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Coronary mortality rates for men and ﬁomen in Glasgow
are émongst the highest in the world. Recent studies
have questioned the reliability of published mortality
data. This study describes the process of death
certification in Glasgow, indicating the diverse ways in
which deaths occurring in a variety of circumstances are
processed by a variety of types of person so that a
death certificate can be issued. The study uses this
information to assess the reliability of the coronary
mortality data in a manner similiar to  '"validity
exercises" carried out elsewhere, except that the
results are presented in an operational and social
context, Finally, the study discusses possible measures
‘which might be taken to improve the reliability of the

coronary mortality data.

Information was collected from general practice records,
hospital records and pathology departments and

procurator fiscal records for all deaths contained in
the Registrar Gemeral coronary mortality data for 1984
for men and women under 65 resident in Glasgow, North of
the Clyde. The data were thén used to assess the
proportion of cases where (a) data collection was
incomplete and (b) where data were as complete as

possible, but the diagnosis could not be substantiated.

147 of the coronary death certificate diagnoses could

not be substantiated using the W.H.0 MONICA criteria for



myocardial infarction. In 1%Z of cases complete documen-
tation was not obtained for the validation exercise. In
a further 17, there was clinical or pathological evi-
dence of coronary héart disease wﬁich did not meet the
W.H.0. criteria. In a further 3%, death had been at-
tributed to an alternative pathology and these cases
should not have been contained in the Registrar General

data for coronary mortality.

In the remaining 9% of cases there were neither symptoms
nor a previous medical history of coronary heart
disease to suppport the diagnosis made at death, One-
third of these cases had been certified by a GP without
referral to the procurator fiscal, and in virtually all

cases the symptoms prior to death had not been recorded

in the GP notes.

The remaining cases had been notified to the procurator
fiscal who did not request a post-mortem investigation.
If these cases had ‘had post-mortem evidence of
significant coronary heart disease in the absence of
other pathology, the proportion of substantiated caseé

would have been increased by 67%.

The practicality of possible measures to increase the
proportion of substantiated cases are discussed in the

context of the medico-legal and social systems which are

involved in the process of death certification.



INTRODUCTTION




Coronary mortality rates for meﬁ and women in Scotland
are among the highest in the world.  The male coronary
death rate appears to be falling., However, the rate of
the decline 1is much slower than in other countries,
Coronary mortality rates for Scottish women have been

the highest in the world since 1971 (1).

Within Scotland thefe is marked regional variation, with
higher coronary death rates in the west (2,3). For men
and women under 65 years, rates in Glasgow were 137% and
26% above the national average in 1984. Comparison of
mortality data for 1984, based on death certificates
from 32 centres participating in the World Health
Organisation MONICA Project, showed the Glasgow MONICA
population‘ in the second highest position in the
coronary mortality league for men .and the highest
position in thé league for women, With the exception of
the Siberian MONICA population, the coronary death rate
for women in Glasgow was 507 higher than those of any

other participating centre (4).

The apparent decline in coronary mortality in some
countries and the lack of decline in others, for example
the United Kingdom, has  aroused considerable
epidemiological interest. Some authors have attempted
to explain the reduction in coronary heart disease
mortality on the basis of improved medical care such as,

the treatment of hypertension, the use of B-blockers,



coronary aétery bypass grafting and the provision of
pre—hospital and in-hospital coronary care fécilities
(5—?). Others have related the decline in coronary
mortality to a fall in the incidence of coronary heart
disease due to a reduction in the levels of - community
riék féctors such as cigarette smoking, dietary fat
intake, obesity and physical inactivity (5,8,9).
However, without information on ndn—fatal coronary heart
attacks, the pattern of medical care and community risk
factor 1levels it is impossible to assess what impact

these factors have had on coronary mortality rates.

Other authors have questioned the validity of published
mortality data which have been the basis of much
epidemiological research in coronary heart Adisease.
They suggest that trends in coronary mortality within a
population and differences between populations, may
represent only changes and differences in the diagnostic

and coding practices of death certification. (10,11)

On the basis of the uncertainity that exists regarding
‘the reliability of mortality data this study examines
the 1984 data which gave Glasgow its high coronary
~mortality rates in order to ascertainvyhether the death
certificate diagnoses can be  substantiated using
standardised criteria., By investigating these deaths in

relation to the certifying doctor and the evidence

available supporting the diagnosis, the study assesses



whether published data reflect the true picture of

coronary mortality in Glasgow.

By investigating the place and circumstances of death
and the medical and legal agencies ‘involved in the
process of confirmation and certification of the death,
the study then describes the diagnosis in the context in
which it was made and assesses whether there are any

factors other than medical that determine how a death is

certified.

Finally, the study assesses whether there are any
measures which might be taken to improve the reliability
of mortality data, and the effect this might have on

published mortality data.



LITERATURE REVIEW




General Background

Thei issue of a Medical Certificate of Cause of Death
(death certificate) became a legal requirement in the
United Kingdom in 1837. Its primary functions were to
provide legal proof of death and to assist in compiling
population registers. As the system developed secondary
functions emerged which were to provide accurate
mortality data and Aimprove medical understanding of

diseases,

In 1891, the International Statistical Institute charged
a committee with the preparation of a classification of
causes of death, Its report was accepted in 1893 and
recommended a classification whose underiying principle
distinguished between general diseases and those which
are localised to a particular organ or anatomical site.
In 1899. it was decided to review the classification
every ten years, In 1949. the Sixth International
Review Conference radically changed the classification
to include non-fatal diseases and established rules for

selecting the underlying cause of death.

The underlying cause of death is defined as the disease
or injury which initiates the train of morbid events
leading directly to death, In published statistics only

the underlying cause is taken into account.



The death certificate recommended by the World Health
Organisation is in two parts, Part 1 records the
seduence of diseases or conditions directly leading to
death.‘ Part 2 records conditions which have contributed

to death but which were not directly involved in the

causal sequence.

England and Scotland have different death certificates,

both of which meet the above recommendations (see .

Appendix 1).

Important differences exist between England/Wales and
Scotland in the procedures by which the cause of death
is certified. In England and Wales it is a legal
requirement that the certifying doctor is a registered
practitioner familiar with the deceased”s medical
history, and who attended the patient within 14 days
prior to death, In practice deaths which occur in
hospital are often certified by the hospital doctor if
he was in attendance during the terminal event. This is
technically illegal. 1In Scotland, any doctor who feels
competent to do so may complete the certificate "to_the
best of his knowledge and belief". There is no legal
requirement that the certifying doctor is either a
registered practitioner familiar with the deceased’s

medical history or attended during the fatal illness.



A doctor is not legally obliged to inform the procurator
fiscal (Scotland) or the coromer (England/Wales) of any
death., However, the book which contains certificates of
cause of death gives advice to the certifying doctor on
cases which should be notified to the medicolegal

authority.

It is the legal responsibility of the registrar of
births and deaths to report to the procurator fiscal or
coroner, deaths which are regarded as suspicioﬁs with
respect to criminality or negligence. In England the

Coroner”s Office has in practice extended its role to
include the investigation of all deaths where the cause
of death is unclear. In Scotland, the responsibility of
procurators fiscal remains the investigation of deaths
which are sudden, violent or suspicious, or in which the
cause is unknown., Consequently, the medicolegal autopsy
rate is much higher and death certificate data are

considered to be more reliable in England than in

Scotland,

Since the development  of the International
Classification of Diseases (ICD), epidemiologists have
used mortality data to study trends in mortality on:

(a) cohorté within a population

(b) different populations within a country

(c) populations of different countries

10



These data are largely accepted and provide the basis
for monitoring the state of a nation”s health and the
planning of health services., However, there remains a

concern regarding the reliability of mortality data.

Ammendments to the procedures for selecting and coding
the cause of death, particularly those made at the 6th
and 8th Revisions of the International Classifications
of Diseases, are thought to have led to changes in
published rates of coronary mortality. The effect of
converting deaths coded by the 8th Revision to the 9th
Revision of ICD codes is to reduce coronary mortality

rates for men and women by 7% (11).

A 1935 survey of 1032 death certificates of several
countries revealed <coding discrepencies of such
magnitude as to invalidate comparability of national

mortality statistics (12).

Other authors have studied factors which might .affect
the accuracy of the death certificate diagnosis. For
example, Reid and Rose (13) found in 1960 that hospital
doctofs in America generally diagnosed coronary heart
disease whilst their British counterparts diagnosed
emphysema and bronchiectasis as a cause of death in test

cases.

11



Post-mortem and clinical findings (eg ECG/cardiac

enzyme) are less frequently available in cases certified
by general practitiomers, so the degree of inaccuracy of
death certificates 1is thought to be higher‘in general

practice than in hospitals (14).

Other factors believed to have contributed to the
changing trends in coronary mortality‘include variations
in the care with which death Certificates are completed
.and differences in the coding practices of death
certificate diagnoses. The wuse of obsolete or non-
specific terminology eg myocardial degeneration create

coding difficulties (10).

Difficulties 1in coding are greater when several disease
processes are thought to be involved in the process

leading to death (15).

Even where there is no doubt as to the cause of death
the way in which a death certificate is worded can
affect the manner in which it is coded for statistical
purposes, The following example demonstates this:
Certificate 1
1.(a) Myocardial Infarction
(b) 1Ischaemic Heart Disease
(c) Diabetes Mellitus

20 ——————

12



This certificate is coded to diabetes mellitus as there
is a sequence that can be established from diabetes
mellitus to myocardial infarction, and hence the last
mentioned condition in Part 1 1is <chosen as  the
underlying cause of death, However, if the certifying
practitioner enters diabetes mellitus in Part 2 as shown
in the next example, the cause of death is coded to
ischaemic heart disease,
Certificate 2 |
1.(a) Myocardial Infarction
(b) 1Ischaemic Heart Disease
(¢) ===

2. Diabetes Mellitus

In 1987, Stehbens (16) reviewed this ‘literature and
observed that the peak in coronary mortality which
occurred in western countries at the beginning of this
century followed the increase in mediéal awarenesé of
the pathophysiology of coronary heart disease. The
apparent rise in coronary mortality was concurrent with
a general decline in the mortality rates for apoplexy,
renal disease and old age., Mortality data did not show
similiar increases in death rates for aneurysms and
cerebral vascular disease, These observations support
the argument that the increase in coronary mortality may
not reflect an increase in the incidence or case
fatality of coronary heart disease but simply a change

in fashion of the diagnosis made at death.

13



Coronary mortality data are compiled from deaths which
occur in hdspital and in the community and which, in
most countries, are certified by various types of

medical practitioner.

Hospital perspective

Many of the studies addressing the question of the
validity of mortality statistics are based on
discrepencies between ante-mortem clinical diagndsis and
necropsy findings for deaths which occur in hospital.
Stehbens listed 47 studies from several countries
conducted between 1919 and 1985 in which the proportion
~0of cases in which there was disagreement between

clinical and necropsy diagnosis ranged from 6% to 68%.

Cameron and McGoogan (15) reviewed 5663 hospital deaths
in South Léthian from 1975 to 1977. 25% of cases had a
post-mortem, and were investigated in the study.
Information was collected on a two part " dummy " death
cerftificate, Part A was completed by the clinician and
listed the diagnosis in the following way:
1 (a) the major underlying disease leading to death
(b) conditions arising from 1(a) which were
ultimatély responsible for death.

2 other unrelated ¢onditions which contributed to

death,

14



Clinicians were was also asked to grade the accuracy of
their diagnoses as: (a) certain, (b) probable, and (c)
uncertain, Part B was completed in the same manner by

. the pathologist after autopsy.

1152 " dummy" certificates were completed, representing

80% of all the autopsies which had been carried out.

In 61% of cases the main clinical diagnosis was
conf irmed at autopsy. In 27% the clinical diagnosis was
disproved at autopsy. In the remaining 12% of cases,
the clinical diagnosis was present at autopsy but was
not considered of sufficient severity to cause death in

the pathologist”s opinion.

False positives were most common in cerebrovascular
disease where only 22% of clinical ~diagnoses were
conf irmed at autopsy, and least common in cardiovascular
disease where 70% were confirmed. 33% of cardiovascular

deaths diagnosed on autopsy had been missed clinically.

To complicate this picture even further a study of 182
consecutive hospital deaths in ‘North HLpthian that
prdceeded to autopsy found that in 43 casés (23%) ‘the
death certificate took no account of relevant findings

which had been made at autopsy (17).

15



Community Perspective
Deaths which occur in the community are usually
certified without the bemefit of diagnostic information
which is available to doctors in hospital. Walford (18)
described the evidence available to eleven general
practitioners (GPs) who certified coronary thrombosis
as the cause of death in 142 cases of sudden death,
defined as death that occurred before the doctor
reached the patient. The GPs came from urban, suburban
and rural practices, The GPs graded each certificate
of cause of death as:

1. 100%Z accurate

2. Probably fairly accurate

3. A toss~up, no good evidence one way or another

60 cases (42%) were defined as "100%Z accurate". of
these 46 had been confirmed at autopsy, 13 were
certified on the basis of a previous medical history of
coronary heart disease (8 with a previous myocardial

infarction and 5 with angina).
40 cases (28%) were defined as '"probably fairly
accurate", Of these 6 hadk a history of previous

myocardial infarction and 19 a history of ‘angina.

