to
nursing and medical staff feeling that "they have no part to
play in his management™, They also point out that there is no
agreed way of handling patients other than those who clearly
require admission to a psychiatric hospital. For this Blake
and Mitchell produce figures for two psychiatric teams, one of
vhich dismissed with no further psychiatric or social intervsntion
51% of its referred cases and another for which a similar figure
was 4%. They call for a re-examination of the assumption that
"gyery overdose is a cry for skilled psychiatric help" and
suggest that the physfcian should be caﬁable of decidingewhich
patient requires this type of assistance., It is obvious that
if this were to be the case, there would have to be some kind
of criterion used to decide which patients were referred and
which not and it seems likely that, with such a complex problem,
the apparently useful index of "suicidal intent" would come
into use and we would be back to the situation already condemned

by leading workers in the field.
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iii) The importance of interpersonal relationships

The invelvement of marital disharmony in drug overdose
has been pointed out by, among others, Mitchell and Lawson
(1974) and Lukianowicz (1972). This concept widens into one
of interpersonal relationships where it is not necessarily the
relat ionship with a marital partner that is at the forefront
but where there is, as Mitchell and Lawson described it, a
"difficult relationship with an important figure in the patient's
life ", This type of problem is highlighted by a study of drug
overdose in adolescents carried out by White (1974) who
emphasised the "high incidence of parental deprivation" either
physical or emotional. Thus it seems that the attitude that
deliberate drug overdose is a "cry for help", while still
accurate in many cases, must be modified somewhat. 1In considering
his adolescent patients, White remarked upon the resentful
attitude of many when effered help., He considered that the
"ery for help" was not necessarily being directed towards
"helping agencies" but towards the other members of the troubled
interpersonal relationships. He expressed this as a wish to
"modify the outlook" of those close to them. This concept is
also described by Bancroft, Skrimshire and Simkin (1976) who,
dascribing a person's first deliberate drug overdose considered
that this type of behaviour is ",..0ften precipitated by
emotional crises in close relaéionships and such acts may be
understood as attempts to influence the other person or express
anger...". White (1974) also mentions the acting out of

frustrations as an underlying factor.

(v) The “stress" factor

It is clear that the "epidemic" of drug overdoses seen in
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recent years is a response by the individuals concerned to
stress, whether this be caused by poor housing conditions,
marital disharmony or the break-up of adolescent relationships,
and that some people in certain situwations will, if the under-
lying cause of the overdose is not relieved or if relieved it
returns, repeat the behaviour. Bancroft et al. (1976) considered
that the practical conseguences of a first overdose may increase
the likelihood of a repeat episode to reproduce these consequences.
They concluded this from a study of the reasons given by patients
for taking an overdose where they found a positive relationship
between the choice of "seeking help" as a reason for overdose

and the presence of "previous attempts', Bancroft and Marsack

(1977) recognised three types of repeater:

a) The chronic repeater, moving from one crisis to another
with overdosing a habitual method of responding

b) Bursts of repeats extending over a long period of stress
c) The "one=of f" overdoser who takes an overdose at the time

of a severe crisis and then repeats rarely

The concept of overdose as a response to stress was first
mentioned by Jones (1969) and expanded by Lukianowicz (1972)
who mentioned that his patients, as a result of the overdose/
attempted suicide had removed themselves from the stressful
environment and had won them "rest and some kind of holiday",
Kennedy (1974) considers that, among other reasons, overdoses
are taken to obtain temporary oblivion, and that people taking
drug overdoses have a low tolerance to stress, [itchell and
Lawson (1974) also suggested that people on the whole were
becoming less tolerant of unhappiness, and Rohn, Sarles, Kenny,
Reynolds and Herald (1877) suggest that adolescents who attempt
suicide may be less able to withstand adversity and become apt
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to attempt suicide as "alternative coping mechanisms fail",

White (1977) suggested that modern socio-cultural attitudes
decreased the individual's capacity for sustaining anxiety and
that overdosing was a form of "shutting off", however temporarily,

the anxiety.,

However far from the immediate problem such ideas may segm,
we have to consider the old adage that "prevention is better
than cure" and that an understanding of the underlying problems
may be the best way to tackle the symptom. Burrows and Harari
(1974),while regretting that the present evidence offers few
solutions, suggest that further ressarch may be necessary into
the effects of "urbanisation, changing social structures and
roles, mobility, isolation and loss of social role" in an attempt

to understand the modern epidemic of deliberate self poisoning.

4, Facilities for Treatment

(i) Atkins report

In 1862 a report entitled "Emergency Treatment in Hospital
of cases of Acute Poisoning" was published as the Report of the
Subcommittee of the Standing Committee of the Central Health
Services Council - the "Atkins report" (H.M.S.0., 1962). This
m;de a number of recommendations which, while not directly
applicable to deliberate self poisonings, include them in the
general term "acute poisoning®™. The recommendations are out=
lined below along with any action which may have been taken by

1968:

¢ All casualty departments should have adequate works of
reference on poisoning and a handbook on the immediate treat-

ment of poisoning - these were available to many but not all
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accident and emergency departments.

* One hospital in each area should be dssignated as a receiving
centre for cases of poisoning and should have an adequate
laboratory service = centres had been nominally designated but
the limit of their active functioning was variable. Poisonings
tended to be received at any accident and emergency centre whose

laboratory facilities were often inadequate.

¢ Centres should be in the charge of a physician specially
interested in poisoning - this recommendation has not been acted

upon.

e Specialised technigues, e.g. dialysis, should be carried out
only at these centres = these techniques were available to all

regions where needed.

e An information unit should be set up with central co-ordination

- this was operating in 1968,

e There should be discussions about the setting up of a single
centre for academic research on toxicology = there was only a
centre for experimental toxicology in 1968 and no unit for

clinical toxicological research.

e A committee should be set up to consider identification of

tablets = this had made limited progress.

(ii) Hill report

Over the few years after the Atkins report, the incidence
of poisoning was increasing and there was a need to review the
situation, As a result of this, another committee, chaired by
Professor Sir Denis Hill was given the task of looking further
into the problem. Its remit was "To review the arrangements

for treatment in hospital of patients suffering from acute
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posoning by drugs and certain other domestic substances, and
their aftercare.” Their report (H.M.S.0., 1968) made several

recommendations:

¢ There should be a reclassification of categories of drugs
so that the then new psychotropic drugs would not go under

general headings.

e Records should be kept of ambulance journeys, distance
travelled, the time taken, number of deaths in transit and

emergency measures taken on route,

® There should be training of staff and equipment of ambulances
to deal with poisoning. There should be clear directions as

to which hospital the patient should be taken to. The patient
should, where possible, be accompanied by relatives with any

information or remaining bottles of tablets.

e All accident and emergency centres should be equipped for

child and adult poisonings.

e Poisoning Treatment Centres should be established, equipped,
staffed and designated, At least one consultant interested in

poisoning should be available to advise,

e Every Centre should have laboratory facilities able to detect

the major poisons at short notice through 24 hours.

e All cases of deliberate self poisoning should go to the
Regional Poisoning Treatment Centre. The suggestion of
"accidental poisoning" should not be accepted without enguiry.
All cases of deliberate self poisoning should have psychiatric

and social help.

e Designated hospitals should have psychiatric units able to

provide seven day cover to ensure that medical beds are not
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(1ii)

blocked by patients waiting for psychiatric referral.

e Specialised centres for research into new methods of treatment

and training should be set up.
e There should be a special study on prevention,
e All medicines in solid dosage form should be readily

identifiable, and containers should be labelled.

Regional Poisoning Treatment Centre, Edimburagh

Prior to these recommendations a Regional Poisoning Treatment
Centre had already been evolving at the Royal Infirmary, Edinburgh
for 90 years (Matthew et al., 1969). At the time, this was a
self-contained unit of tuenty-bads and one single room for severe
illness. The centre was connected by intercom with the Accident
and Emergency Department, the anaesthetic department and
toxicology laboratory. The medical staff consisted of one
consultant physician, a registrar and a senior house officer.

A resident house officer helped to provide night cover., All
these had other duties and helped to run the Scottish Poisons
Information Bureau. Psychiatric assessments were made by staff
from the local mental hospital on full time secondment for 6
month periods assisted by research fellows and an emergency
rosta, There was a full time social worker and part time health
visitor and mental health officer. The leboratory was staffed
on an on=call basis and could carry out most of the major
enalytical technigues. Since 1967 medical, laboratory and
psychiatric information was recorded on code sheets and transferred
to punch cards so that statistics could be generated, It was
believed that, for morale reasons, all members of the staff
should have other duties and the junior nursing staff should
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change duties regularly, UWithout any available psychiatric
ward it was necessary to rely heavily on local mental hospitals
being able to quickly admit any patients requiring further ine

patient psychiatric help.