42 cases (30%) were defined as "a toss-up" and only one

had a history of coronary heart disease.

16



The study showed that GPs had certified coronary throm-
bosis as the cause of death in 57 of 142 cases (40%) in
which no necropsy had been performed and in which there
was no good evidence of pre—existing coronaryl heart
disease before death. Twenty of these deaths were
witnessed but the report does not detail the descrip-
tions of the mode of death which might have influenced

the certifying GP in his choice of cause of death.

It is unclear where this study was conducted or whether
the study GPs were representative of all GPs of that
area. Nor does the report describe how the cases of
sgdden death were identified so it is not known whether
the deaths investigated represent all cases of sudden
death from coronary thrombosis. The results may

therefore be of limited general relevance.

As part of a larger study of the process of death
certification by Scottish GPs, Freer examined death
certificates attributed to ischaemic heart disease
(19). 268 GPs, representing a 10% random sample were
sent a postal questionnaire inviting them to give
details of the next death certificate which they were
required to complete for patients of any age. It asked
for information concerning circumstances of the death,
recent medical history, and other factors that influ—

enced their decision on the cause of death. They were

also asked to assess the accuracy of their diagnosis on

17



a scale of 1 to 5 ranging from "not at all accurate" to

"very accurate"

153  (57%) GPs returned completed questionnaires.
Ischaemic heart disease was recorded as the wunderlying
cause of death in 54 (35%) cases. The subjective

accuracy ratings of the GPs were high with no death

certificate rated 1 or 2.

Examination of the characteristics of the study GPs
showed that doctors who had qualified within the
previous five years were more likely to respond and
doctors with more than twenty—five.years post graduation
experience were least iikely to respond, Therefore the

findings of this study may not be representative of GPs

of all ages,

41 (76%) of the deaths were classified by thé GP as
sudden and 35 of these as unexpected. Analysis revealed
no difference iﬁ accuracy ratings between sudden and
non-sudden ischaemic heart deaths. The GPs attributed
the highest accuracy ratings to deaths over the age of
75. Other studies (15,20) have shown a direct
relationship between increasing age and the number of
~diagnostic discrepencies, which would suggest that the
conf idence of the GPs in this study of their diagnoses

may be unfounded.

18



Eighteen (33%) of the doctors said that they had no
supporting evidence for their diagnosis. 13 of these
deaths were classified as sﬁdden. No relationship was
established between the doctor”s accuracy rating and the
presence or absence of supporting evidence., Six GPs
(11%) felt constrained to issue a death certificate to
avoid the distress to relatives which might be caused by

reporting the death to the procurator fiscal.

This study provides support for the common view that
cases of natural death, whether spdden or not, are often
diagnosed on the basis of the GP"s  intutition.
Myocardial infarction may be chosen as the cause of
death because it is a socially acceptable cause of death
and because statistics state that it is a common cause
of death, In consideration of grieving relatives, the

certifying doctor may use a diagnosis of coronary heart
disease in order to spére them the ordeal of a police
investigation, possibly_including a post-mortem., The

extent of this practice is not known.,

At the end of the questionnaire temn GPs (19%) made
general references to the inaccuraéy of death
certificate and mortality data. Their scepticism was
not reflected in the study, which found GP subjective
ratings of their accuracy high, even for the one third
of cases whose death certificate diagnosis was made

without any supporting evidence.

19



Population Perspective

A comprehensive review of death certificate practices
can only be achieved by studying all coronary deaths,
whether they are certified by hospital doctors, GPs or

following medicolegal investigation.

Phillips (21) attempted to compare coronary mortality
data in this way between the areas of Grampian Health
Board and North Staffordshire Health  Authority.
Information was collected in each area on deaths during
1980 and 1981 in persons under the age of 60 with
ischaemic heart disease (ie ICD codes 410 =~ 414)

appearing anywhere on the certificate of cause of death.

The size of the study populations and their sex ratios
were similiar. The Grampian study contained a slightly
higher proportion of persons under the age of 50 and
North Staffordshire a higher proportion aged 50 - 59.
Both areas are served by a majof hospital centre, but
due to its larger geographical area, Grampian has a 113
bedded hospital in Elgin with restricted consultant
services and 14 cottage hospitals under the charge of
GPs. There is only one hospital with GP beds in the

North Staffordshire Health Authority area.

434 Grampian deaths and 559 North Staffordshire deaths

were identified with ischaemic heart disease appearing

20



in the list of diagnoses in the certificate of cause of

death.

Information on the deaths was collected by reviewing GP
records, hospitél casenotes and post-mortem reports.
Reports from the coroners office were available for the
deaths in North Staffordshire but permission was not
obtained to gain access to the records of the procurator
fiscal for the deaths in Grampian. The diagnosis on the

certificate was validated using W.H.O. criteria,

Hospital casenotes were available for 136 (96%) of 141
deaths in the main hospital centre in N. Staffordshire
and 126 (98%) of 129 deaths in the major hospitals in

Grampian.

No deaths occurred in the N, Staffordshire hospital with
GP beds. GP records were obtained for 25 of the 43

deaths (58%) in the cottage hospitals in Grampian.,

"GP notes were availéble for 907 of the 559 N.
Staffordshire cases. In Grampian GP notes were obtained
for only 447 of the 434 cases. This discrepéncy was
explained by the premature and unauthorised destruction
of GP records of patients aged 50 - 59, in the Primary

Care Department of the Grampian Health Board.

Autopsy reports were available for all 450 cases re-

21



ferred to the coroner in N. Staffordshire. Information
on autopsy findings was not obtained for the cases

investigated by the procurator fiscal in Grampian.

In 5% of the N. Staffordshire deaths and 217 of the
Grampian deaths, no information could be obtained other
than a copy of the certificate of cause of death. Table
A shows the results of classifying deaths in each area

using the W.,H.O. diagnostic criteria for ischaemic heart

disease,
Table A
Diagnostic Categoriés Grampian N.Staffordshire
1 - 3 Substantiated - 263 (61%) 532 (95%)
4 No MI 21 (5%) 19 (3.5%)
5 Insufficient data 150 (34%) 8 (1.5%)

The authors concluded that coronary mortality data from
Grampian were unreliable, and went on to question the
validity of the differences in coronary mortality
between Scotland and England as a whole. It 1is
difficult to see how such a conclusion can be justified
in view of the incompleteness of the investigation of
the cases and the limited information which was avail-

able from GPs and certifying doctors. It is also worth

noting that coronary mortality rates in Grampian are

22




amongst the lowest in Scotland, and for this reason,
Grampian 1is perhaps not an appropriate area to base

- comparisons between England and Scotland,

A more satisfactory study was carried out by McIlwaine
and colleagues in Belfast (20). Information was
collected for all residents of Belfast who died during a
one year period from 1981 to 1982 with ischaemic heart
disease (ICD codes 410-414) as the underlying cause of
death, The study also included cases in which ischaemic
heart disease appeared anywhere on the death
certificate, and cases in which death was attributed to
cardiac dysrhythmia (ICD code 427), heart failure (ICD
code 428) and ill-defined heart disease (ICD code 429).
Other cases also included were those stating the cause
of death as:
Part 1(a) Acute myocardial infarction
1(b) Diabetes mellitus
and coded ICD numder 250 (diabetes mellitus), and also
those with:
Part 1(a) Cerebral vascular accident
1(b) Acute myocardial infarction

but coded ICD code 436 (cerebrovascular accident).

The study was designed therefore to determine the
proportion  of deaths which had been erroneously
attributed to ischaemic heart disease (false positives)

and also the proportion of deaths due to ischaemic heart

23



disease which had been misdiagnosed (false negatives).

Information was collected for 573 deaths, under the age
of 70, from hospitals, post-mortems, the coroners of-
fice, GPs and ambulance service records. Additional
information was obtained by interviewing relatives of

the deceased,

Validation of the death certificate diagnoses was
carried out in two stages. First, a panel of
cardiologists reviewed the data collected for 498 deaths
with ICD codes 410-414 and 75 with other ICD codes. 25
cases with ICD codes 410-414 were excluded and the
probable diagnoses for these cases were:

Number of deaths Probable diagnosis

10 chronic obstructive airways disease
5 rheumatic heart disease

2 pulmonary embolism

2 bronchial carciﬁoma

1 pulmonary oedema

1 alcoholic cardiomyopathy

1 right heart failure

1 brochopneumonia

1 pulmonary oedema

1 chronic renal failure

The following 23 cases with "other" 1ICD codes were

included:

24



Number of deaths ICD code Diagnosis

8 428 heart failure

2 425 cardiomyopathy

1 429 ill defined heart disease

4 '430-438 cerebrovascular disease

3 440-448 peripheral vascular disease
2 250 diabetes mellitus

3 misccellaneous codings.

The net effect on the official mortality statistics of
excluding false positive cases and including falsé
negative cases was neglible for persons under the age of
70 years, 1ie from 498 deaths certified as being due to
ischaemic heart disease to 496 (-0-4%) with changes

being 25 excluded (5%) and 23 added (5%).

The second stage of validating ischaemic heart disease
deaths involved applying the W.H.0. diagnostic criteria
for myocardial infarction to the 496 deaths considered
to be due to ischaemic heart disease by the panel of
cardiologists, The diagnostic categories allocated
were:

1. Definite myocardial infarction

2. Possible myocardial infarction

3. Unknown - insufficient data

25



434 of the 496 deaths (88%) were substantiated; 128
cases (26%) were definite myocardial infarction and 306
(62%) were possible myocardial infarction. 62 deaths
(12%) were classified unknown. These results by place

of death are shown in Table B:

Table B
Hospital Community Total
Def inite 84 (45%) 44 (14%) 128 (26%)
Possible 86 (467) 220 (71%) - 306 (62%)
Unknown 16 ( 9%) 46 (15%0 - 62 (12%)
TOTAL 186 (38%) 310 (62%) 496 (100%)

The post-mortem rate was approximately the same (26%)
for deaths which occurred in hospital and deaths which
occurred in the communify. The higher ratio of definite
myocardial infarction category for hospital deaths was
due to the availability of clinical data ie without
post-mortem investigation, electrocardiographs (ECGs)
and enzyme data are required for a "definite" category.
Where post-morfem data were not available for deaths
which occurred outside hospital only a small proportion
(15%) were classified definite because they had been

hospital in- patients during their terminal illness.

62 deaths were classified as "unknown - insufficient

26



data"., This represents 16 hoépital deaths and 46 commu-
nity deaths. Unfortunately this study does not describe
the characteristics of these deaths which affected their
classification. For example, it is not known how many
of the "unknown" hospital deaths were classified on the
basis of a competing cause of death diagnosed clinically
or on autopsy, or how many were classified because the
diagnostic information required for the validation
exercise was not obtained, Furthermore, the study does
not describe to what extent this category was applied to
cases with neither symptoms nor previous history of
coronary heart disease for which complete data were
obtained but the evidence did not meet did not meet the

W.H.O0. criteria for acute myocardial infarction.

The present study is similiar to the Grampian and
Belfast studies as it:

(a) investigates all coronary deaths in a population
certified by various types of medical practitioner with
and without medicolegal investigation, and

(b) - identifies the proportion of coronéry deaths in
which the diagnosis cannot be substantiated using

standardised criteria,

Unlike the Crampian study, the present study had access
to all sources of data from hospital records and pathol-
ogy departments, GPs and procurator fiscal records
including information on post-mortem investigation.
Unlike the Belfast study, the present study relied on

27



existing records, eg hospital and GP casesnotes, to
collect information on each cases and no interviews
were conducted with relatives of the deceased. By re~
viewing the completeness and quality of the data ob-
tained, an assessment 1s made of the reliability of

coronary mortality data in Glasgow.

The approach of this study. differs from previous
studies, in that it relates diagnoses to the
circﬁmstances of death and the process of confirmation
and certification of death eg the place of death,
whether death was witnessed, the doctors‘involved in the
process and the information which may have been
available to them at the time of certification. By
these means it is possible to assess the number of
deaths in which the diagnosis cannot be substantiated on
the basis of:

(1) wunavailable information,

(2) evidence of a competing cause of death, or

(3) 1lack of clinical data to support the diagnosis.

The study aésesses the likely impact on the validity of
mortality data of additional information being available
to the certifying doctor and discusses whether there are
any measures that might be taken to improve the reli-

ability of Glasgow”s mortality data.
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METHODS




The study population consists of the Glasgow MONICA
population, ie persons aged 25 - 64 years resident in
Glasgow, mnorth of the River Clyde, an area which is

geographically almost half of the city.

23-5

. ﬂ Summerston

Postcode Sectors

13-3

‘eBe
Jordanhin

Garthamilock

34-0
Easterhouse

Glasgow City Glasgow,N of Clyde
men 153,246 95,600
women 181,437 ~102.600

Population figures (1981 Census, 25 - 64 years)
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Ascertainment of Cases

Cases were identified from data routiﬁely notified to
the Glasgow MONICA Project. These comprise of computer
printouts from the Registrar General (RG) for Scotland
of all deaths in persons under the age of 65, whose
normal residence is in the study population area which

is defined by postcodes.

The computer printouts from the General Register Office
for Scotland listing deaths during 1984 were reviewed in
order to identify cases for which the underlying cause
of death fell within the code range 410 - 414 of the
International Classsification of Diseases, 9th Revision
(ICD). These rubrics contain the following diagnoses:—

410 Acute myocardial infarction

411 Other acute and subacute forms of

ischaemic heart disease

412 0ld myocardial infarction

413 Angina pectoris

414 Other forms of chronic ischaemic heart
disease

In order to assess the completeness of the RG data the
cases were cross-referenced against the following

sources of information:

1. Computer printouts, provided by the Computing

Department of the Western Infirmary Glasgow of Scottish

Hospital Morbidity Data (SMR1) of all fatal and mnon-—
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fatal cases discharged from hospital with diagnoses of
ischaemic heart disease (ICD codes 410 - 414) for resi-
dents in the study population.

2. Responses of postal questionaires to general >practi—
tioners (GPs) requesting details of any death £from
coronary heart disease of a resident in the study popu-
lation who died abroad ie whose death may not come to

the attention of the RG.

In addition to the abéve»sources Mr Carmichael, Depute
Procurator Fiscal, for the duration of this study sent
copiés of procurator fiscal reports for all coronary
heart disease deaths occurring in residents of Glasgow,

north of the River Clyde, under the age of 65.

A copy of the D Death Scotland form (see Appendix 2) was
supplied by the RG for each case for which the cause of
death was listed ICD code 410-414. For the purposes of
this study the form contains the folllowing information:
-~ name

- address

- sex

—~ date of birth

- date and time of death

- place of death

- causes of death

name and address of GP and certifying doctor
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Investigation of Cases

Each case was investigated systematically in order to

ascertain :

1. the. circumstances of death, (eg where death
occurred, whether death was witnessed, medically
attended etc); and

2. the medical and 1legal agencies involved in the
process ‘of confirmation and certification of the
death, and

3. clinical data (ie symptoﬁs, electrocardiograph (ECG)
and cardiac enzyme results and post-mortem
findings), and

4, the previous medical history,

1st stage of the investigation

The records of the Glasgow Dgath Unit in the Procurator
Fiscal Office were examined to identify those deaths in
the study population which had been notified to the
procurator fiscal. In some instances, usually on the
basis of a telephone call from the GP or hospital
doctor, the procurator fiscal records on a Notification
of Death Form a brief account of the circumstances of
the death with or without some details of the previous
medical history and proceeds no further (Appendix 3).
In other cases the procurator fiscal may iniate a fuller
investigation, involving interviews with witnesses of

the death, and/or the deceased”s relatives and GP, This

investigation is conducted by the police on behalf of
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the procurator fiscal in order to satisfy legal and not
medical requirments, The Police Report of Sudden Death
provides an account of the circumstances of the fatal
event and gives details of the previous medical * history
including hospital admissions (Appendix 4). Both the
Notification of Death Form and the Police Report of
Sudden Death indicate whether a post-mortem investiga-

tion was performed.

2nd stage of investigation,

Hospital casenotes and Accident and .Emergency (A&E)
department records were examined for all cases in which
a ‘hospital had been recorded as the place of death on
the D Death Scotland Form and for all cases reported to
the procurator fiscal which had received hospital treat-

ment within 28 days prior to death.

3rd stage of the investigation.

Hospital mortuary records were examined ‘inb order to
ascertain whether a post-mortem investigation had been
performed for cases which had a hospital recorded as the
place of death on the D Death Scotland Form, some of
whom died in hospital, and others of whom were dead on
arrival at hospital (DOA). Most cases of death on
arrival are taken to the city mortuary but a few are

admitted to the hospital mortuary.
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4th stage of investigation

Information from GPs was requested only if complete
information concerning the circumstances of death and
previous medical history was not obtained from the above
sources, For example, if the death occurred outside
hospital and was not referred to the procurator fiscal,
details of the fatal event and previous medical history
were requested from the GP or certifying doctor by méans
of a postal questionaire (Appendix 5). If a GP or
certifying doctor was unable to complete the question-
aire for any reason, permission was sought from the GP
to access the deceased”s medical notes once they had
been returned to the Primary Care Department of Greater
Glasgow Health Board (see Appendix 6). Hospital records
were reviewed if the GP indicated that the deceased had
received hospital treatment within 28 days prior to

death,

In the event of a death of a resident of the study
population occurring outside the jurisdiction of the
procurator fiscal for Glasgow or in a hospital outside
Glasgow similiar enQuiries were made of the appropriate
medico/legal  authorities and records departments

requesting access to all relevent documentation

concerning the case.
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Definitions Used

Defiﬁitions recommended by the W,H.0. MONICA protocol
‘were used to establisﬁ the presence of symptoms and the
time and place of death. Symptoﬁs were recorded if
there was a manifestation of an acute illness within 28
days preceding death,.not the onset of mild indefinite
symptoms, The time of death was reéorded as the time at
which the fatal collapse was thought to have occurred.
Similiarly the pléce'of death was considered as the
place where the irreversible cardiac arrest occurrea.

(See Footnote to this chapter)

Data handling and analyses

I joined the Glasgow MONICA Project team in August, 1983
which at that time consisted of the then Head of
Prdject, Dr Graham Watt and a Project secretary.

Together with Dr Watt, I was involved in pilot studies

designed to establish the most efficient means of

obtaining data. These methods are incorporated in a
manual of operations for the Glasgow MONICA Project.
With the aid of this manual I have been the key person
involved in training the staff of the Glasgow centre
which now consists of a part-time Project Head, a seére—

tary, 4 clerical officers and 3 research nurses.
In addition to the collection of a core data set of
basic information for international comparison, required

by the W.,H.0., MONICA protocol, the Glasgow MONICA
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Project records additional items of information which
are available from routine sources and which might allow
further analyses of local interest. These additional
items are highlighted on the Glasgow MONICA Coronary

Event Registration Record Form (Appendix 7).

The period investigated in this study includes the 9
month period immediately preceding the formal start of
the Glasow MONICA Project on 1 October, 1984. These
data from the early part of 1984 were collected when
methods for the ascertaimment and investigation of cases
were being piloted. For this reason many of thé data
collectioﬁ and coding procedures were carried out by
other staff of the Glasgow MONICA Project Ceﬁtre. Each
case has been subsequently reviewed by myself in order
to check that data have been recorded reliably from the
original sources, and that the MONICA diagnostic codes

are also reliable,

Personal details such as names and addresses were
recorded initially in order to cross reference cases
during data collection. These data were subsequently

removed and each case was given a unique identification

number,

Subsequently I reviewed the documents for each case in

order to identify and record additional information not

recorded on the MONICA Registration Record. For exam-
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ple, it does not record whether cases which die in the
community are transported to hospital. Nor does the
information recorded on the MONICA Registration Form
indicate whether cases certified by a foremsic patholo-
gist had been seen previously by a GP and/or hospital
doctor and/or police casualty sufgeon. Most of this
enhancement of the MONICA dataset was based on review of

police and procurator fiscal reports.

Death certificate diagnoses were validated using W.H.O
MONICA criteria for myocardial infarction based on
symptoms, ECG and cardiac enzymes results , past medical
history and post-mortem findings. There are 5 MONICA
diagnostic categories:

1. Definite Acute Myocardial Infarction

2. Possible Acute Myocardial Infarction

3. Ischaemic Cardiac Arrest

4. No Acute Myocardial Infarction

9. Fatal Cases with Insufficient Data

The Definite Acute Myocardial Infarction Category
requires ECG evidence of acute myocardial infarction,
and/or symptoms, cardiac enzyme results or post-mortem
findings of acute myocardial infarctionm.

The Possible Acute Myocardial Infarction Category 1is
applied to cases with:

(a) symptoms of myocardial infarction with/without ECG

or enzyme results of non-acute coronary heart disease or
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to cases without symptoms of ﬁyocardial infarction or
evidence of rheumatic heart disease or cérdiomyopathy
but with (b) post-mortem findings coronary disease or
(c¢) a previous history of coronary heart disease.

The Ischaemic Cardiac Arrest Category is applied to
survivors of cardiac arrest whose symptoms, ECG and
enzyme results do not qualify forv either diagnostic
category 1 or 2.

The No Myocardial Infarctioﬁ Category 1is applied to
cases without 'symptoms, ECG, enzyme of myocardial
infarction or where another diagnosis has been made
clinically or on post-mortem.,

The Fatal Case with Insufficient Data Category 1is
applied to cases with insufficient data available to
appiy any of the above categories.

(NB The Diagnostic Criteria and Classification of Coro-
nary Events as defined in the W.H.O0 MONICA Memo 30 are

shown in Appendix 9.)

Using the Glasgow MONICA Sirius data entry and checking
programmes I entered the data for the first 9 months of
the study on to floppy discs., The remaining 3 months of
data were keyed by others as part of the routine work of
the MONICA Project. KERMIT, a file transfer protocol,
was used to transfer the files from the floppy discs on

to the mainframe computer of the University of Glasgow.
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Cross—tabﬁlations, were performed using the Statistical
Package for Social Sciences (SPSS-x). Subsequent analy-
ses of information not recorded on the MONICA Coronary

Registration Record Form were carried out manually,

Statistical analyses of the 2 X 2 tables of results were
carried outkusing Chi Square test with Yates continuity
correction, Where the numbers were small Fishers exact
probability test was used,
Footnote to Definitions Used.
The date, time and place of death are often re-
corded on the D Death Scotland form as the times
and place where the person was first medically
examined and éertified dead. For example, a
person who dies outside hospital or in transit to
hospital may have the hospital recorded as the
place where death occured if this was the place in
which the deceased was first medically examined
and certified dead., Similiarly, the time of death
is often recorded as the time the deceased person
was first medically examined although the actual
death might have occured some time previously. In
some cases, however the certifying doctor may try
to record these items more accurately based on the
evidence available. Factors that may be consid-
ered would include accounts of the terminal event
by witnesses and/or evidence of rigor mortis or

post-mortem staining on examination.
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AVATLABILITY OF DATA




1562 deaths £from all causes occurred in the study
population during 1984. In 420 cases the underlying
cause of death was ischaemic heart disease (ICD codes

410 - 414) .

One additional death from coronary heart disease was
identified from the procurator fiscal (fiscal) records
which had been diagnosed by a forensic pathologist
following post-mortem investigation. This death ap-
peared in the RG data coded to ICD rubric 485
(bronchopneumonia) and was not includéd in the study as
it is not contained in the official statistics that
give Glasgow its high mortality rates.

No additional cases of coronary death were identified
from SMRl computer printouts (based on hospital dis-—
charge data) during 1984 or from a postal questionnaire
to Glasgow GPs seeking information on patients who may
have died abroad ie cases which might not be contained
in the RG data,

Documentation Obtained

Relevant sources were consulted for the 420 cases, in
order to collect information about the circumstances
of death, the medical and legal agencies involved in
the certification process, the available clinical data
and the previous medical history. When complete infor-
mation was obtained from a source, or a combination of

sources, other sources were mnot investigated. For

example, GP records were only consulted if the relevant
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information was not documented in hospital or fiscal
records. Table 1 summarises the documentation ob-

tained.,

Examination of the records of fiscal revealed that they
had been notified of 269 of the study deaths, TFor 32
cases only copies of the Notification of Death Form
were obtained . For 237 cases copies of the Police
Report of Sudden Death were obtained; for 117 of these
cases copies of the forensic pathologists” post-mortem
reports were available, Fiscal records could not be
found for only one case which the GP intimated had been
reported to the fiscal, Hospital Accident and Emergen—
cy (A&E) notes were found for this patient who was dead
on arrival at hospital (DOA). The GP notes were also
consulted to obtain details of the previous medical

history.

Hospital casenotes were reviewed for 113 patients who
died in a hospital ward and for two who died in an A&E
department, both of whom had been in-patients within
nine days prior to death. Hospital casenotes were also
reviewed for another two cases who were dead on arriv-
al at hospital., One case had been discharged from
hospital 15 days prior to death and the other had been
admitted direct to a coronmary care unit (CCU) where

resuscitation attempts lasted 2 hours,

Copies of hospital post-mortem reports were obtained

for all 23 cases which had post-mortem investigation on
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behalf of the hospital clinician.

Information on deaths in the community was supplemented
by reviewing the hospital records of ten cases who had
been discharged from hospital within three weeks prior
to death, Other hospital records including ECGs were
obtained for a further two cases; one had attended a
clinic eleven days prior to death and the other had a
domiciliary hospital consultant visit on the day pre-

ceding death.

The records of hospital A&E departments were obtained
for the 8 patients who died in these departments but
for only 4 of the 10 cases who were dead bn arrival at
hospital and who were known (from fiscal reports) to
have had cardiopulmonary resuscitation attempted on
arrival at the hospital; records for the other 6 pa-
tients were ﬁot found, A&E records were reviewed for
2 cases of death in the community which had attended

these departments during the week prior to death.