(iv) Attitudes of medical and nursing staff

About ten years after the Hill report, it is difficult to
see much evidence of the adoption of the proposals of it
and a possible cause of this inaction could be the attitude of
doctors and nurses themselves towards patients admitted after
a self poisoning episode. A typical comment made to the present
author in the course of this research came from a sister in
charge of a generazl medical ward prior to the setting up of
the R.P.T.C. (Regional Poisoning Treatment Centre) at Dudley
Road Hospital, Birmingham., When asked of the whereabouts of
an overdose patient so that interviewing could take place, the
sister became very angry and replied that she had ",..twenty
four sick patients to worry abast..." and had not got "...time
to worry about her.". This was not an isolated incident and
several times it seemed that nursing staff resented the gttention
demanded by these patients. This type of attitude is not confined
to nursing staff and although the concept of the "ecry for help"
has been known for some years, it seems that the help and
éympathy sought is rarely forthcoming from medical and nursing
staff, Patel (1975) studied the attitudes of physicians and
senior nursing staff towards a variety of common illnesses and

self poisoning.

The senior medical staff and most of the junior medical

staff were of the opinion that all or most self poisoning cases

should be admitted to hospital, but the nursing staff disagreed,
35



Generally staff considered that these patients were not personally
satisfying to treat and doubted that the patients themselves
benefitted from their stay in hospital, The general feeling was
that all or nearly all cases resulted from social rather than
psychiatric problems and also that these patients should be
treated in specialised wards, but that few of them required
admission to psychiatric hospitals. 13 out of 14 consultants
disagreed with the statement that a large number of self poisoning
patients did not require psychiatric evaluation. The junier

staff nurses agreed with it. These groups were alsoc more likely
to express more unfavourable attitudes towards self poisoning

patients than towards (e.g.) myocardial infarction patients.

Patel concluded that these differences in opinion were due
to the fact that junior medical staff and nursing staff have a
greater degree of contact with self poisoning cases especially
when they are initially admitted, often drunk, abusive and
unco=operative., They are also the staff who have to perform
the unpleasant task of administering gastric lavage to these

patients,

Barber, Hodgkin, Patel and Wilson (1975) expanded this
study of attitudes to fourth year students, final year students,
house physicians and medical social work students, The fourth
year students were given the opportunity of not only seeing the
self poisoning patients in hospital but also of interviewing the
family doctor and visiting the patients at home. In the words
of the authors, there was ",..a planned and detailed exposure

of the behavioural aspect of the incident of self poisoning...".

When the attitudes of the fourth year students after this

exposure were compared with those before it, there was a reduction
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in the expression of hostile feelings towards self poisoning
although the small numbers involved could not be assessed
statistically, It was also found that the opinions of this
group were more like those of the medical social workers than
their own medical colleagues. The authors considered that the
unfavourable attitudes shown by the other medical staff may
have been related to the emphasis given in physicians' training
to organic aspects of illness rather than beﬁpioural aspects

as stressed in medicel social work training.

Prevention of self poisoning

The prevention of self peoisoning is itself a complicated
subject, It cam be primary - prevention before an initial
overdose admission = or secondary = prevention of the repetition
of a previous overdose, Literature on prevention of deliberate
overdose is notably scarce, seeming to appear under the heading
of "suicide prevention" (Barraclough, Jennings and Moss, 19773
Bridge, Potkin, Zung and Soldo, 1977) and, if one talks about
"suicidal behaviour"” alone, what of the patients, largely
overdose patients, who fall into Kennedy et alt's (1974) category
of "parasuicide™? Are those patients likely to benefit from

the same treatment as potential suicides? If, as has been

suggested, the primary cause of most initial overdosing is a

-«

breakdoun of interpersonal relationships, camn the intervention
of a third party really help to relieve the problem in secondary
treatment and is it at all possible to identify a population at
risk and intervene at a primary treatment level to prevent
episodes of self poisoning? Also, does the intervention of
social work help, for example, with a financial problem only
lead to repetition of the self poisoning behaviour when the

individual meets the same stressful situation later? Would
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a decreased availability of drugs help to promote a more
positive reaction to problems or would the people who would
foermally have taken an overdose to temporarily escape from
their situation find an alternative (and possibly more lethal)

way of achieving this?

A study carried out by Jones (1977) showed that patients
tended to take "the first thing they could get hold of" and
that in a third of cases the drug taken belonged to a friend
and a further third took drugs available without prescription.
There is little that can be done to prevent people from hoarding
drugs and education is of little help here, as an examination
of any doctor's or pharmacist's bathroom cabinet would showl
If, as sugoested, the choice of drug is a matter of convenience,
it is unlikely that restricted prescribing of drugs would have
much eFfact, especially when one considers the large quantities
of aspirin or paracetamol freely available over the counter of
any pharmacy and the relative conveniencs and economy of buying
large rather than small packs. Would restriction of sale of
analgesics to small packs, were this possible, have any preventive
effect? Would these types of restrictions be valuable in them=
selves or would this be simply a case of treating the symptom

rathar.than the disease?

Unfortunately, few efforts have been made to answer (or
even ask) these questions. Kennedy (1972) attempted to evaluate
the success cof psychiatric referral of patients on the rate of
recidivism among self poisoning patients treated at R.P.T.C.,
Edinburgh, He concluded that the type of 'crisis intervention®
offered by their team at édinburgh was effective in secondary
prevention, He found that repetition was three times as common

in a group either given treatment at a later date elsewhere or
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given no treatment at all than in the group seen immediately
after physical recovery by the ward psychiatrist, He expr-
essed the view that G.Pe.s in Ediburgh should be encouraged

to refer all patients regardless of the physicsl severity

of their overdose, to the R.P.T.C.. However, he also stressed
that repetition after discharge from the unit was still high
at 12%, eand that there was no room for complacency and a
definite need for "developing and evaluating new methods of

treatment and aftercare”.

5. Dsliberate Self Poisoning with Salicylate Analgesics

(i) Morbidity

As stressed previously (2 (iii)) statistics concerning
morbidity due to drugs overdose are difficult to isolate,
How, therefore, is it possible to ascertain, on a national

scale, the problem of salicylate analgesic overdose?

The 0.P.C.S. publishes a yearly Hospital In-Patient
Enquiry (Hel.P.E.) which brings together information about
the treatment of patients in England and wWales. It gives
tables showing the numbers of discharges and deaths from
all causes including “adverse effects of drugs". This
category is the nearest one can get to official recording
of the incidence of deliberate drug overdoses, however, it
also includes accidental poisonings and allergies or idio-
syncratic reactions to drugs., "Salicylates™ have the code
number 965.,1 in the International Classification of Diseases
(1.C.D.) and Table 2 shows the number of discharges and
deaths due to adverse effects of category 965.1. A multi-

plying factor is used to get absolute figures as the numbers
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Tabls 2.

Discharges and deaths due to adverse effects of

salicylates from non=psychiatric hospitals in England and

llales,

Year Sampls Number | Multiplying Factor | Actual Number
1869 1,347 10,793 14,538
1970 1,305 11,065 14,440
1971 1,313 11.073 14,572
1972 1,423 10,737 15,279
1973 1,430 10,619 15,185
1874 1,470 10,974 - 164176

40




(11)

guoted are from samples only.

The table shows that discharges and deaths due to adverse

effects of salicylates increased by 10% between 1969 and 1974,

Mortality

flore specific statistics are available concerning deaths
from drugs overdose. These are published yearly by O0.P.C.S.

in "Mortality Statistics; accidents and violence" as:

"Deaths by poisoning - Suicide"
"Deaths by poisoning - Accident"

"Deaths by poisoning = Intention uncertain"

Reservation about which categories deliberate drug over-—
doses are included in have been expressed earlier (Adelstein
and Mardon, 1974) and to avoid any further discussion, only
those deaths officially described as "suicidel" have been
used here, although it is accepted that this may result in
underestimati on of the problem, Deaths due to suicidal poison-
ing are classified according to the "poison" stated on the
death certficate., When more than one substance is mentioned,
no assumption is made by 0.P.C.S. about the contribution of
sach to death from the order in which the drugs were written
on the certificate. For the purpose of this study, however,
it was assumed that the first drug mentioned was the "principal

poison®, and where this fell into the category "salicylates"

“the figures were extracted and are quoted in Table 3. Salic-

_ylates were mentioned in many more cases where they were a

"secondary poison", and as a result the figures in Table 3
do not represent all cases where salicylates were involved,

Table 3 shows that of deaths due to deliberzte self poisoning

between 9 and 13% were due to salicylates,
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Table 3.

all other drugs in England and Wales,

Deaths from suicidal poisoning with salicylates and

Year Total Drugs Salicylates % of Total
1966 1,738 217 12.49
1967 1,840 184 10.00
1968 1,926 197 10,23
1969 1,922 176 9.16
1970 1,787 162 9,07
1971 1,874 201 10,88
1972 1,771 166 9,37
1973 14741 173 9,94
1974 1,875 208 11.08
1975 1,678 211 12,57
1976 1,595 180 11«2
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6.