Information was collected on all but one of 62 cases
which were certified by a GP without referral to the
fiscal, either from tﬁe GP notes’if they had been
returned to the health board or from a postal question—
naire to the GP., In the remaining case no informatipn
consulted for a patient who was dead on arrival at a
hospital in Surrey, in order to clarify details of the

patient”s medical history.
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In one case, certified without referral to the fiscal,
it was not possible to determine the place of death,
The death certificate had been signed by a hospital
doctor and the hospital recorded as the place of death
on the D Death Scotland Form. However no hospital
casenotes or A&E records could be 1located for this
éase. The GP notés for this patient were reviewed in
order to obtain details of the previous medical histo-

y.

By these means information on' the cicumstances of
death, agencies involved in the certification process,
clinical data and previous medical history was collect-
ed for all but one of the 420 deaths, For this case
the only documentation available was a éopy of the D

Death Scotland Form,

Completeness of Documentation Obtained

Virtual complete ascertainment of informétion was

obtained so that:

- the place of death was known for 419 cases

- reporés from the fiscal were obtained for 269 of 276
cases where this information was expected.

- post-mortem reports were obtained for all 140 cases
which had post-mortem investigation; 22 on behalf of
the hospital clinician, 117 on behalf of the fiscal
and 1 which was requested by both the fiscal and the

hospital clinician.
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ECG/enzyme results were available for 86 of 123 cases
which died in hospital and 12 which died in the
community,

information on symptoms during the 28 days preceding
death was available for 277 cases (including some
unwitnessed deaths)., 143 cases had no documented
information on symptoms prior to death; 94 cases
(66%) were unwitnessed and therefore might have had
symptoms preterminally. 1In 21 cases (15%) it was
not documented whether death had been witnessed. The
remaining 28 deaths (19%) were witnessed, but the
records contained no information concefning symptoms
prior to death.

details of previous medical history were obtained for
404 cases; 205 had a previous medical history of
coronary heart disease, 199 had no previous history
and in 16 cases the records contained no information

concerning the previous medical history.
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VALIDATION OF DEATH CERTIFICATE DIAGNOSIS




Validation of the Death Certificate Diagnosis

The W.H.0 MONICA criteria for acute myocardial infarc-
tion were used to categorise 420 deaths certified due

to ischaemic heart disease in the study population.

Table 2 summarises the categorisation of deaths, wusing
the MONICA criteria and also according to the type of

certifying doctor.

110 deaths (26%) were categorised as 'definite acute
myocardial infarction", 253 (60%) as "possible myocar-
dial infarction", 17 cases (4%) as '"no myocardial

infarction" and 40 (10%) as "unknown".

Substantiated Death Certificate Diagnoses

112 deaths of hospital patients (93%) and 251 coﬁmunity
deaths (84%)%* were substantiated by the W.H.0 MONICA
criteria for myocardial infarction ie ."definite" or
"possible myocardial infarction". The proportion of
deaths categorised as "definite myocardial infarction"
was greater for deaths which occurred in hospital, 45%
(55 of 121 deaths) compared with 18% (55 of 298 deaths)
which occurred in the community.

% The community death rate includes the deaths

of 2 hospital workers because they received

hospital treatment only after cardiac arrest had

occurred.
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Table 2 Classification of death certificate diagnoses using W.H.O.

MONICA criteria for myocardial infarction in relation to

the certifying doctor.

: Unsubstantiated Diagnoses | Total No.
Type of Substantiated of Cases
Certifying Dr. Diagnoses (%) Certified

No M.I. (%) | 'Unknown' (%)] (%)

GP 69 ( 75%) 2 (2%) 21 (23%) 92 (22%)
A&E Dr. 10 ( 91%) (4] 1 ( 9%) 11 ( 3%)
Hospital Dr. 98 ( 92%) 8 (B%) 0 106 (25%)
(ward)
Hospital 1 (100%) 0 0 1
Pathologist '
Police Casualty 39 ( 87%) 0 6 (13%) 45 (11%)
Surgeon
Forensic 146 ( 89%) 7 (4%) 12 ( 7%) 165 (39%)
Pathologist )
TOTAL 363 ( 86%) 17 (4%) 40 (10%) 420




49 of the 55 "definite myocardial infarction" community
deaths (89%) were categorised on the basis of post-—
mortem evidence of myocardial infarction., The remain-
ing 6 deaths (11%) were categorised "definite'" on the
basis of diagnostic information available from hosﬁital
records for recent admissions associated with the

terminal event,

15 of the 55 "definite myocardial infarction" hospital
_ deaths (27%) were categorised on the basis of post-
mortem evidence, The remaining 40 deaths (73%) were
categorised '"definite" due to the availability of

hospital clinical data.

Death Certificate Diagnoses Not Substantiated

57 cases did not meet the criteria for "definite" or
"possible" myocardial infarction; 4 were categorised
"unknown" because compiete documentation was not ob-
tained. In the remaining 53 cases, 36 were classified
"unknown" and 17 as "no myocardial infarction", the
MONICA diagnostic cdnclusion was not affected by the

availability of records,

Table 3 summarises the classification of these 53 cases
in relation to the type of certifying doctor; 21 (40%)
were certified by GPs, 8 (15%) by hospital doctors, 5
(9%) by police casualty surgeon (PCS)s and 19 (36%) by

forensic pathologists.
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No Myocardial Infafction Category
8 of the 17 cases (47%) categorised "no myocardial
infarction" had post-mortem investigation which re-
vealed an alternative cause of death. 7 cases had an
alternative diagnosis linked with a diagnosis of coro-
nary heart disease in the underlying cause of death
section of the certificate. For example:
1 (a) Peritonitis
(b) Ischaemic heart disease
(C) teseseencenscnscananns

2 0 0 06 000 80080 0PSSO OO

(NB The selection of ischaemic heart disease
as the underlying cause of death does not meet
the coding criteria of the Registrar General
as no logical sequence can be established
between ischaemic heart disease aﬁd peritoni~

tis.)

In the remaining case the pathologist suggested a
change in the death certificate diagnosis of ischaemic

heart disease to acute alcohol intoxication,

In a further case no alternative cause of death was
found at post-mortem, but the degree of the coronary
heart disease found at post-mortem did not meet the
W.H.0 criteria for death due to definite/possible

myocardial infarction.
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In 2 of 8 the cases which did not proceed to post-
mortem investigation the cause of death on the certifi-
cate did not agree with the clinical diagnosis made by
the hospital doctor; 1 death was clinically diagnosed
- due to pulmonary embolism and the other due to cardiac
failure, In both cases the death certificate had not
been completed by the same doctor who had written the

hospital discharge summary.

In the remaining 6 cases that did not proceed to post-
mortem, insufficent account was taken of a previous
medical history of valvular heart disease or cardiomy-
opathy as a competing cause of death, In 2 of these
cases there was no information recorded concerning
symptoms prior to death; 1 death was unwitnessed and so
information would only be available if symptoms had
been mnoted earlier in the 28 day period before death,
In the other case it was not documented whether death

had been witnessed.

7 of the cases with "unsubstantiated" diagnoses certi-
fied by GPs had been notified to the fiscal who did not
request post-mortem investigationm, ie the GP and fiscél
had preéumably agreed on the diagnoses. In 4 cases
death had been confirmed by a GP/DDS doctor and 2  had
been confirmed dead on arrival at hospital; The re-
‘ mainiﬁg death had been confirmed by a police casualty

surgeon who declined to certify.
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Unknown Category

For 10 cases (28%) which were categorised "unknown'" the
information concerning symptoms, past medical history
or post-mortem was available but did not meet the
criteria - for myocardial infarction., For example, one
case was certified by a forensic pathologist followed
post-mortem examination but due to advanced decomposi-

tion the post— mortem findings were inconclusive.

In the remainiﬁg 26 cases (72%) which were categorised
"unknown'", the relevant documents were obtained but
contained insufficient information about symptoms to
support a diagnosis of coronary heart disease. In 16
cases death was unwitnessed and information on symptoms
could only have been available if symptoms had been
- noted earlier in the 28 day period before death., In &
cases death had been witnessed but there was no record
of symptoms prior to death, In the remaining 6 cases
it was not recorded whether death had been witnessed,
If this information had been recorded it may have

affected the MONICA classification.
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Summary to Validation of Death Certificate Diagnosis

420 deaths in the study population were categoriesed
using the W,H.,0, MONICA criteria for myocardial infarc—
tion, 86% of coronary death certificates” diagnoses
were substantiated ie classified "definite" or "possgi-
ble" myocardial infarction. There was a higher ratio
of "definite" cases for deaths which occurred in hospi-

tal,

17 (4%) cases were classified "mo myocardial infarc-
tion"; in 3 of these cases the diagnosis was different
from that on the death certificate. 1In another 7
cases, an alternative cause of death had been diagnosed
in persons with co-existing coronary heart disease but,
due to errors in listing the diagnoses on the certifi-
cate the coronary disease diagnosis was selected and
coded as the underlying cause of death, 1 case had
post-mortem evidence of coronary heart disease but the
evidence did not meet the MONICA criteria, | In the
remaining 6 cases, insufficent account was taken of
pre—existing valvular heart disease or cardiomyopathy

as a competing cause of death,

40 (10%) cases were categorised as "unknown" on account
of insufficient data. In 4 cases relevant documents
could not be obtained. In a further 26 céses, inf orma-
tion concerning symptoms prior to death was not record-

ed and these missing data might have affected the

50



categorisation., In the remaining 10 cases for which
relevant records were obtained and the information
recorded was complete, there was no evidence to support

the diagnosis made at death.
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HOW_CORONARY DEATHS WERE CERTIFIED
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How coronary deaths were certified

The f£low diagram (Figure 1) illustrates the process of
death certification for 420 deaths in the study popula-
tion attributed to coronary heart disease. It shows in
relation to the place of death, the - various pathways
involving medical and 1legal systems through which

deaths proceed to certification.

296 deaths (70%) occurred outside hospital; 90 cases
were conveyed to hospital where death was confirmed, 1
death occurred in a resident of the study area whilst
abroad on holiday and 205 deaths occurred in the commu~
nity and were not conveyed to hospital. GPs and doc-
tors from the doctors deputising service (DDS) were
first in attendance in 110 cases and a further 63 were
referred to them by the police and the ambulance serv-
ice. The GP/DDS doctor certified 62 of the cases which

came to their attention without notifying the £fiscal.

214 cases had death confirmed by a hospital doctor.
These include the deaths of 113 hospital in-patients, 8
deaths in hospital A&E departments, the deaths of 2
hospital workers at their place of work and 90 cases
which were dead on arrival at hospital. Hospital

doctors certified 88 cases without notifying the fiscal.

Fiscals were notified of a total of 270 cases; 111

were referred by GPs/DDS doctors, 126 by hospital
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doctors, 32 by the police and 1 (who had died abroad)
by the local registrar for births and deaths. In 237
cases police investigation was conducted on behalf of
the fiscal before certification., The remaining 33
cases were referred by the fiscal to the hospital
doctor or GP/DDS doctor for certification without

investigation,

21 cases investigated by the police were referred by
the fiscal to a GP and 6 to a hospital doctor for
certification. Of the remaining 210 cases, 124 were
referred to a PCS who certified 45 and referred 79 to a

forensic pathologist.

Forensic pathologists saw 166* cases and issued a death
certificate for 49 (30%) without carrying out a post-—

mortem examination.

The highlighted areas of Figure 2 show key decisions in
the processes leading to certification of death. For
example, decisions were made by ambulance crews whether
to convey a subject to hospital or leave the deceased

at the place of death and notify the GP or the police.

(*1 case certified by a GP had a "fiscal" post-mortem)
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The subsequent text focuses on the types of person
making these decisions (Figure 2, Decision Points A-I)
and describes the decisions in relation to:

(a) the place of death

(b) whether death was witnessed

(c) the presence of clinical information

(d) previous medical history.

The following questions are addressed at-
Decision Point A.
What factors influence decisions made by ambulance
crews to:
1. convey a body to hospital or leave it at
of death?

2. refer cases to the GP or to the police?

Decision Point B,
What factors influence decisions made by the police to:

1., refer a case to the fiscal or the GP?

Decision Point C.

1. What factors influence decisions by GPs to refer a
case to the fiscal or to certify without referrral
to the fiscal?

2. What is the evidence for the diagnosis of coronary
heart disease for deaths certified by GPs without

referral to the fiscal?
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Decision Point D.

1.

What factors influence decisions by hospital doc-

tors to refer a case to the fiscal or certify death

without referral to the fiscal?

Decision Point E

1.

What factors influence decisions by hospital‘doctors
to request post-mortem investigation, or to certify
death without post-mortem investigation?

What 1is the evidence for the diagnosis of coronary
heart disease for deaths certified by hospital

doctors?

Decision Point F,

1.

What factors influence decisions by the fiscal to
instigate a police investigation concerning the
circumstances of death and previous medical history,
or to refer the case to a doctor for certification

without investigation?

Decision Point G,

1.

What factors influence decisions by the fiscal to

refer a case to a forensic pathologist for possible
post-mortem investigation, or to refer the case to a
doctor for certification without post-mortem inves-

tigation?
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Decision Point H.

1.

What factors influence decisions by PCSs to issue
the death certificate, or to refer the case to a

forensic pathologist,

What is the evidence for a diagnosis of coronary

heart disease for deaths certified by PCSs?

Deciion Point I.

1.

What factors influence decisioné by foremsic
pathologists to certify death following external
examination. only, or following post-mortem
investigation?

What is the evidence for the diagnosis of coronary
heart disease for deaths certified by the forensic

pathologist?
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A, Possible decisions by ambulance crews on

attending a person who has had a cardiac_arrest

Introduction,

On attending a person who has had a cardiac arrest

prior to their arrival, the ambulance crews has the

following options:-—

(1) to convey the deceased to hospital or to leave the
deceased at the place of death,

(2) to notify the police authorities, or

(3) to inform the deceased”s GP.

The diagram below illustrates these possible decisions

by ambulance crews in relation to the study deaths.

AMBULANCE
(115)
D.0.A POLICE GP
(72%) (15) (28)

The ambulance service attended a total of 115 cases, 90
men (78%) and 25 women (22%), tﬁat were known to have
sufffered cardiac arrest prior to their arrival. 72
(63%) cases were conveyed to hospital and 43 (37%) were

not conveyed to hospital.
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A. Decisions by ambulance crews

% A total of 90 cases were confirmed dead on arrival
at hospital. These include: 72 cases contained
in the following analyses, 5 cases who had cardiac
arrest in the ambulance ie IQere alive - when
uplifted by the ambulance, 8 cases for which it
was not possible to determine whether death
occurred in transit, 2 cases (1 in Surrey and 1 in
Aberdeen) for which details of the mode  of
transport could not be obtained and, 3 cases where
the deceased was conveyed to hospital in a vehicle

other than an ambulance (1 taxi, 1 police car and

1 private car).

There were no age or sex differences between cases which
were conveyed or mnot conveyed to hospital by the

ambulance service.

Table A.,1 describes the decision taken by ambulance
crews to convey the deceased to hospital, in relation to
whether or not the death was witnessed. Death had been
witnessed in 47 cases (65%) which were conveyed to
hospital compared with 25 cases (58%) which were not
conveyed - to hospital, The difference is not statisti-

cally significant (p>0°05).
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A. Decisions by ambulance crews

Table A.1 Breakdown of deaths attended by the
ambulance service by witness to death and

whether taken to hospital,

Witnessed Not Witnesssed Total
Taken to hospital 47 25 72
Not taken to hospital 25 18 43
Total 72 43 115
% Taken to hospital 65 58 62




A. Decisions by ambulance crews

Table A.2 describes the’deciéion taken by ambulance
crew; to convey the deceased to hospital in relatiom to
the place of death. 46 of 51 cases (90%) which died
outside their home address were convéfed to hospital
whereas only 38 of the 64 cases (41%) whiéh died at home
were taken to hospital. The difference is statistical-

ly significant (p< 0°001)

Table A.3 describes the decision taken by ambulance
crews to convey the deceased to hospital im relation to
whether death occurred suddenly ie without recorded
symptoms of any nature prior to death. 18 of the 45
cases (40%) with symptoms preceding death were takem to
hospital by the ambulance. 28 of the 34 cases (82%)
with no evidence of symptoms before death were taken to
hospital by the ambulance. Thebdifference is statisti-

cally significant (p < 0-001)

0f the 43 cases not conveyed to hospital by ambulénce,
28 (65%) were referrea to the GP and 15 (35%) were
referred to the police, No differences could be
identified between these cases with respect to age, sex,

suddenness of death or whether death was witnessed.
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A, Decisions by ambulance crews

Table A.2 Breakdown of deaths attended by the
ambulance service by place of death and

whether taken to hospital,

Death at Death Total
Home Elsewhere
Taken to hospital 26 46 72
Not taken to hospital 38 5 43
Total 64 51 115
% Taken to hospital 41 90 62

Null Hypothesis
There is no association between the decision to

transport a case to hospital and the place of death,

x%=27-71, 1 d.f., p < 04001

Conclusion:

The hypothesis is rejected.

Comment :
There is probably an association between the decision to

transport a case to hospital and the place of death,



A. Decisions by ambulance crews

Table A.3 Breakdown of deaths attended by the
ambulance service by presence of symptoms
preceding death and whether takem to

hospital

Sympt oms No Symptoms No Data Total
Taken to hospital 18 28 26 72
Not taken to hospital = 27 6 , 10 43
Total 45 34 36 115
% Taken to hospital 40 : 82 72 62

Null hypothesis
There is no association between the decision to
transport a case to hospital and the presence of

recorded symptoms, of any nature, prior to death.
x? = 14+59, 1 d.f., p < 0-001

Conclusion:

The hypothesis 1is fejected.

Comment :
There is probably an association between the decision to

transport a case to hospital and the presence of

symptoms prior to death.




B, Possible decisions by the police

Introduction

On attending a case of death in the community, the
police has the option of referring the case for
conf irmation of death to the:-

1. GP or

2., the police casualty surgeon and thereby ' the

fiscal,

The diagram below illustrates these possible decisions

by the police in relation to the study deaths.

POLICE
(67)

FISCAL GP
(32) S (35)

The police were involved in 67 deaths which were not
taken to hospital. In 52 cases (78%) the police were
first in attendance.  The other 15 deaths (22%) were
referred to the police by the'ambulance service, 35
deaths (52%) seen by the police were referred to the
patient”s GP or a DDS doctor. 32 deaths (48%) were

referred to the fiscal,

There were no differences between cases referred by the
police to the GP/DDS doctor or to the fiscal with

respect to age, sex, symptoms or area of residence,



B. Decisions by the police

Table B shows the referral rate to the fiscal by the
poliée in relation to the place of death, 28 of 62
deaths (45%) which occurred at home compared with 4 of 5
deaths (80%) which occurred outwith the deceased”s
normal residence were referred to the fiscal by the
police; The police seemed more likely to refer cases to
the fiscal if death occurred outwith the deceased”s
normal residence. However, the number of these deaths
was small and the difference is not statisticélly sig-

nificant.

In some cases, the available information showed other
possible reasons for the decision taken by the police.
For‘ example, in 5 cases (7%) the police reported
evidence of bruising or abrasions on the body; 1 case
was referred to the GP and 4 to the fiscal. 8 deaths
(12%) were referred to the fiscal because the GP could
not be contacted or because the identity of the GP was
not known, 1 death reported to the fisca; followed a
family argument. 1In 2 cases (4%) the deceased had been
a victim of a criminal assualt within‘Z months prior to
death; one case was referred to the GP and the other was
reported to the fiscal, The police were obliged to
force entry into the deceased”s home in 2 * cases, éne
death was reported to the fiscal and the other to the
GP, One death reported to the fiscal occurred in a man
who had been discharged from a hospital A&E Department

one hour prior to death.
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B. Decisions by the police

Table B, Breakdown of cases seen by the police by

place of death and whether referred to the

fiscal
Death at Home Death Elsewhere Total
Referred to Fiscal 28 4 32
Referred to GP 34 1 35
Total . 62 5 67
% Referred to Fiscal 45 80 48 v

Null hypothesis
There is no association beween the decision to refer a

case to the fiscal and the place of death.

p=0°151 Result not significant

Conclusion:

The hypothesis is accepted.

Comment ¢
There is probably no association between the decision to

refer a case to the fiscal and the place of death.



C, Possible decisions by the Gemeral Practitiomer

Introduction

Doctors in the community, ie GPs, DDS doctors and other
doctors outside a hospital, were involved with 173
deaths which occurred in the community and which were
not taken to hospital. 3 deaths (2%), two at work and
one at a football stadium, were first attended by a
doctor other than the patients own GP or doctor from the
DDS and these cases were referred to the fiscal, The
subsequent text focuses on the possible decisions taken
by GPs (ie GPs and DDS doctors) in the remaining 170

cases,

GPs had the the following possible options on attending
a case of death in the community:-

(1) to certify death without notifying the fiscal, or
(2) to notify the fiscal of the death for possible

police investigation,

The diagram below illustrates these possible decisions

by GPs in relation to the study deaths,
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C. Decisions by the General rractitioneyr

GP
~ 2
CERTIFIES Fiscal

(62) ‘ (108)

The GP was the first person in attendance in 107 (63%)
of the deaths; 28 deaths (16%) were referrred by the
ambulance service and 35 deaths (21%) were referred by

the police.

In 62 cases (36%) the GP issued a certificate of cause
of death without referral to the fiscal., No differences
were identified between the cases referred and not
referred to the fiscal with respect to age, sex or area

of residence of the deceased,

Only three of the deaths seen by the GP occurred outside
the home of the deceased. They occurred in the homes of
relatives or friends of the deceased. Two cases were

referred to the fiscal.
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C. Decisions by the General Practitioner

Table C.l1 (see Appendix 8) summarises the decision by
the GP to refer a case to the fiscal in relation to
whether death was witnessed, 43 of the 65 witnessed
deaths (68%) were referred compared with 63 of 74 unwit-
nessed deaths (84%). The difference is not statistical-

ly significant.

Table C.2 (see Appendix 8) summarises the decision by
the GP to refer a case‘to the fiscal in relation to
symptoms of myocardial infarction preceding death., 50
of 76 cases (66%) with symptoms of myocardial infarction
preceding death were referred compared with 58 of 94
(62%) of cases without symptoms of myocardial infarction
preceding death, The difference is not statistically

significant,

Table C.3 summarises the decision by the GP to refer a
case to the fiscal in relation to a previous medical
‘history of coronary heart disease. 43 of the 80 (54%)
cases with a previous medical history of coromary heart
disease were referred compared with 63 of 85 cases (71%)
without a previous medical history of coronary heart
disease, The difference is statistically significant (p

< 0+05)

Table C.4 summarises the decision by the GP to refer a
case to the fiscal in relation to the presence or
absence of symptoms of myocardial infarction preceding

death in cases with and without a previous medical



C. Decisions by the General Practitioner

Table C.3 Breakdown of cases seen by GPs by previous
medical history of coronary heart disease and

whether referred to the fiscal,

PMH No PMH PMH notrknown Total
Referred to the Fiscal 43 63 2 108
Not Referred ‘ 37 22 3 62
Total 80 85 5 170
% Referred 54 71 40 64

Null hypothesis
There is no association between the decision to refer a
case to the fiscal and the presence of a known medical

history of coronary heart disease,
x*= 546, 1 d.f., p <005

Conclusion:

. The hypothesis is rejected.

Comment :
There is probably an association between the decision to
refer a case to the fiscal and the presence of a known

history of coronary heart disease.



C. Decisions by the Genmeral Practitioner

medical history of coronéry heart disease, 13 of 27
cases (52%) with a previous medical history of coronary
heart disease and with symptoms of myocérdial infarc-
tion preceding death and 29 of 41 cases (55%) with a
previous medical history of coronary heart disease but
without symptoms of myocardial infarction were referred
to the fiscal, In cases without a pfevious medical
history of coronary heart disease the referral rate to
the fiscal for ﬁhose cases with and without preceding
symptoms of myocardial infarction was 73% (36 of 49) and
702 (29 of 41) respectively. The difference is not

statistically significant,

8 of the 62 cases (13%) which had not been referred to
the fiscal had received hospital treatment within 3
weeks prior to death; 6 had been hospital in-patients, 1
had attended an A&E department 2 days prior to death and

another had been visited by a hospital consultant on
the day prior to death., 5 of the 108 cases (5%) re-
ferred to the fiscal by the GP had received hospital
treatment within 3 weeks prior to death: 4 had been
hospital in-patients and another had attended an outpa-

tient clinic 11 days prior to death.
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C. Decisions by the General Practitioner

Table C.4 Breakdown of cases seen by GPs with/without a

previous medical history of coronary heart
disease with/without symptoms of myocardial

infarction preceding death and whether re

ferred to the fiscal.

PMH No PMH PMH No PMH

with with .without without TOTAL

Symptoms Symptoms Symptoms Symptoms
Referred to the Fiscal 14 36 29 29 108
Not Referred 13 13 24 12 62
Total 27 49 53 41 170
% Referred 52 73 55 70 64

Comment :

The presence

or absence of symptoms

of myocardial

infarction in cases with and without a previous

of coronary heart disease made no difference

referral rate by GPs to the fiscal,

history

to the

PMH = Previous Medical History of coronary heart disease




C. Decisions by the General Practitioner

‘Figures Cl & C2 describe the information; including ECG
and enzyme data, available at the time the decision was
made by the GP whether to refer the death to theyfiscal.
41 of the cases seen by GPs (24%) had no symptomatic,
ECG/enzyme or previous medical history to support a

diagnosis of coromary heart disease.

12 of these cases (29%) were not referred to the fiscal;
6 deaths had been witnessed (in 1 case cardiac arrest
followed a prolonged epileptic seizure and in 5 cases
details of symptoms preterminally were not recorded), in
5 cases it was not recorded whether death had been
witnessed and therefore details of symptoms
preterminally were not known and in the remaining case,
death was unwitnessed therefore this information would
only be available if it had been recorded in the 28 day

period before death,

GPs agreed to certify a further 30 deaths which had been
notified to the fiscal ie presumably the GP and fiscal
had agreed on the diagnosis, 23 of these cases had been
notified to the fiscal by GP/DDS doctors and 7 by hospi-
tal doctors. 7 cases certified by the GP following
fiscal notification had.no symptomatic, clinical daté or
previous medical history to support the diagnosis of

coronary heart disease,
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C. Decisions by the General Practitioner

Figure C.1 Clinical data available for cases not

referred. to the fiscal (62 cases).