The Purpose of the Study

(1)

(ii)

Aims

In December 1975 a study was initisted to investigate
certain aspects of delberate self poisoning, including a
special study on the incidence and characteristics of del-

iberate self poisoning with salicylate analges ics.

The aims of the study were several. It was intended
to obtain general information about the incidence of delib-
erate self poisoning in part of Birmingham so that comparisons
could be made with similar studies carried out elsewhere,
It was also hoped that by studying the factors contributing
to drug overdoses, some conclusions might be drawn which
might help to define a "population at risk" which could be
of use in prevention. It was also considered worth invest=
igating more closely that proportion of drug overdoses invol=-
ving salicylate analgesics as this, z2long with parscetomol,
is the major category ui “over the counter drugs" involved
in self poisoning. There was also the feeling that the extent
of clinical information gathering from overdose cases is
generaily limited and this study was partly an attempt to
create a "pool" of comprehensive clinical knowledge about
this type of patient. It was hoped that this study might
give some indication of possible measures that could be taken

to reduce the problem of deliberate self poisoning.

Ub]actiuas

® To interview as many as possible of the patients admitted

to Dudley Road Hospital after a self poisoning incident
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during the available period,

To obtain from these patients detailed information about
the circumstances surrounding their overdoses.

To supplement this information with clinical data con=
cerning the overdoses, as recorded in the patients' hos-
pital records,.

To encode this information in such a way that it might

be analysed by computer,

To carry out this analysis and form conclusions about

the overdose population generally and more specifically
about those patients who had taken salicylate analgesics.
To forﬁ the basis of a detailed informatien collecting and
analysis service for the West Midlands Regional Poisoning

Treatment Centre.
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Section 2 Methods

1« The Origin of the Study

(i) Background

Dudley Road Hospital, (D.R.H.) Birmingham, is a district
general hospital of 1,000 beds, set in an "inner city" erea
among Victorian terraces and redeveloped areas of council
housing including many high rise blocks of flats. Its catch=
ment area includes areas of high immigrant population and
also more prosperous suburbs such as Edgbaston, as well as
areas with a high student population and has a totel populat-
ion of approximately 500,000. Emergency cases are taken from

across the city.

Patients arriving at D.R.H. after a deliberate self
poisonﬂb episode are brought or bring themselves to the
Accident and Emergency (casualty) Department. Their condition
is assessed by the medical staff on duty at the time, and \
they are often given a gastric lavage or an emetic. If willing
they are then admitted to a ward for further treatment or
observation. Prior to the setting up of the West Midlands
Regicnal Poisoning Treatment Centre (R.P.T.C.) such admissions
were sent to whichever ward had beds availaﬁla and thus cases

could be scattered between several of the 30 wards.

The R.P.T.C. was opened in April 1977, It is a unit of
6 beds and receives all self poisoning cases admitted to the
hospital. It will also receive cases transferred from other
hospitals, and aims to fulfil the recommendations of the

Hill report (see Page 32).
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(ii) Recording of information

In order that comprehensive records might be kept of the
incidence of self poisoning and its treatment, a recording
system was required which enabled information to be quanti=-
fied and manipulated to provide easily accessible statistics.
Much of the information necessary, e.g., the treatment given,
was available from the patients' hospital records, however,
these "notes" did not show the depth of detail required. It
was, therefore, necessary to interview patients directly and
since interviewing would be carried out by various individuals,
some form of structuring was required to minimise interviewer
variability and to provide easily quantifiable responses,
Thus it was decided to use a questionnaire to collect the

various pieces of information together.

2, Pilot Study

(i) Questionnaire

The questionnaire used at this stage is shown in Appendix

T1e

The pilot study was carried out in order that any problems
likely to be encountered during interviewing could be overcome
at an early stage. The simple style of the questionnaire
ensured that its questions were open-ended to allow the max—
imum range of responses to be recorded. This was done so
that the coding of the final questionnaire might be as com-
prehensive as possible, although this meant that responses

in the pilot study would be more difficult to quantify.
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(ii)

The pilot study also served to ascertain whether responses
answered the oguestions asked by the guestionnaire and whether,
as a result, any of the guestions needed rewording. Most of
the questions were "factuzl", however some, such as those
about "violence", "debts" and "criminal record" relied on the

judgement of both patient and interviewer.

The information was obtained from the patients during
an interview carried out by the author or a member of the
medical staff, usually the day after their admission. The
form of the interview was semi-structured, using the gquestion-
naire as a base, but allowing a certain amount of "free
association". Newman (1957) wrote of free association
".es the basic idea is that if a person gives up the usual
logical controls he exercises over his thoughts and says
whatever comes into his mind at the moment, in the presence
of a skilled listener, unconscious feelings and thoughts can
be discovered., This is the product of a free flowing chain
of words or ideas, which are consciously or unconsciously
associated with one another, so that one calls up the next
and so on, This idea has led to depth or detailed interview=
ing in marketing research, as a means of giving the respond-
ent favourable conditions for telling of h;s ideas and

feelingSes."

Results of the Pilot Study

The figures presented here are the result of interviews
with self poisoning patients admitted to D.R.H. during the
period December 1975 to August 1976. They did not represent
every self poisoning admission, but only those from whom the

information could be obtained before their discharge,
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Efforts were made to obtain as complete a set of results
as possible, however in some cases certain facts (e.g. the

source of drug taken) were not available,

During the study, 204 different patients were interviewed.
Of these, two males repeated the act once each, as did four
females; two females repeated twice, making a total of 214

episodes of delibesrate self poisoning.

There were almost three times as many women as men admitted:

58 males:156 females.

Age of Patient - See Table 4, Figs, 1 and 2

The peak range for self poisoning admissions was quite
distinctly 15=25 years. The incidence fell gradually with
age with a small peak around 40-45 and ancother for the over

60s.

When male/female figures are compared, it can be seen
that the female peak is slightly earlier than the malej; 15=20

as opposed to 20-25.

Drugs Taken - See Table 5

The druQs‘most frequently fakan were sedatives end tran-
guillisers. These were involved in twice as many incidents
as the next group, the antidepressants. These were followed
closely by aspirin and other analgesics, then barbiturates,

hypnotics and paracetamol.

The patterns varied only slightly betwsen the sexes.
Sedatives and tranquillisers came at the top of the list for

both men and women. Antidepressants and aspirin were also
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Table 4, Pilot Study Results: Number of patients in each age

group admitted after deliberate self pocisoning.

Age Group Males Females Totals
< 15 - 10 10
15=20 6 42 48
21=25 19 21 ¢ 40
26=30 10 12 22
31=35 5 16 21
36=40 3 12 15
41=45 5 12 ) 17
46=50 4 5 9
51=55 1 6 7
56~60 - 3 3
> 60 3 9 12
Total 56 148 204
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Figure 2, Pilot Study: Frequency polygon showing percentages
of patients in each age group for both sexes.
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Table 5. Pilot Study Results: Types of drug taken by patients

admitted after deliberate self poisoning episodes.

Type of Drug Males | Females Totals
Antidepressants 6 14 20
Hypnotics - 11 1
Sedatives and Tranquillisers 9 29 38
Barbiturate Sedatives 7 8 15
Aspirin 6 12 18
Paracetamol i) 2 3
Other analgesics 1 16 17
Combinations of drugs 21 43 64
Other drugs 7 21 28
Total 58 156 214
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taksn just as often by men and women. PMore men than wamen

used combinations of drugs.

Previous Overdoses = See Table 6

A slightly higher proportion of the women admitted to
ever having taken a previous overdose: 23,7%:16.1%. UWomen
tended to have overdosed only once previously although 10.7%

of the men had taken several previous overdoses.

Psychiatric Diagnosis - See Table 7

The condition most often diagnosed was depression; 23.6%
of all cases, and by far the most common diagnosis in both
sexes. In men the next most common diagnosis was alcoholism/
addiction (14,3% of males) and in women the next most common

was schizophrenia (11.5% of females).

Source of Drug - See Table 8

The ma jority of patdents had taken medicines prescribed
for themselves (58.,0%). 11.2% of patients used drugs pres—
cribed for other members of the family and a similar propor-—
tion bought drugs specifically for the act. B8.9% of all
self poisoning admissions took drugs from a combination of

sources. Patterns were similar for men and women.

Ethnic Origin - See Table 9

Three quarters of eall self poisoning patients were
Caucasians of English/Scottish/Welsh origin. Next most
common were Asians, followed by Irish and West Indians,

The patterns were broadly similar for men and women,
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Table 6. Pilot Study Results: Previous overdoses taken by

patients admitted after deliberate self poisoning.

Previous Overdosas Males Females Totals
None 40 106 146
One 9 35 44
Several 6

Total 56 148 204
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Table 7. Pilot Study Results: Psychiatric diagnoses of patients

after deliberate self poisoning.

Diagnoses Males Females Totals
Depression 15 Q0 48
Personality defect 6 14 20
Psychotic disorder 7 10 17
Schizophrenia 3 17 20
Alccholism/Addiction 8 3 11
Anxiety 1 3 4
Mental Subnormality 1 1 2
No formal diagnosis 15 67 82
Total S6 148 204
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Table 8, Pilot Study Results: Source of drug taken in episodes

of deliberate self poisoning.

Source of Drug Males Females Totals
Family Stock 2 S 11
Prescribed for family 7 17 24
Prescribed for self 29 95 124
Purchased for overdose 8 18 24
Stolen - 1 4
Combination of sources 6 15 19
Other/Unknown 6 & 11
Total 58 156 214
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Table 9, Pilot Study Results: Ethnic origins of

admitted after deliberate self poisoning.

patients

Ethnic Origin Males Females Totals
Caucasian: U.K. 47 105 152
Irish 2 13 15
Others - 1 1
Asian 4 16 20
West Indian 2 12 14
Others 1 1 2
Total 56 148 204
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Time of Admission = See Table 10, Figs, 3 and 4

There appeared to be a definite peak of admissions around
12 noon followed, after a slight fall, by a slow build up to
a larger peak at 8 p.m. The freguency of admissions then fell
until 4=5 a.m., By far the majority of admissions occurred
between 1 p.m. and 2 p.m. with a large block between 3 p.m.

and 9 pe.m,

Both sexes showed a peak of admissions between 1=2 p.m,,
and male admissions also peaked between 7=9 p.m. The
ma jority of admissions for both sexes occurred between 3 and

9 p.m.

Day of Admission = See Table 11

Due to patients discharging themselves over the weekend
before they could be interviewed, it is possible that Saturday

and Sunday admissions may be underestimated.

1t appeared that Tuesday was the most popular day for

self poisoning admissions, followed by Monday and Friday.

Patterns were broadly similar for men and women except

that Thursdays seemed more popular with men than women.

Precipitating Reason = See Table 12

The precipitating reason was either not known or vague
in one third of all admissions. In 32,0% of all admissions,

psychiatric illness was considered a precipitating reason.

In male patients, psychiatric illness accounted for the
act in 41.4% and girlfriend problems 10.3%. In female

patients, psychiatric illness accounted for 28,9% of
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Table 10. Pilot Study Results: Times of admission of patients

admitted after deliberate self poisoning episodes.

Time (00 Hours) Males Females Totals
00-01 1 8 9
01=02 2 7 9
02=03 - 7 7
03=04 4 & 7
04-05 2 3 =
05=06 - - =
06=-07 - 1 1
07=08 2 - 2
08-=09 - 2 2
09-10 1 4 5
10-11 4 4 8
11=12 | 8 149
12-13 2 13 15
13=-14 ] 6 °)
14=15 2 d 6
15=16 - 12 12
16=17 4 8 12
17-18 4 10 14
18=19 o 12 15
19-20 6 10 16
20-21 6 10 16
21=22 3 7 10
22-23 2 10 12
23=24 3 “ 6 9
Unknown 1 1 2
Total 58 156 214
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Figure 3. Pilot Study: Frequency polygon showing the distribution
of admissions over the 24 hour period,
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Figure 4, Pilot Study: Frequency polygon showing the
distribution of admissions over the 24 hour period for
both sexes,
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Table 11. Pilot Study Results: Days of admission of patients

admitted after self poisoning episodes.

Day Males Females Totals
Monday 8 26 34
Tuesday 14 31 i 45
Wednesday 4 22 26
Thursday 11 1% 28
Friday 7 25 32
Saturday 8 19 27
Sunday 6 16 22
Total 58 156 214
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Table 12. Pilot Study Results: Precipitating reason for

deliberate self poisoning episodes.

Reason Males females Totals
Psychiatric illness 24 45 69
Marital disharmony 3 25 28
Boy/Girlfriend problems 6 8 14
Parental problems 2 19 21
Unemployment 2 1 3
Chronic illness 4 2

Police trouble -

School problems - 2
Vague/Unknown 17 52 69
Total 58 156 214
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admissions and marital problems 16.0%. Almost four times
as many women as men gave disagreements with parents as the

precipitating reason for their overdose,
(iii) Conclusions

Although the pilot study guestionnaire gave some guite
comprehensive results, it was apparent that the wording of
several questions needed to be more specific and that some
additional guestions concerning the clinical details were
required. As a computer analysis was envisaged, a coding
system had to be designed for the most likely responses to
any guestion, Taking all of these factors into consideration,
the "Overdose Admissions - Coding Sheet" was designed, a

sample of which can be found in Appendix 2.

3. Expanding the Survey

(i) Overdose Admissions Coding Sheet

This was designed not only for the purposé of this study
but to form the basis of the input of statistics about self
poisoning patients admitted to Dudley Hoad Hospital. As
such, some of the more detailed clinical information is irr-

elevant to this study and will not be discussed.

Due to the deliberately detailed nature of the information
obtained from the pilot study, it was possible to transfer
this to the new coding sheets when these bécame available.
Further interviews took place using the new coding sheets as

a basis.
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(ii) Analysis of the Results

All completed coding sheets wsre taken to Aston University
Computer Centre where the information was punched onto cards.
Two 80 column cards were used for each case, both of which
were identified by the case number of the patient and the
date of admission. An initial sorting procedure was carried

out to eliminate any duplication.,

The analysis of the information was carried out using
the "Statistical Package for the Social Sciences" (S.P.5.S5.)
suite of statistical procedures. This package was designed
at Stanford University (U.S.A.) and has been modified and
expanded and the version used here was S.P.5.5. H, VUersion

5. The computer used for analysis was the I.C.L. 1904S.
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Section 3

Results and Discussion

1« The General Overdose Populaticon

(1)

(ii)

Duration of the study and incidence of self poisoning

The results shown below are the results of the anmalysis
of information collected between December 1975 and May 1978,
During this period, 1363 incidents of self poisoning were
referred or referred themselves to Dudley Road Hospital.,
of these, 201 either refused admission or were transferred
to other hospitals, and the remaining 1162 were admitted
for observation or further treatment., Of those admitted,
1009 were interviewed for the purpose of this study. Fig.
5 shows the distribution of admissions for the various Health

Districts within the Birmingham Area Health Authority area.

Demographic information

Sex

655 (65%) admissions were female patients and 352 (35%)
were male. 2.5% of the female patients were pregnant., Sex

was not recorded in two cases.,

Age

The mean age of admissions was 30 years; the maximum 91
years and the minimum 11 years. Table 13 and Fig. 6 show
the distribution of age groups, adjusted to account for miss-
ing information. The mean age for female admissions was
slightly lower than that for males (30.22:32.33). Table 14
and fFig. 7 show the distribution between age groups for each

sS8X,
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Figure S, Distribution of origins of self poisoning
patients between the various Health Districts within
the Birmingham Area Health Authcority arez.

Origin unknown 1.65%
Origin outside area 35.4%
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Table 13.

deliberate self poisoning.

Number of patients in each age group admitted after

Age group Number Adjusted Cumulative Adj.
Frequency % Frequency %

& 15 43 4,3 4,3
15=18 202 20.1 24.4
20=24 200 19.9 44,3
25=34 236 23.5 67.8
35=44 147 14.6 B2.4
45=54 B6 B.6 90.9
55-64 b7 5,7 86.6
65=74 25 20 99.1
> 175 9 0.9 100.0

N/A 4 - 100.0
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Table 14, Proportions of each sex in each age group of self poisoning

admissions.
Age group Adj. Freq. % Cum. Adj. Adj. Freqe % Cume. Adj.
Freqge % Freqe.% :
Females Females Males Males
<15 5.2 5.2 2.6 2.6
15=-19 24,0 29,2 12.6 5,2
20=24 193 48,5 20.9 36,1
25«34 20.9 ' 69,4 28.4 64.5
35=44 13.0 82.4 17.8 82.2
45=54 8.0 90.4 8.7 92.0
55=64 6.4 96,8 443 96,3
65=74 2.3 99,1 2.9 899.1
> 75 0.9 100,.0 0.9 100.0
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Social class

63.8% of all admissions came from social classes 4 and 5.
There was no obvious difference in distribution between the

sexes (see Table 15)., 5.1% were classified as students.

Civil status

36.1% of all self poisoning admissions were married and

43,5% were unmarried.