History of
Coronary
Heart Disease

"Enzymes and/or ECG '

4
Figure C.2 Clinical data available for cases referred

to the fiscal (108 cases).

H History of

Coronary
Heart Disease
29

Enzymes and/
or ECG




Summary of Decisions by Ambulance Crews, Police and GPs,

Deaths which occurred outwith the deceased”s mnormal
residence and deaths which were sudden ie‘ without
preceding symptoms, were more likely to be taken to
hospital when ambulancemen were the first persons in

attendance,

The referred rate of cases by the police and the fiscal
was not influenced by age, sex, symptoms or area of

residence of the deceased.

Virtually all deaths (167 / 170) seen by GPs/DDS doctors

occurred in the deceased”s home.

- The referral rate to the fiscal by GPs/DDS doctors wés
influenced by a previous medical history of coronary
heart disease preceding death, Neither the presence of
symptoms o£ myocardial infarction beforeAdeath nor the
absence of witnesses to the death influenced the GP’s.

decision to refer a case to the fiscal.

19 cases (19%) certified by GPs/DDS doctors, 12 without
.referral to the fiscal and 7 foilowing fiscal referral,
had neither a previoué medical history nor
symptomatic/clinical evidence to suport the diagnosis of

coronary heart disease,



D._Possible decisions by the hospital doctor

Introduction

The Apossible options available to the hospital doctor

before certifying a deéth include:-

(1) certifying the cause of death without referral to
the fiscal, or

(2) notifying the fiscal for possible investigation.

The diagram below illustrates these possible decisions

by the hospital doctor in relation to the study death.

HOSPITAL DR
(214)

A

CERTIFIES FISCAL
(88) (126)

214 (51%) deaths were first medically confirmed as dead
by a hospital doctor. In 88 cases (41%) the clinician
issued a certificate of cause of death without referral

to the fiscal.

Table D.1 summarises the deaths referred to the

fiscal by doctors in different hospital departments.
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D. Decisions by hospital doctors

Table D.1 Breakdown of cases seen by a hospital
doctor by place of death and whether
referred to the fiscal.
Unknown Staff A&E DOA CCU General Other TOTAL
Ward Ward
Referred 0 2 7 87 15 5 10 126
Not referred 1 0 1 3 44 36 3 88
Total 1 2 8 90 59 41 13 214
% Referred 0 100 88 97 25 12 77 59




D. Decisions by hospital doctors

97% of cases which were dead on arrival at hospital and
88% of deaths in A&E departments were referred to the
fiscal. 25% of deaths in coronary care units, 127 of
deaths in general medical wards and 777 of deaths in
hospital departments other than a CCU or a general

medical ward were referred to the fiscal,

Place of death unknown

Neither hospital casenotes nor A&E records could not be
found for one death certified by a hospital doctor
without referral to the fiscal. It was not possible to
ascertain the place of death or obtain any information
concerning the diagnostic evidence available to the

hospital doctor at the time of certificiation.

Hospital Workers

2 hospital staff died at their place of work. Both

deaths were referred to the fiscal.

Deaths on Arrival at Hospital

90 cases were medically confirmed to be dead on arrival
at hospital; 69 (77%) men and 21 (23%) women., 3 deaths
(3%) were certified by the hospital doctor without
referral to the fiscal. These deaths occurred in
transit to hospital: in 2 cases death was preceded by
chest pain. The remaining death occurred in a 48 year

old man with a history of myocardial infarction six
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D._Decisions by hospital doctors

months prior to death. He was attended by his GP
following sudden collapse., He was resuscitated by the
GP following cardiac arrest in the ambulance and
admitted directly to a CCU where cardiopulmonary efforts

were continued for two hours.

Deaths in Accident and Emergency Departments

8 patients died in hospital A&E departments., The one
death which was not referred to the fiscal had symptoms
of myocardial infarction preceding death and a previous

medical history of coronary heart disease.

Coronary Care Unit Deaths

59 patients, 41 male and 18 female, died in coronary
care units (CCU). &4 of the deaths (75%) occurring imn
CCU were certified by a hospital doctor without referral
to the fiscal., There were no age or sex differencgs
between cases which were referred or not ;eferred to

the fiscal,

As virtually all of the patients (57 out of 59) had
symptoms of myocardial infarction, the presence of
symptoms did not influence the decision to refer a death

to the fiscal.
Table D,2 shows the referral rate to the fiscal in
relation to survival time in hospital. 14 of the 15

patients (93%) referred to the fiscal by the CCU doctor

70



D, Decisions by hospital doctors

Table D.2 Breakdown of deaths in CCU by survival from

admission and whether referred to the

fiscal,
Died within 24hrs Died after 24hrs Total
Referred to fiscal 14 1 15
Not referred 16 28 44
Total 30 29 59
% Referred 47 3 25

Null Hypothesis
There is no association between the decision to refer a

case to the fiscal and the survival time from admission

to hospital,

x> =1234 , 1 d.f., p < 0+001

Conclusion

The hypothesis is rejected.

Comment
There is probably an association between the decision to

refer a case to the fiscal and the survival time £from

“admission to hospital.,




D. Decisions by hospital doctors

died within 24 hours of admission including one patient
who had been»discharged from hospital, where he had been
managed for an acute coronary event, on the day
preceding death, In contrast only 16 of 44 patients
(36%) not referred to the fiscal died within 24 hours of
hospital admission. The difference 1is statistically

significant (p < 0-001).

Table D.3 (see appendix 8) shows the relationship of a
pfevious medical history of coronary heart disease to
the referral rate of deaths to the fiscal, 11 of 37
cases (30%) with a previous medical history of coronary
heart disease were referred to the fiscal compared to 3
of 18 cases~(17Z) with no previous medical history of
coronary heart disease. Details concerning the medical
history could not be obtained for 4’cases. The differ-

ence is not statistically significant (p > 0-10).

Table D.4 shows the availability of clinical data ie
ECG and/or enzymes information according to whether the
case was referred to the fiscal, ECGs had been record-
ed for 7 patients (47%) referred to the fiscal and for
38 patients (86%) not referred to the fiscal. Serial
cardiac enzyme estimations had been performed for &
patients (27%) referred to the fiscal and for 30
patients (68%) not referred to the fiscal. The differ-

ence is statistically significant (p < 0+01).
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D, Decisions by hospital doctors

Table D.4 Breakdown of cases seen by CCU doctors by
availability of clinical data and whether

referred to the fiscal,

Clinical data No clinical data Total

Referred to fiscal 7 8 15
Not referred 38 | 6 44
Total 45 14 ; 59
% Referred 16 57 25

Null Hypothesis
There is no association between the decision to refer a
case to the fiscal and the presence of clinical data

supporting the diagnosis of coronary heart disease.

x =767, 1 d.f., p < 001

Conclusion

The hypothesis is rejected.

Comment

There is probably an association between the decision
to refer a case to the fiscal and the presence of
clinical data supporting the diagnosis of coronary

heart disease,



D, Decisions by hospital doctors

Figures D.l1 and D.2 summarise the diagnostic information
available to the coronary care doctor at the time the
decision was made to certify the death with or without
referral to the fiscal. Only one patient had no. symp—
toms and no ECG or cardiac enzjme information and this

case was referred to the fiscal.
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D, Decisiong by hospital doctors

Figure D.1 Clinical data available for cases referred

to the fiscal (15 cases).

®

. Figure D.2 Clinical data available for cases not

referred to the fiscal (44 cases)




D. Decisions by hospital doctors

General medical ward deaths

41 patients died in general medical wards; 27 males
(66%) and 14 females (34%Z). Only 5 deaths (12%) were
referred to the fiscal; 4 deaths had no previous
medical history of coronary heart disease and 1 had a

myocardial infarction three years earlier.

There were no age or sex differences between cases
referred to the £fiscal and cases certified by the

hospital physcian without referral to the fiscal.

Only 2 of the 41 patients who died in general medical
wards had no symptomatic or <clinical evidence of
myocardial infarction., One of these cases was referred

to the fiscal.

Table D.5 (see appendix 8) shows the referral rate to
the fiscal in relation to survival time in hospital. &
of the 9 patients (31%) who died within 24 hours of
hospital admission compared with 1* of 28 patients (4%)
who died after 24 hours of admission to hospital weré

referred to the fiscal,

(*Examination of the records of this case revealed that

the patient had a history of pulmonary asbestosis.)
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D. Decisions by hospital doctors

Deaths which occurred in "other" hospital departments

10 (77%) of the 13 deaths which occurred in hospital
departments other than an A&E, CCU or a general medical’
ward were referred to the fiscal; 2 deaths occurred
during investigative procedures for coronary  heart
disease; 6 deaths occurred either during or following
cardiac surgery and in 4 cases the surgical procedure
was an emergency e.g. one patient suffered myocardial
infarction with rupture of the papillary muscle
following an emergency “mitral valve replacement
operation. The death of a fatient who was suspected to
have accidently overdosed on paracetamol, which had been
self~prescribed to treat her coronary symptoms, was
reported to the fiscal and the remaining death occurred

in man who died suddenly during treatment for gastric,

symptoms.

3 deaths (23%) were not referred to the fiscal; 2
patients had symptoms and ECG evidence of myocardial
infarction including one who survived only 15 minutes
from admission to hospital. The remaining case had no
diagnostic information ie no symptoms, ECG or enzyme
data for myocardial infarction, and was being treated
for acute pulmonary oedema following blood transfusion,
A hospital post-mortem revealed the cause of death as

pulmonary oedema.
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Summary of Decisions By Hospital Doctors to Refer A Case

to the Fiscal

90% of patients referred to the fiscal by CCU and
general ward physcians died within 24 hours of admis-
sion to hospital. 25% (15 of 59) of déaths of CCU
patients and 127 (5 of 41) of deaths in medical ward
patients were referred to the fiscal., The difference
in the referral rates by doctors in these wérds proba-
bly reflects the lower proportion of deaths within 24
hours of admission in general medical wards ie 327 (13
of 41 patients) compared with 51% (30 of 59) of deaths

within 24 hours of admission in CCU.

The absence of a previous medica1' history did mnot
appear to determine which cases were referred to the
fiscal by CCU doctors; only 5% of cases referred to the
fiscal had no previous medical history of coromary
Heart disease, Approximately one half of the patients
without ECG or enzyme data for myocardial infarction

were referred to the fiscal.,

Virtually all coronary deaths which occur in hospital
departments other than a general medical ward or

coronary care unit were referred to the fiscal.
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E, Postmortems requested by hospital doctors

Introduction

Before certifying a death the hospital doctor has the
options of:-

(1) requesting a post-mortem examination, or

(2) certifying the death without post-mortem examination,

The diagram below illustrates these possible decisions

by hospital doctors in relation to the study deaths.

HOSPITAL DR
CERTIFIES

POST-MORTEM ' NO POST-MORTEM
(23) (95)

Hospital doctors certified death in 118 cases (28%) in
the study population, including 30 cases which had
been mnotified to the fiscal, Post-mortem examination
was carried out on behalf of the clinician on 23 pa-

tients (19%).

8 cases which proceeded to hospital post-mortem had been
referred back to the hospital clinican for certification
by the fiscal, Only 1 of these cases had been subject

to police investigation and this death occurred in a 55



E. Decisions by hospital doctors

year old man whose death was preceded by gastrointesti-
nal symptoms., The post-mortem examination on this case
was the only one performed on the request of both the

clinician and fiscal.

Of the remaining 7 cases referred back to the hospital
clinican by the fiscal and which proceeded to post-
mortem investigation, 4 died within 24 hours of onset of
symptoms., The other 3 cases include the death of a 39
year old man whose death followed his third myocardial
in a six months, a 46 year old woman who died suddenly
but who had a history of two previous myocardial
infarctions and a 63 year old woman who died 10 days

following a mitral valve replacement operation.

Table E.l summarises the deaths certified by hospital
doctors with and without post~mortem investigatibn_ in
relation to the place of death, 4 of the 5 patients
(80%) who &ied in "other" hospital departments had post-
mortem examination on behalf of the clinician whilst
only 7 of the 58 patients (12%) who died in CCUs ’
proceeded to post-mortem examination on behalf of the

hospital climician,
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K. Jeclsions by hospital doctors

Table E.l1 Breakdown of deaths certified by hdspital
doctors by place of death and whether
post-mortem investigation was performed.
CCU Medical Other A& DOA  Unknown Total

Post-mortem 7 '8 4 1 3 0 23
No Post-mortem 51 31 1 6 5 1 95
Total 58 39 5 7 8 1 118
% Post-mortem 12 21 80 14 35 0 19




e UECLSLONS DY NOSpltal dOCLOrs

Table E.2 (see appendix 8) shows the hospital post-
mortem rate in relation to the presence of symptoms of
myocardial infarction preceding death., 18 of 100 deaths
(18%) with symptoms of myocardial infarction and 5 of
18 (28%) deaths without symptoms of myocardial infarc—
tion had post-mortem investigation., The difference is

not statistically significant (p > 0+50).