Misuse of drugs

In 95,85 of admissions there was no evidence of misuse
of drugs. In only 61 cases out of the 1009 was there any
doubt or any positive evidence of regular misuse of drugs.
Of total admissions 2,6% showed evidence of habitual oral
misuse and 1.2% showed evidence of I,V. misuse. There were

only 4 cases of evidence of mari juana misuse,

Alcohol and nicotine use

Teetotallers and normal social drinkers made up three
quarters of the overdose population. 17.6% were heavy social
drinkers and 9% were chronic alcoholics. Almost 40% of the

overdose population did not smoke at all.

Problems within the family

The majority (57.2%) of the overdose admissions admitted
to no obvious problems within the family. The most frequent
single problem was marital disharmony which was cited in
11.5% of admissions or 2B,0% of cases where a problem was

defined. Psychiatric problems were cited in 4,0% of all
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Table 15. Distribution of self poisoning admissions between the

social classes.

Social class % Females % Males % Total
1 1.2 0.9 1.1
2 445 1.8 L
3 13.7 17.1 15.0
4 17.9 21.2 19.0
5 47.5 40,3 : 44,8
5 9.4 15.0 11,5
7 5.8 3.8 S.1

73




admissions and "alcohol problems" in 3.2} of casses.

Overcrowding at home

This information was only available in 90% of cases, Of
these 11.3%: stated that their living conditions were over=-

crowded.

Vieolence within the last year

In B85,0% of the cases where this information was available
there had been no violence either against or by the patient,
In 8% of cases, there was evidence of violence against the
patient and in 4,9% of cases the patient had been violent
him/herself. In 1.8% of cases, violence had been used both

against and by the patient.
Debts

In 14.6% of all cases, this information was not available
Of cases where it was available, 93.2% would admit to no debt
of any kind. 2.1% admitted to rent arraars.and 3.9% to other
debt (not specified). The threat of legal action due to debt
of any kind did not feature to any significant extent, (0.7%

of cases).

Criminal record

In 13.2% of cases this information was not availsble. Of
cases where it was available, 90.8% did not admit to any crime
inal record., The remaining 9.2% had either been convicted in
the past or had procedings taking place currently against

them,
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Present household

Where this information was available, 62.4% lived with
either the spouse or the parents and 10.9% lived with other
relatives or friends, 10.2% lived alecne and 5.6% lived in

lodgings or a hostel.

Separation from mother

This information was available in 80,2% of cases, Of
these, only 7.5% had been separated from their mothers before

the age of fifteen,

Separation from father

This information was available in 79.7% of cases. Of the
these, 8.3% had been separated from their fathers before the

age of fifteen.

Previous self poisoninags admitted to hospital

In 67.7% of cases there was no evidence of any previous
admissions after self poisoning incidents. 17.0% had one
previous admission and 5,35 had two previous admissions.
10.0% had been admitted previously on several occasions.

When males and females were considered separately, it was
found that there was little ¢ifference in the numbers of
previous overdoses between the sexes, This is shown in Table

16,

Most recent admission to hospital after an overdose

Approximately one half of those admitted previously after

an overdose had been admitted within the six months prior
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Table 16. Previous overdoses admitted to hospital for both male

and female patients.

Number of previous % of Female % of male
overdoses admitted patients patients
1 68.7 66.0
2 16.7 ' 172
3 5.6 4.7
4 3.4 5.0
5-10 2.2 1.8
>10 - - 0.3
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(iii)

to their admission during the study. Approximately one sixth
had been admitted previously within the month prior to their

admission during the study.

Previous psychiatric treatment

Of the total overdose admission population, 23.4% had,
at some time, received inpatient psychiatric treatment, and
25.9% had received outpatient psychiatric treatment within

the previous year,

Self poisoning within the family

95,4% of all cases did not admit to any contact with
friends or family who had taken an overdose. 3.9% had an
immediate family member who had overdesed, and 0.6% had a

friend who had overdosed.

Suicide within the family

98.7% of all cases had had no contact with friemds or
family who had committed suicide. 1.2% had experienced a

suicide within the immediate family.

Information concerning the overdose admission

Day of week

There appeared to be slightly more admissions on FMondays
and Tuesdays with Monday the busiest day for admissions.
Table 17 shows that there was little variation between the
sexes with regard to the pattern over the week. The only
exception was that the largest proportion of male patients

were admitted on Thursdays.
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Table 17. Overdose admissions per day for both sexes.

Day % of Female % of male
patients patients
Monday 15.9 15.3
Tuesday 15.4 14,5
Wednesday 14.4 13.4
Thursday 13.4 16.2
Friday 13.3 13.6
Saturday 12.8 13.6
Sunday 14.8 13.4
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Time of day

23.0% of all admissions were between 6 p.m. and 10 p.m..

The next busiest period was 10 p.m. to 2 a.m. during which
21.8% of patients were admitted. In the 12 hours between

2 p.m., and 2 a.m, 64.7% of all patients were admitted; twice
as many as between 2 a.m. and 2 p.ms« Table 18 and Fig. B
illustrate that there was little difference between the sexes
with reference to admission times except that the peak for
female admissions was during the period 6 p.m. to 10 p.m.

and the male admissions peak was between 10 p.m. and 2 a.m..

By whom the patient was referred to D.R.H.

Of cases where this informaticn was available (88.2%),
77.0% were admitted to D.R.H. after the intervention of a
third party. 28.7% of all cases were admitted after a 999
cally by far the most common form of reference for admission.
7.4% were referred to D.R.H. by their G.P., 23% arrived
at the casualty department unaided or unaccompanied. Only

0.2% were referred by the Samaritans organisation.

Reason for admission

Of all cases where this information was available (99.8%),
91.5% were classified as intentional self poisoners, and in
5.0% of cases the intention was unclear. 0.7% of cases were
considered to have overdosed after taking drugs for "kicks"

and only 2.0% were classified as accidental self poisonings,

Evidence that poison was taken

There was toxicological evidence that an overdose had

taken place in 69.7% of cases, and evidence from clinical
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Table 18. Distribution of admissions of both sexes

throughout the 24 hour period.

Time of % of Female % of Male
Admission patients patients
0200-0559 B.4 11.3
0600-0859 6.5 TeS
1000-=1359 20.2 16.8
1400-1759 20,8 18.2
1800-2159 23.8 21.7
2200-0159 20,2 24,6
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Figure 8. Frequency polygon showing the distribution of admissions
over the 24 hour period.
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signs in another 2.8z« The patients' own histories were the
only evidence in 25.3% and in only 0.9% of cases was there

no evidence of any overdose having taken place.

Number of substances taken beside alcohol

One drug only had been taken in 69.8% of cases. Two or
more drugs had been taken in 29,0% and the overdose was of
alcohol alone in 1.2% of cases.' A slightly higher proportion

of women than men took only one drug (see Table 19).

Alcohol simultaneously

Alcohol was taken at the same time as the overdose in

28,.2% of cases,

Source of DOrug

This information was available in 94.5% of cases. Of
these, in 52,6% of cases, the drugs taken had been prescribed
for the patient at some time. In 11.8% of cases the drugs
had been prescribed for the patient within a week of the
overdose., In 30,6% of cases, the drug had been bought "over
the counter", and in 13.7% of cases they had been bought

specifically for the overdose,

Lenagth of time between ingestion and admission

Of the cases where the information was available, 45.2%
of patients were admitted within two hours of ingestion of.
the drugs. 71.2% of all patients were admitted within four
hours of the overdose. Table 20 shows that there was little
difference between the sexes with regard to the length of time

between ingestion of the drug and admission to hospital.
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Table 19. Number of substances besides alcohol

taken by male and

female patients,

Number of % of female % of male
substances patients patients
One 72,0 6546
Two 1843 22.8
Three 6.2 6.4
Four 1.7 2.9
Five 0.5 0.9
Six 0.2 0.3
Nil 1.2 1.2
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Table 20,

hours for both sexes.

Time between ingestion and admission in

Time % of female % of male
(hours) patients patients
0-2 45.4 45,0
2=4 28.2 21.9
4B 5.2 10.9
6-8 5.2 7.9
8=-12 5.4 6.0
12-18 4,3 3.3
18=24 1.6 2.0
> 24 0.9 3.0
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Length of stay

48,0% of all patients stayed in the hospital for less than
24 hours, and 75.5% stayed for less than 48 hours. Table
21 shows little difference in the length of stay between

the sexes.

(iv) Clinical features of the overdose population

Level of consciousness

This information was recorded in 99.8% of cases. It
was apparent that 73,9% of patients were fully conscious

when admitted. 12.9% of patients were Grade 1 unconscious.

Hypothermia

The presence or absence of hypothermia was recorded in
93.,9% of patients. Of these only 5.3% showed any signs of

hypothermia.,

Other system complications

This information was recorded in 99.9% of cases. Of
these, complications to other systems were noted in 2.3% of
patients. Death was recorded in 2 cases; cardiovascular
complications in 8 cases; respiratory cnmplicatinné in 5

" casesj hepatic system complications in 7 cases and neurol-—

ogical systems complications in 1 case.

Investigative biochemistry

This information was recorded in 99.0% of cases. Of
these, 39.9% involved routine biochemical investigation;
18.1% involved emergency biochemical investigation and 3.5%
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Table 21.

patients of both sexes.

Length of stay in hospital of overdose

Length of stay % of female % of male

patients patients
<24 hours 47.6 4B.4
24~48 hours 27.9 26.8
4B=72 hours 6.9 4,9
3=-5 days 119 13.3
5-7 days 2,0 2.9
7-10 days 2.0 2.6
10-14 days 0.8 1.2
15-28 days 0.6 0.0
> 2B days 0.3 0.0
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had investigation involving blood gas determination.

Investigative toxicology

This information was recorded in 99,6% of cases., Of
these, 48,.2% of cases involved routine toxicological inves-
!

tigation and 34.,7% involved emergency toxicclogical invest-

igation.

Haematological investigation

This information was recorded in 99,5% of cases, of which
28,5% involved routine investigation and 10.7% emergency ine

vestigation.

Gastric lavage

This information was recorded in 99,3% of cases of which
61.9% of patients received a gastric lavage and 11.9% received

ipecachuana as an emetic,

Airway

Of all cases only 4,3% required any assistance with their
breathing. 1.1% of patients required an oropharyngeal tube;
1.7% required endotracheal intubation and 1.5% required endo-

tracheal infubation and assisted ventilation,

Maintenance fluids

Maintenance fluids were required by 19.7% of patients.

Treatment for hypotension

This information was recorded in 99.4% of cases. Of these

2.3% required any treatment for hypotension.
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Forced diuresis

Forced diuresis was required in 63 cases (6,2%) for
salicylate intoxication and in one case for barbiturate

intoxication,

Other treatment

There were no cases where peritoneal dialysis, haemodi-
alysis or mannitol infusion were required, and only one case

where charcoal haemoperfusion was required.

Specific antagonist

This information was available in 99,8 of cases. Table

22 shows which specific antagonists were required.

Psychiatric interview

This information was available in 99,8% of cases. 79.4%
of these were interviewed either by a psychiatrist or a social
worker, 7.3% of patients were not seen by either while in
hospital but were given outpatient appointments. 3.7% were
discharged by the physician with no outpatient appointment,
and 6.8% took their own discharge with no outpatient appoint-

ment.

Illness diaagnosis

This information was available in 96.8% of cases. Of
these, 64,3% were diagnosed as having no psychiatric illness.
Table 23 shows the distribution of diagnoses between the rem-

ainder.
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Table 22. Use of specific antagonists in the treatment of drug

overdoses at D.R.H.

Antagonist

No. of cases

% of cases

Cysteamine (Paracetqmol)
Naloxone (Paracetamol)
Desferioxamine

Other

16

1.6
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Table 23, Diagnoses of psychiatric illness in overdose patients

at D-RnHt

Diagnosis No. of cases % of cases
Depressive reaction 105 127
Depressive illness 124 10.7
Organic psychiatric disorder 30 3.1
Schizophrenia 30 <
Epilepsy 17 1.7
Mania 1 0.1

No psychiatric illness 628 64,3
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Personality diagnosis

This information was available in 97.0% of cases. Of
these, 72.8% had a normal personality. Table 24 shows the

distribution of other diagnoses.

Agreed psychiatric disposal

This information was available in 98.1% of cases. No
further action was taken with regard to psychiatric disposal
in 45,9% of cases. 33.1% were given outpatient appointments
at Dudley Road Hospital. 9.9% became uoluﬁtary psychiatric
inpatients and 3 patients were detained as psychiatric in-

patients,

Agreed social work disposal

This information was auailahlé.in 98.1% of cases. B1.9%
of these patients required no further action. 1In 10.6% of
cases the hospital social worker was further involved and in
5.,3% of cases the relevant social services centre was involved.

In 0.6% of cases a health visitor became involved.

2. Subfile "Salicylates"

(i) Background

Subfile M"salicylates" contained records duplicated from
the main file where salicylates were the principal poison.
"Salicylates", in the context of this study, represantéd all
of the most commonly available analgesic preparations having
aspirin as their main or sole constituent. DOuring the period
of the study, there were 159 incidents of self poisoning with

salicylates; this represented 15.8% of the total overdose

population.
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Table 24. Diagnoses of personality in overdose

D.R.H.

patients at

Diagnosis

No. of cases

% of cases

Personality disorder
Alcoholism

Drug addiction
Subnormality

Normal perscnality

139

63

28

10

713

14.2

2.9

1.0

72.8
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(i)

Demographic information

Sex

105 (66.1%) of admissions were female and 54 (33.95%) were

male.

Age

The mean age of admissions was 27.0 years and the peak
age group for salicylate overdose admissions was 15=19 years,
Table 25 and Fig. 9 show the distribution of agegroups for

the salicylate overdose population,

Social class

66,9% of all admissions came from social classes 4 and 5,

6.6% were classified as students,

Problems within the family

59.4% of salicylate overdose patients reported no part-
icular problems within the family. HMarital disharmony was
again the main single problem, being cited in 9.1% of cases.
Cultural and psychiatric problems were the next most common,

each of which accounted for 17.5% of admissions.

Previous self poisonfngs admitted to hospital

In 72.8% of cases there was no evidence of any previous
admissions after self poisoning incidents. 18.4% had one

previous admission.
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Table 25.

deliberate self poisoning with salicylate analgesics.

Number of patients in each age group admitted after

Age group No. of cases Adjusted Cumulative
Frequency % Frequency %

15 4 2.5 2.5
15=19 49 30.8 33.3
20=24 35 22.0 5543
25-34 36 22.6 78.0
35=44 17 10.7 B8.7
45=54 13 8.2 96.9
55-64 2 Tea 98.1
65=-74 3 1.9 100.0

75 0 0.0 100.0
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(ii)

Infermation concerning the overdose admission

Day of week

Table 26 shows that there was a definite peak of salic-

ylate admissions on Tuesday and Wednesday.

Time of day

Table 27 shows that the period between 6 p.m. and 10 p.m.

was the peak time for salicylate overdose admissions.

By whom the patient was referred to D.R.H.

25,1% of salicylate overdose patients brought themselves

to hospital unaided or unaccompanied.

Reason for admission

85,6% of all incidents of self poisoning with salicylates
were classed as intentional self poisoning. There were two
cases of self injury and self poisoning and one case of thé
drug having been taken "for kicks", There were 3 cases where

the intention of the patient was not clear.

Number of substances beside alcohol

One ‘drug only had been taken in 79.6% of cases, and two
drugs had been taken in 12,1% of cases., In two cases there

was a possibility that only alcohol had been taken,

Source of drug

This information was available in 96,9% of cases. Of
these, 12.9% took drugs that had been prescribed; 88.1% took
drugs beought "over the counter" and 37.7% had bought the

drug for the overdose,
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Table 26. Distribution of salicylate
overdose admissions per day,

Day % of cases
Monday 13.0
Tuesday 17.0
Wednesday 17.6
Thursday 1561
Friday 13.2
Saturday 1.9
Sunday 113
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Table 27. Distribution of salicylate overdose
admissions throughout the 24 hour pericd.

Time of admission % of cases
(hours)
0200-0559 8.9
0600-0959 7.0
1000-1359 15.8
1400-1759 20.3
1800-2159 27.8
2200-0159 20,3
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Length of time between ingestion and admission

Of cases where this information was available, (94.3%),
37.7% of patients were admitted within two hours of ingesting

the drug. 63,3% were admitted within four hours of ingestion.

Length of stay

53.8% of all patients left the hospital within 24 hours,

and B2.9% stayed less tham 48 hours.

(iii) Clinical information

Psychiatric intervieuw

Of all cases, 77.3% were seen by either a psychiatrist
or a social worker. 4.4% were not seen by either while in
hospital, but were given an outpatients appointment. 2.5%
were discharged by the physiciah without an outpatients
appointment, and 3.8% took their own discharge without an

outpatients appointment,

Illness diagnosis

0f all cases where this information was recorded, 70.7%
were diagnosed as having no psychiatric illness. Table 28

shows the distribution of other diagnoses.

Personality diagnosis

This information was available in 99.4% of cases. Of
these, 81.6% had a normal personality. 13.3% were diagnosed
as having a personality disorder and 2.5% were diagnosed as

subnormal, 1.3% were diagnosed as alcoholic,

-
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Table 28. Diagnoses of psychiatric illness in salicylate overdose

patients at D.Re.H.

Diagnosis

No. of cases

% of cases

Depressive reaction
Depressive illness

Organic psychiatric disorder
Schizophrenia

Epilepsy

Mania

No psychiatric illness

17

1+

111

10.8

10.8

4.5

0.6
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Agreed psychiatric disposal

No further action was taken with regard to psychiatric
disposal in 48.4% of cases. 35.2% were given outpatient
appointments at Dudley Road Hospital. 8.8% became voluntary

psychiatric inpatients.