Table E.3 shows the post-mortem rate in relation to a
previous medical history of coronary heart disease.
Post-mortem was carried out on behalf of the «clinician
on 10 of 69 patients (13%) with a previous medical
history of coronary heart disease and 13 of 39 patients
(33%) with no significant previous medical history.

The difference is statistically significant (p < 0-05).

Table E.4 (see appendix 8) shows the hospital post-
mortem rate in relation to the availability of clinical
data 1ie ECG and enzyme data. Post-mortem was carried
out on 15 of 78 patients (19%) with clinical data for
myocardial infarction and in 8 of 40 pétients (20%)
without clinical data supporting myocardial infarction.

The difference is not statistically significant (p > 0+50).
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E. Decisions by hospital doctors

Table E.3 Breakdown of deaths certified by hospital
doctors by previous medical history of
coronary heart disease and whether post-

mortem was performed,

PMH no PMH Total
Post-mortem 10 13 23
No Post-mortem 69 26 95
Total 79 39 118
% Post—mortem 13 33 19

Null Hypothesis
There is mo association between the decision to perform
a hospital post-mortem and presence of a previous

medical history of coronary heart disease,
) .
x“ =586, 1d.f., p <005

Conclusion

The hypothesis is rejected.

Comment
There is probably an association between the decision to
perform a hospital post-mortem and the absence of a

previous medical history of coronary heart disease.



E. Decisions by hospital doctors

Table E.5 shows the post-mortem rate in relation to
cases with/without a previous medical history of
coronary heart disease and with/without symptoms of
myocardial infarction preceding death., 6 of ‘the 64
déaths (9%) preceded by symptoms of myocardial
infarction in patients with a previous medical history
of ‘coronary heart disease proceeded to hospital post-
mortem, 12 of 36 deaths (33%) without preceding
symptoms of myocardial infarction and without a previous
medical history of coromary heart disease had a hospital

post-mortem performed.

Figures E.1 and E.2 illustrate the diagnostic
information available to the <clinician before the
decision was made to proceed to post-mortem. Two cases
had neither symptoms nor ECG or enzyme data for
myocardial infarction. Only one case proceeded to post-

mortem examination,
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E. Decisions by hospital doctors

Table E.,5 Breakdown of cases certified by hospital
doctors with/without a previous medical
history of coronary heart disease and .
with/without symptoms  of myocardial
infarction preceding death and whether' a

post-mortem was performed,

Symptoms Symptoms No Symptoms No Symptoms Total

with PMH no PMH with PMH no PMH
Post—-mortem 6 v 12 4 1 23
No Post-mortem 58 24 11 2 95
Total 64 36 15 3 118
% Post-mortem 9 33 27 33 19

Comment
-The presence or absence of symptoms of myocardial
infarction prior to death appears to make no difference
to the hospital post-mortem rate if there is no previous
medical history of coronary heart disease., However, if
there is a previous medical history of coromary heart
disease the presence of symptoms of myocérdial

infarction does appear to influence the rate of post-

mortems,




E. Decisions by hospital doctors

Figure E.1 Clinical data available to hospital doctors for

cases certified following post-mortem (23 cases). .

®

2
Past »
Medical History

Figure E.2 Clinical data available to hospital doctors for

®

cases certified without post-mortem (95 cases).

Symptoms
6 A

6
Past A
Medical .
History

NB 2 cases had no symptoms, typical or atypical of
myocardial infarction, and no ECG or enzyme data. Only

one case proceeded to post-mortem examination.



Summary of Decisions by Hospital Doctors to Perform

Post-mortem Investigation

19% of deaths certified by hospital doctors proceeded to
post-mortem examination; approximately one third had
been reported to the fiscal, but the fiscal had not

requested post-mortem examination,

The majority of coronary deaths (80%) which occurred in
a ward other than a.general medical ward or coronary

care unit had a post-mortem,

Hospital deaths were less likely to proceed to post-
mortem if there was a previous medical history and

symptoms of coronary heart disease preceding death,

The presence or absence of clinical data supporting the
diagnosis of myocardial infarction did not affect the
decision to carry out post-mortem examination (19% of
patients with clinical data for myocardial 'infarction
and 20% of patients without clinical data for myocardial
infarction had post-mortem examination on behalf of the

hospital clinician),
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Deaths notified to the Procurator Fiscal

A total of 269 deaths (64%) in the study population were
referred to the fiscal; 190 male (71%) and 79 £female
(29%). 126 deaths were referred by hospital doctors, 32
by the police and 111 by GPs (Gfs/DDS doctors). Table
F.1 summarises the cases which were referred to the

fiscal by the various medical and legal agencies.

F. Possible decisions by the procurator fiscal,

Introduction

When notified of a case the fiscal has the possible

options to:-

(1) instigate a police investigation concerning the
circumstances of the death and the previous
medical history, or

(2) to refer the case to a doctor for certification

without investigation.

The diagram below illustrates these possible decisions

in relation to the study deaths,

FISCAL
(269)
T
/
INVESTIGATED NOT INVESTIGATED
(236) (33)
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F. Decisions by the procurator fiscal.

Table F.,1 Breakdown of cases notified to the fiscal by

the different medical and legal agencies,

Number of deaths % of all cases
referred to fiscal referred
Hospital Doctors 126 ‘ 47
Police 32 12
GPs 111 41
Total 269 100




F. Decisions by the procurator fiscal.

236 cases were investigated by the police and 33 cases
were referred back by the fiscal to a doctor for

certification without further investigation,

Table F.2 describes the cases investigated by tﬂe fiscal
in relation to the place of death. 4 deaths (20%) in
CCUs and general medical wards were subject to police
investigation - on behalf of the fiscal whereas 3 deaths
(43%) in AGE and 11 deaths (92%) in '"other" hospital
departments were investigated., Police investigation was
carried out for 82 deaths on arrival at hospital (94%)

and for a further 135 deaths (94%) in the community.

DEATHS IN THE COMMIJNITY
31 of the 32 cases referred to the fiscal by the police
were subject to investigation., The remaining case .was

referred to the GP for certification.

GPs/DDS doctors referred 111 cases to the fiscal, 104
cases (72 of the male deaths and 32 of the female)

proceeded to investigation,

DEATHS ON ARRIVAL AT HOSPITAL
87 deaths which were confirmed dead on arrival at
hospital were referred to the fiscal by hospital

doctors. 82 deaths (94%) proceeded to fiscal

investigation.
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Decisions by the procurator fiscal,

4 deaths were referred back to the hospital doctor for
death certification without further investigation. Each
case had a previous medical history of myocardial in-
farction and/or angina. One death was preceded by
typical symptoms of myocardial infarction, one patient

collapsed without symptoms and two deaths were unwit-

nessed.,

1 case was referred to the GP for certification, This
man who collapsed without symptoms had a history of

myocardial infarction and angina.

HOSPITAL DEATHS

3 of the 7 deaths (43%) in A&E departments reported to
the fiscal were referred back to the clinician without
fiscal investigation. These deaths were preceded by
symptoms of myocardial infarction and 2 had a previous
medical history of coronary heart disease which
includes the death of a 42 year old man who had been a

hospital in-patient nine days prior to death.

20 deaths were referred to the fiscal by physicians in
CCUs and general medical wards. In 4 cases (20%) the
fiscal ordered a police investigation. The other 16
cases (80%) were referred back to the physician for
certification of cause of death., 3 deaths (75%) inves-
tigated were preceded by symptoms not associated with
coronary heart disease.  All 16 deaths not investigated

were preceded by symptoms of coronary heart disease.



F. Decisions by the procurator fiscal.

4 deaths (100%) investigated and 6 deaths (38%) mnot
investigated had no ECG or enzyme evidence of myocardial

infarction,

9 of the 10 deaths (90%) which occurred 'in hospital
departments other than general medical wards or CCUs and
which were referred to the fiscal, were subject to
fiscal investigation. In 2 cases, the clinician was
uncertain of the cause of death; one death was preceded
by haematemesis and in another there was <clinical
evidence of accidental drug overdose. The deaths of 7
patients who died during or within 48 hours of
investigative or surgical procedure were inveétigated by
thé fiscal. The death of a woman who died ten days
after a mitral valve replacement operation was not

subject to fiscal investigation.

The deaths of the 2 hospital workers proceeded to police

investigation on behalf of the fiscal.
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Summary of Decision by Procurator Fiscal to Investigate

A Case

The fiscal investigated the majority of deaths which
occurred in the community., Hospital deaths, with the
exception of deaths in "other" hospital departments were

- not investigated by the fiscal,
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Deaths Investigated by the Procurator Fiscal

237 deaths were subject to police ,investiggtion on
behalf of the fiscal; 101 cases were referred by
hospital doctors, 104 by GPs/DDS doctors and 31 by
police authorities, The death of a woman who died
abroad and whose death certificate diagnosis was
inadequate for cremation purposes, was also investigated

by the fiscal,

G. Decisions by the Procurator Fiscal Following

Police Investigation,

Introduction

Once the fiscal has investigated a case he has the

possible options to refer the case to:

(1) the doctor who notified him of the case for
certification ie the GP or hospital doctor,

(2) the deceased”s GP,

(3) a PCS, or

(4) é forensic pathologist for possible. post-mortem

investigation,
The diagram below illustrates the possible decisions

taken by the fiscal following police investigation in

relation to the study deaths.
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G. Decisions by the procurator fiscal

FISCAL
(237)
\
GP HOSPITAL POLICE CASUALTY FORENSIC
(21) | '| DOCTOR SURGEON PATHOLOGIST
(6) (124) - (86)

The GP certified the cause of death for 21 cases
following police investigation; 6 were cases of death on

arrival at hospital and 15 died in the community,

6 cases were referred back to hospital doctors for
certification following fiscal investigation; 1 death
occurred in a CCU, 3 in A&E departments, 1 in an

"other" hospital department and 1 was DOA at hospital.

Of the remaining 210 deaths, the fiscal referred 124 to
a PCS and 86 to a foremsic pathologist. Of the 86
cases referred directly tova forensic pathologist, 2
were deaths of hospital workers at their place of work,
72 were dead on arrival at hospital, 8 died during or
shortly after an in?estigative or surgicai procedure, 1
had died in a CCU, 1 iq a general ward, 1 in an A&E
department and 1.was the death of a woman who died

abroad,



G. Decisions by the procurator fiscal

Virtually all deaths on arrival (.72 of 75) were referred
to the forensic pathologist and all community deaths
(120) to PCSs. Table G summaries the referral rate to
the PCS and to the forensic pathologist in relat.ion to

the place of death.
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G. Decisions by the procurator fiscal

Table G Breakdown of cases investigated by the fiscal
by place of death and whether referred to a

PCS or a foremsic pathologist,

COMMUNITY DOA  HOSPITAL OTHER  TOTAL
DEATH DEATH
Referred to PCS 120 3 1 0 124
Referred to F.PATH 0 72 13 1 86
Total 120 75 14 1 210
% Referred to F,PATH 0 96 93 100 41




H, Possible decisions by the Police Casualty Surgeon

Introduction

When notified of a case the PCS has the possible
options to:-

(1) issue a death certificate, or

(2) refer the case to a forensic pathologist,

The diagram below illustrates the possible decisions

taken by the PCS in relation to the study deaths,

PCS

(124)

CERTIFIES FORENSIC PATHOLOGIST

(79)

o et e e e e e i

The PCS issued a certificate of cause of death for 45

cases (36%) and referred 79 (64%) to the forensic

pathologist,

Table H.l summaries the cases referred to the foremnsic
pathologist for certification by the PCS in relation to
place of death., 43 deaths occurred in the community, 1

was dead on arrival at hospital and 1 died in a general

medical ward,
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H, Decisions by the pollce casualty surgeon

Table H.,1 Breakdown of cases seen by the PCS by place

of death and whether referred to the fiscal,

Community DOA Hospital Total
Certified by PCS 43 1 1 45
Referred to For.Path 77 2 0 '79
Total 120 3 1 124
% Referred to For.Path 64 67 0 64




H. Decisions by the police casualty surgeon

PCSs certified 26 male deaths (31%) and 17 female (46%)
which occurred in the community and were referred to
them by the fiécal. There was no difference in area of
residence between cases referred by the PCS to the

forensic pathologist and those certified by the PCS.

Table H.2 (see appendix 8) shows the referral rate to
the forensic pathologist in relation to whether death
was witnessed. 24 of 45 witnessed deaths (53%) were
referred to the forensic pathologist compared to 55 of
the 77 (71%) of unwitnessed deaths, The difference 1is

not statistically significant (p > 0°+05).

Table H.3 (see appendix 8) shows the referral rate in
relation to symptoms of myocardial infarction preceding
death. 27 of 48 cases (56%) with symptoms of myocardial
infarction preceding death were referred to the forensic
pathologist compared to 52 of 74 cases (70%) without
symptoms, The difference is not statistically signifi-

cant(p > 0°10).