Packaging of salicylates taken in overdose

Two thirds of patients who took a salicylate overdose
obtained the tablets from a large volume container such as
e bottle. 18.0% used tablets from small quantity containers

and a further 12.0% took tablets from "pop-out” packs.
. Discussion

It was stated earlier (Page43) that one of the aims of

the study was to interview as many as possible of the patients

admitted to Dudley Road Hospital after a self poisoning
incident during the available period. It appears that the
attempts made to do this were very successful, interviews
having been carried out in 1009 cases out of a possible 1162
- a success rate of 86%. In view of the fact that many
overdose patients discharge themselves within a short time

of their admission the high success rate was very encouraging.

It was not the intention of this study to investigate the
pattern of drugs taken in overdose, although this could be the
subject of subseguent studies. The author was mainly interested
in the patients who had taken salicylate analgesics and it was
found that these represented 15.8% of the total overdose
population. This proportion seems slightly higher than

proportions reported elsewhere. Kessel (1965) reported that
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aspirin overdose represented 12% of patients in his study;
Jones (1977) reported a proportion of 12% of overdoses
being due to salicylates and Petersen and Brosstad (1877)
reported quite a low figure of 5% salicylate overdosage
in their study. As the data collection continues at the
West Midlands Regicnal Poisoning Treatment Centre it would
be interesting to check this proportion periodically and
to compare any trend found with the declining trend in
salicylate overdose found by Proudfoot and Park (1878).
Sivner and Goldberg (1978) reported that 5.7% of patients
that they studied had overdosed with paracetamol and 8.6%

with aspirin and aspirin-containing compound.

Sex

The female : male ratio for the general overdose population
was 1.9:1 and that of the salicylate overdase population was
1.9:1 also. This was a slightly smaller ratio than that
found during the pilot study (2.7:1) but compares well with
the results of similar studies carried out elsewhere in
Britain. (Middleton et al., 1861; Burston, 1869; Mitchell
and Lawson, 1874; Murray et al., 1874 and Ghodse, 1877).

It seems that the trend in Britain is for twice as many

women as men to take deliberate overdoses of drugs.

Age

The mean age for the general overdose population was 30
years and that of the salicylate overdose population was 27.
Figure 10 shows that, although the spread of ages was very
similar, there was still a large peak in the 15-18 year age

group of salicylate overdoses. The peak for the general
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overdose population occurred in the 25-34 age group.
These fagts indicate that although salicylate overdosage
is not restricted to younger patients, the taking of
salicylates tends to be a particular problem in the

adolescent section of the overdose population.

The male/female comparisons for the total overdose
population as shown in Figure 6 indicate that females
taking overdoses tend to be younger than males. This 1is
also reflected in the slightly lower mean age of female
overdoses - 30.22 years as opposed to male mean age of
32.33 years. A similar phenomenon was reported by Petersen

and Brosstad (1877).

Social Class

It is difficult to make any comment about the relevance
of the high proportions of social classes four and five
in the general overdose population without reference to the
population in the area of in£ake. Taking into account the
large catchment area of the hospital and‘the fact that
emergency admissions could be taken from anywhere within
the city, such information as could be obtained about the
distribution of social classes would have been of dubious
benefit. Kessel (1965) reported "a seeming excess in the
lower classes” but found this only true for male patients.
A slightly higher proportion of the salicylate population of this
study came from social classes four and five than that found

in the general overdose population but again the significance

of this is uncertain.
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A slightly higher proportion (6.6%) of the salicylate
overdose population than the general overdose population
(5.1%) were classified as "students”. This is poseibly
a reflection of the large number of adolescents taking

salicylate overdoses.

Misuse of drugs and reason for admission

Of the general overdose population in only 4.2% of cases
was there any evidence of regular drug abuse. This may help
to dispel the association in many people's minds between
the phrases "drug overdose” and "drug addiction”. In
conversations with the general public, the author has been
surprised by the lack of awareness of society that a drug
overdose problem exists entirely separately of the other

major problem of drug addiction.

The preponderance of intentional (as opposed to accidental)
self poisoning was underlined by the proportion of the
general overdose population who either admitted to having
or were considered to have taken a deliberate overdose of
drugs - 81.5%. Only 2.7% of patients were considered to
have overdosed accidentally or in the course of other drug

abuse.

Alcohol and nicotine use

Without a means of comparing the results obtained here
with the general population, their significance is limited.
However, the low proportion of heavy drinkers (17.6%)
compared with the number of patients taking alcohol at the
same time as the overdose (28.2%) might indicate that alcohol

use at the time of overdose is a significant factor. It
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could be that patients behaviour was affected: by the
alcohol or that alcohol was taken deliberately to give

"courage"” for the overdose attempt.

Problems within the family

In the overdose population generally, the preponderance
of interpersonal problems is illustrated by the 28.0% of
patients with a defineable problem citing "marital disharmony”
as a factor. A similar pattern was seen in the salicylate
overdose population but the importance of "cultural problems”
is also shown here. This reflects a disturbing trend noticed
by physicians, nursing staff and social workers (various
personal communications). The problem of the young Asian
(usually female) brought up in a Western culture by conservative
Eastern parents is increasing, and this type of patient is
becoming a regular visitor to hospital after drug overdose
attempts which are usually trivial. The problem is compounded
by the limited help that can be given to adolescents who

find themselves in this position.

Other social factors

Violence in the home, debts, involvement in crime and
social isolation or overcrowding did not feature to any
great extent as problems in the lives of the overdose
patients in this study. This is in direct opposition to
the findings of Kessel (1965) who found very high correlation
of self poisoning with "indices of social disorganisation"
in particular overcrowding, association with criminals and

social isolation.

106



Evidence of psychiatric disturbance

The fact that one quarter of the general overdose
population had, at some time, had psychiatric treatment
does seem to indicate that a "mental disturbance” factor
might be involved in overdose behaviour. This is probably
upheld by the fact that 35.7% of patients were diagnosed
as having some form of mental illness.at the time of their

overdose and 27.2% had some form of personality abnormality.

The incidence of mental illness in the general and
the salicylate populations was very similar with depression
not surprisingly the single most common diagnosis. The
only difference between the two populations was the slightly
higher proportion of patients with no mental illness in the
salicylate population. This could be a reflection of the
lower average age of this group. A similar pat£ern was
observed with the personality diagnosis. More of the
salicylate population were diagnosed as "normal personalities”

and the incidence of alcoholism was lower.

It may be argued that, although mental abnormality was
a factor in a third of all overdoses, this was recognisable
and possibly amenable to treatment. As such, the emﬁhasis
in prevention and research could be shifted to the two
thirds of the overdose population who, although psychiatrically
normal, nevertheless made themselves ill by taking an over-

dose of drugs.

Emphasis is often placed upon the manipulative nature
of this type of behaviour (Henderson, Hartigan, Davidson,
Lance, Duncan Jones, Koller, Ritchie, McCauley, Williams
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and Sloughis, 1977; Kerfoot, 1979; Kessel, 1865), but
guestions must be asked about how the patient knew that
the behaviour would achieve a particular outcome. The
figures concerning previous exposure to overdose behaviour
show that very few patients had experience of it. It
could be agreed that removing him/herself temporarily from
the prevailing situation was an outcome in itself. Henderson
et al. (1977) suggest that Aldous Huxley's descriptive
term "chemical holiday” could be used to describe the
outcome of an overdose for some patients. It could be
that the long accepted maxim that an overdose was a "cry

for help” is no longer applicable.

Further psychiatric or social work help was offered in
all cases where it was considered that it might be of
benefit to the patient. It was evident that further
psychiatric assistance was possible in more cases than
further social work assistance. There was little difference
between the amount of follow up work done with the general
and the salicylate populations. It was not within the
scope of this study to assess the success of follow up
procedures, however, it is generally held that the drop
out rate from proffered psychiatric or social work help
is Veré high and this could also be an indication that
the taking of an overdose might simply be a form of
"opting out” of difficult situations rather than an attempt

to get specialist help or the reaction of a disturbed mind,

Day of week and source of drug

In comparison with the even distribution of the general

overdose population over the days of the week, salicylate
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overdoses showed a definite peak on Tuesdays and Wednesdays.
The significance of this is somewhat vague although it could
have some connection with the availability of salicylate
analgesics. A high proportion of salicylate overdose
patients had bought the drug specifically for the overdose
and this was more likely to occur during the week when

shops were open.

The fact that two thirds of salicylate overdose patients
taak tablets from large quantity containers is very
significant and the unlimited sale of aspirins was criticised
as long as fifteen years égo by Kessel (1965). Despite
recent attempts to modify the legislation concerning the
sale of salicylates, (motivated mainly, however, by the
problem of accidental po;soning of children) it is still
possible, with very litfle effort, to buy large quantities
of aspirin and other analgesics from many pharmacies and

other outlets.

Time of day

The patterns of admissions of the general and salicylate
overdose patients were very similar with the hours between
Bp.m. and 2 a.m., accounting for almost half of all admissions.
The peak of salicylate overdose admissions ;as slightly
more pronounced and occurred during the 6 p.m. - 10 p.m.
period. This may have been a reflection of the types of
problems contributing to salicylate overdose in the younger
patient. Cultural problems.and arguments with parents

about boy/girl friends and "going out” featured regularly.
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Evidence that poison was taken

The con?irmafion of overdose by toxicological
evidence was available in two thirds of all overdose
cases. This is higher than might be expected (Wright,
to be published), and represents an encouraging trend
as patientg or other history is notoriously unreliable

when the type or amount of drug taken is reguested.

Number of substances taken

The results show conclusively that patients having
taken salicylate overdoses rarely take more than one drug.
The occurrence of multiple drug overdose was higher in
the general overdose population, and thefe was little

difference between male and female patients in the number

of substances ingested.

The 70% incidence of single drug overdose was very
similar to that found by Holland et al (1875) and Glauser

and Smith (18751},

Length of time between ingestion and admission

A slightly lower proportion of salicylate overdose
patients thaﬁ those in the general overdose population
were admitted within four hours of ingestion of the drugs
(63.3% as opposed to 71.22%). This could be a result of
the lack of respect shown for salicylates generally. It
is likely that an overdose of such a familiar drug might
not cause the concern to relatives that an overdose of
(for example) a tranguilliser would and the patient would
not necessarily be rushed to hospital until he/she started

to show symptoms of poisoning.
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Length of stay in hospital

Salicylate overdose patients tended to leave hospital
sooner than patients in the general overdose population.
This might be taken as an indication that the salicylate
overdoses seen were less severe than overddses of other
drugs but is as likely to be a reflection of the lower
incidence of complications such as mental and physical

illness or the relative success of treatment.

Other system complications

The incidence of complications of any sort in the
general overdose population was very low and the death
rate of 0.2% was lower than any reported elsewhere.
(Middleton et al., 1861; Rendy, 1973; Murray et al., 1974;
Holland et al., 1975; Petersen and Brosstad, 1877 and

Jones, 1877).

Use of laboratory facilities

As can be seen by the proportions of patients requiring
biochemical, toxicological or haematological investigation,
the demands made by overdose patients on laboratory
facilities were very great. Emergency investigations were
often requared, necessitating the use of stand-by staff.
The extent of usage of facilities found in this study
reinforces the need for adequate laboratory facilities

expressed by both the Atkins and Hill reports.

Treatment required

The results of this study show that conservative

treatment was the main feature of the clinical care of
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overdose patients. Gastric lavage and administration
of maintenance fluids were the measures most often
employed, along with forced diuresis for salicylate
intoxication. The use of specific antagonists were
limited to the administration of cysteamine for
paracetamol overdose. This correlates well with the

findings of Sivner and Goldberg (1878).

Conclusions

- The female:male ratio of approximately 2:1 confirms

the findings of other workers.

. Males who overdose tend to be slightly younger than

females.

. There is 1little connection between drug abuse/addiction

' and drug overdose behaviour.
. The majority of overdoses admitted are intentional.

; It is possible that alcohol is a significant factor in

affecting behaviour at the time of overdose.

. The problems associated with drug overdose behaviour
tend to be of an interpersonal nature with marital
disharmony and cultural problems a major factor, along

with psychiatric abnormality in the form of depression.

. It is possible that the well worn description of
overdose behaviour as a "cry for help" may be outdated
and that many instances of drug overdose behaviour could

be interpreted as "opting out" of stressful situations.

The peak time of day for overdose admissions is the

evening.
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i Most overdose patients take only one drug.

& Overdose patients tend to stay in hospital for only

a short period.

- The demands made by overdose patients on laboratory

facilities, especially the emergency service, are great.

. Conservative treatment is usually sufficient to ensure

satisfactory recovery.

. The mortality rate from overdoses admitted to Dudley Road

Hospital is very low.

u Despite reports of declining trends in salicylate analgesic
overdose, the proportion of overdosed patients who take

aspirin as the sole or primary overdose drug is very high.

/i Salicylate overdosed patients tend to be slightly younger

than the general overdose population.

. The incidence of psychiatric disturbance in the salicylate
overdose population is similar to that in the general overdose

population.

¥ Patients taking overdoses of aspirin tend to take the

tablets from large quantity containers which they buy themselves.

. Salicylate overdose patients tend to arrive at hospital

later after the incident than cases of overdose of other drugs,

and tend to spend less time in hospital.

. A regular follow-up study on the trends in aspirin/

paracetamol overdose would be interesting.
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PART B £ Biochemical Study of Acute Intoxication

with Aspirin

Section 1 Introduction

1. Chemical Structure

Aspirin belongs to the group of drugs collectively known as

"salicylates™. The parent structure of the group is shouwn in Figure

1.

Aspirin is a member of the chemical group "carboxylic acids" which
characteristically possess the functional group -COOH. The carboxylic
acids are weak acids and present usually as free acids or salts (e.Q.

the Na salt).

From the structure of its molecule it can be seen that aspirin
is also an ester as it has the functional group =C0-0-. Esters usually
present as neutral molecules. Thus aspirin can be expected to be
soluble in both aquecus and organic solvents. This fact 1s mentioned
here as the degree of ionisation of drug molecules generally is
important in determining the rate at which drugs pass through biological

membranes and are thus absorbed and subsequently metabolised.

In‘general, drugs pass through biological membranes mainly by
simple diffusion. For non-electrolytes, diffusion occurs according
to the lipid solubility of those molecules which are not ionised.
Obviously, the proportion of ionised and non-ionised molecules of
drug is dependent upon the pH of the medium and the pKa of the drug
itself. The pKa is the pH of the aqueous solution in which the

compound is 505 ionised and, in the case of aspirin, this is 3.5.
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Figure 11. Parent structure of salicylate a)
and structure of aspirin b).
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2.

It is generally held that the major site of absorption of aspirin
is the small intestine and that conditions causing rapid gastric
emptying enhance absorption of the drug. At first sight, this would
seem a paradox as the very acid nature of stomach contents (pH of
approximately 1 as opposed to the pH of the intestine of about 6)
would favour high proportions of unionised drug and thus enhance
absorption better than the conditions in the intestine. However,
other factors must be considered, especially the fact that the
intestine has a much larger surface area for absorption, It is also
possible that aspirin passes more rapidly through the intestinal

lumen than through the stomach lumen (Curry, 1977).

Levy and Leonards (1966) give an extensive account of absorption
and all the factors which influence it, and as this is comprehensively

treated, further discussion here is inappropriate.

Metabolism

The metabolism of aspirin follows a generalised pattern of a
hydrolysis reaction followed by various conjugation reactions and,
as such, is of a routine nature in the context of general drug
metabolism., The metabolism of acetylsalicylic acid begins within
minutes of its ingestion with its absorption from the stomach into

the bloody, and later after absorption from the small intestine.

(i) Initial hydrolysis to salicylic acid

The first step in aspirin metabolism is the hydrolysis/

deacetylation shown in Figure 12,

The reaction is believed to be too rapid to be accounted
for by acid/base catalysed systems and is thought to be

primarily due to enzyme action.
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Acetylsalicylic acid

COOH
0COCH;

Hydrolysis

Salicylic EOOH

acid

COOH H
H

L

HO

2,5 Dihydroxybenzoic

COOH
OH

OH

2,3 Dihydroxybenzoic

COOH
OH

HO OH
2,3,5 Trihydroxy=-

COE6H906 EOOH benzoic acid
H 0C4Hq0,

>Hydroxylation

Glycine
conjugation

ONHCH,COO0H
CH

Glucironide
conjuljation

Salicyluric
acid

Salicyl acyl Salicyl phenyl
glucuronide glucuronide

Figure 12. Routes of metabolism of acetylsalicylic acid.
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The enzymes involved are arylasta?ésas (Sechssrova,
Sechser, Raskova, Jecna, Elis and Vanacek, 1875, Testa and
Jenner, 1976), sometimes dubiously referred to as "aspirin
esterases" (Menquy, Desbaillets, Masters and Okabe, 1972)
which preferentially hydrolyse aromatic esters. In general,
hydrolases which metabolise exogenous compounds such as drugs
often belong to the normal metabolic pathways of endogenous
substances or nutrients. These enzymes are quite widely
distributed in the body, occurring in liver, kidney, plasma,
intestine and elsewhere. The presence of arylesterases in
plasma is believed to account for 20% of the hydrolysis of
acetylsalicylic acid. The remaining B80% is h