Table H.4 shows the referral rate in relation to a
previous medical history of boronary heart disease. 16
of 39 cases (41%) referred to the forensic pathologist
had a previous medical history of coronary heart disease
compared to 63 of 83 cases (76%) without a previous
medical history of coromary heart disease., The differ-

ence is statistically significant (p < 0-001).
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H. Decisions by the police casualty surgeon

Table H.4 Breakdown of cases seen by the PCS by previ-
ous medical history of coronary heart dis—

ease and whether referred to the forensic

pathologist.
PMH No PMH Total
Refer to For. Path 16 63 79
Not referred 23 v 20 43
Total 39 83 112
% Referred 41 76 65

Null Hypothesis
There is no association between the decision to refer a
case to the forensic pathologist and a previous medical

history of coronary heart disease,

x%=1524, 1 d.f., p < 0°001

Conclusion

The hypothesis is rejected.

Comment

There is probably an association between the decision to
refer a case to the forensic pathologist and the absence

of a previous medical history of coronary heart disease.



H, Decisions by the police casualty surgeon

Table H.5 shows the referral rate to the forensic
pathologist in relation to cases with/without a previous
medical history  of coronary heart disease  and
with/without symptoms of myocardial infarction preceding
death, &4 of 10 cases (40%) with a previousl medical
history and symptoms of coronary heart disease and 12 of
29 cases (41%) with a previous medical history but
without symptoms  were referred to the forensic
pathologist, 23 of 38 cases (61%) without a previous
medical -history of coronary heart disease but with
symptoms - of myocardialr infaction and 40 of 45 cases
(89%) with neither symptoms nor a previous history of
coronary heart disease were referred to the forensic

. pathologist.

The characteristics of the 5 cases with neither symptoms
nor a previous medical history of coronary heart disease
prior to death and which were certifed by the police
casualty surgeon were examined. 3 deaths were witnessed
and unheralded by any symptoms; 1 case had a medical
history of chronic obstructive airways disease, 1 a
history of peripheral vascular disease and the other had
no significant medical history. 2 of these deaths had
been confirmed by a DDS doctor who declined to issue the
certificate of cause of death, The other was confirmed
dead on arrival at hospital then conveyed to the City

Mortuary where the police casualty surgeon certified the

death,
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H. Decisions by the police casualty surgeon

Table H.5 Breakdown of cases seen‘by the PCS
with/without a previous medical history of
coronary heart disease with/without symptoms
of myocardial infarction preceding death and
whether referred to the foremnsic patholo—

gist.

PMH with no PMH,with PMH no no PMH, TOTAL
Symptoms Symptoms Symptoms no Symptoms
Refer to For. Path 4 23 12 40 79
Not referred 6 15 17 5 43
Total 10 38 29 45 122
% Referred 40 61 41 89 65

Comment
For cases with a previous medical history of coronary
heart disease the absence of symptoms  of myocardial
" infarction preceding death did not alter the referral
rate to the forensic pathologist. However, the absence
of symptoms of myocardiai infarction for cases without a
previous medical history of coronary heart disease did
appear to affect the referral rate to the forensic

pathologist.




H. Decisions by the police casualty surgeon

The remaining 2 deaths were unwitnessed; 1 had a
previous medical history of chronic obstructive airways
disease and the other a medical history of hypertension
and diabetes mellitus, Both deaths had been confirmed
by a GP/DDS doctor who declined to issue the

certificate of cause of death.

Figures H.,1 & H.2 illustrate the diagnostic information,
including ECG/enzyme information, avéilable for
community deaths referred to the PCS at the time of
decision to certify death or refer the case to the
forensic pathologist. 1 death referred by the police
casualty surgeon to the foremsic pathologist occurred 2
days following discharge from hospital and ECG and
enzyme information was available, 3 deaths certified by
the police casualty surgeon without referral to the
forensic pathologist occurred within 15 days from
discharge from hospital and ECG/enzyme information was
available for 2 of these deaths., ECG data was available
for a further 2 cases certified by the police casualty

surgeon from hospital A&E and Out-patient records.
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H. Decisions by the police casualty surgeon

Figure H.1 Clinical data available for cases which were certified

by police casualty surgeons (43 cases).
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Figure H.2 Clinical data available for cases which were referred
by the police casualty surgeons to the forensic

pathologists for certification (79 cases).
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Cases seen by the Forensic Pathologist

165 deaths (39%) in the study population came to

the

attention of a forensic pathologist. 13 cases (8%) had

died in hospital, 151 cases (92%) died in the community

(includes 74 deaths on arrival at hospital and

referrals from the PCSs) and 1 death occurred abroad.

I, Possible Decisions by forensic pathologists

Introduction

When a case is referred to the forensic pathologist
has the possible options of certifying death:-

(1) following external examination only, or

(2) following post-mortem investigation.

77

he

The diagram below illustrates the possible decisions

made by the forensic pathologist in relation to

study death,

FORENSIC PATHOLOGIST
(166)

PM No PM
(117) (49)
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I. Decisions by forensic pathologists

117 deaths (71%) which came to the attention of a
forensic pathologist were certified following post—
mortem investigation, In 116 cases the forensic
pathologist issued the death certificate. In the
remaining case the post-mortem findings confirmed the
diagnosis on a death certificate issued previously by

the GP and the certificate was not amended.

Table 1I.1 summarises the forensic post-mortem rate in
relation to the place of death. All 13 hospital deaths
(100%) and 102 community deaths (68%) proceded to post-
mortem examination by the forensic pathologist. The
death of the woman who died abroad and whose death
certificate diagnosis was inadequate for the purposes of
cremation in Glasgow was certified by the forensic
pathologist following post-mortem examination. 39 of
the male deaths (34%) and 10 of the female deaths (28%)
which occurred in the community and had been referred to

‘the forensic pathologist did not proceed to post—mortem.

COMMUNITY DEATHS

Table I.2 (see Appendix 8) summarises the cases of death
in the community which had a fiscal post-mortem in
relation to whether the death was witnessed. 42
community deaths (64%) which were witnessed and 60
community deaths (70%) which were unwitnessed proceded

to post-mortem before certification by the forensic
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I. Decisions by forensic pathologists

Table I.1 Breakdown of cases certified by the
forensic pathologist by place of death and
whether a post-mortem investigation was

performed.

HOSPITAL COMMUNITY ABROAD TOTAL

Post-mortem 13 102 1 116

No Post-mortem 0 49 0 49
Total 13 151 ' 1 165

% Post-mortem 100 68 100 70




I. Decisions by forensic pathologists

pathologist. The difference is not  statistically

significant (p > 0+50).

Table 1.3 (see appendix 8) summarises these cases in
relation to the presence of symptoms of myocardial
infarction prior to death., 36 of 50 cases (72%) with
symptoms had post-mortem investigation compared to 66 of
101 (66%) without symptoms. The difference is not

statistically significant (p > 0¢50).

Table I.4 summarises the post-mortem rate in relation to
a previous medical history of coromary heart disease.
Only 8 of 31 cases (21%) with a previoué medical hiétory
had post-mortem investigation compared to %94 of 112
cases (84%) without a previous medical. history of
coronary heart disease, The difference is statistical-

ly significant (p < 0-001).

Table I.5 summarises the post-mortem rate in relation to
the presence or absence of symptoms of myocardial
infarction preceding death for cases with and without a
previous medical history of coronary heart disease. 3
of 9 cases (33%) with a previous medical history of
coronary heart disease and with symptoms of myocardial
infarction prior to death proceded to post-mortem.
However only 5 cases (17%) with a previous medical
history of coronary heart disease and without symptoms

of myocardial infarction prior to death proceded to

95



I. Decisions by forensic patheloszists

Table I.4 Breakdown of cases certified by the forensic
pathologist by previous medical history of
coronary heart disease and whether post-

mortem investigation was performed,

PMH No PMH Total
Post-mortem 8 94 102
No Post-mortem 31 18 49
Total 39 112 151
% Post—mortem 21 84 68

Null hypothesis
There is no association between the decision to perform
a post-mortem and a previous medical history of coronary

heart disease,

x% =502, 1 d.f., p < 0-001

Conclusion

The hypothesis is rejected.

Comment
There is probably an association between the decisiom to
perform post-mortem and the absence of a previous

medical history of coronary heart disease.



I. Decisions by forensic pathologists

Table I.5 Breakdown of cases certified by the foremsic
pathologist with/without a previﬁus medicél
history of coxonary heart disease with
[without symptoms of myocardial infarction

and whether post—mortem was performed,

PMH and No PMH with  PMH and No PMH

Symptoms Symptoms No Symptoms No Symptoms Total
Post-mortem 3 33 5 61 10:
No Post-mortem 6 8 25 10 4¢
Total 9 41 30 71 151
% Post-mortem 33 80 17 86 6¢

Comment

&he absence of symptoms of myocardial infarction
preceding death for cases with and without a previous
medical history of'coronary heart disease had little
influence in determining which cases had a post-mortem

examination by the forensic pathologist.



I, Decisions by forensic pathologists

post—-mortem, The post-mortem rate by the forensic
pathologist for cases with no previous medical history
of .coronary heart disease with and without symptoms of
myocardial infarction prior to death was 80% (33 of 41)

and 86% (61 of 71) respectively.

Figures I.1 and I.,2 illustrate the diagnostic
information, including ECGs and enzymes, available for
cases at the time of decision by the forensic
pathologist whether to certify death with or without

post-mortem evidence.

80 of the community deaths referred to the pathologist
had a previous medical history of coronary heart disease
and/or symptoms of myocardial infarction preceding
death, 1ie 1in the absence of a competing cause of death
there was sufficient diagnostic information to satisfy
the MONICA criteria for a coronary heart disease death.

41 of these cases (50%) had post-mortem investigation

71 of the community deaths (46%) had no symptoms,
clinical evidence or previous medical history  of
coronary heart disease. Of these cases, 10 (7%) were
certified by the forensic pathologist without a post-

mortem investigation being carried out.

The characteristics of the 10 cases with neither symp-

toms nor a medical history of coronary heart disease

prior to death were examined. Post-mortem investigation
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I. Decisions by forensic pathologists

Figure I.1 Clinical . data available for cases certified
by the forensic patholofist following post-

mortem investigation (102 cases).

" Figure I.2 Clinical data available for cases certified
by the foremsic pathologist without post-—

mortem investigation (49 cases).;
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I. Decisions by forensic pathologists

was not performed in one case because the deceased had a
medical history of hepatitis, In 3 cases death had been
witnessed and unheralded by any symptoms; 1 had a
medical history of gastric ulceration due to alcohol
abuse, 1 had a history of alcoholic cardiac failure and
the other had no significant medical . history. 2 of
these cases were confirmed dead onvarrival at hospital
then conveyed to the City Mortuéry and certified by the
pathologist without coming to the attention of a police
casualty surgeon. The other case died outdoors where
death was confirmed by a police casualty surgeon who

declined to issue a certificate of cause of death.

The remaining 6 deaths were unwitnessed; 2 had a medical
history of hypertension, 1 had diabetes mellitus, 1 had
a medical history of chronic obstructive airways
disease, 1 was being treated for pernicious anaemia and
the othe:.had no significant medical history. 4 cases
had died at home where the police casualty surgeon
declined to issue the cértificate of cause of death. 1In
the remaining two cases death had been coﬁfirmed on
arrival at hospital; 1 case which had facial abrasions
died outdoors and was taken to the City Mortuary where
the police casualty surgeon declined to certify the
death, the other died at work and was certified in the
City Mortuary by the forensic pathologist without coming

to the attention of the police casualty surgeon.
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Summary of Decisions by Foremsic Pathologists

The forensié pathologist carried out = post—-mortem
investigation on all cases of death in hospital that
were referred to him and on approximately two~thirds of
the cases which died in the community., Deaths which
occurred in the community in cases without a previous
medical history of coronary heart disease were more

likely to proceed to fiscal post-mortem,

The forensic pathologist performed post-mortem
investigation on 40% of cases (41 of 102) which had
either symptomatic, clinical data or a previous medical
history supporting a diagnosis of coronary heart disease
ie cases which satisfied the MONICA criteria for

coronary heart disease.
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DISCUSSION



Ascertaimment of Cases

The study investigated the 420 deaths from coronary
heart disease in men and women under 65 in Glasgow North
of the C}yde, which were recorded by the Registrar
General (RG) for Scotland and which give this part of

Glasgow its high international coronary mortality rate.

A check-on the completeness of the RG data was provided
by Mr I Carmichael, former Depute Fiscal for Glasgow,
who sent copies of reports for all cases of coronary
death which came to his attention. This means of check
was partial, because only cases reported to the Glasgow
fiscal could be cross-referenced against the RG data,
and perhaps not 1007 efficient, because it relied on the
fiscal office being able to identify  cases
consistently. However, only one additional case was

identified from this source.

Furthermore, a postal questionnaire to Glasgow GPs
requesting details of deaths of residents in the study
population whilst abroad, and scrutiny of Glasgow
- hospital discharge data, did not identify any cases
which were not contained in the RG data. Although not
conclusive, these findings suggest that the RG data
provide a satisfactory record of deaths in the study
population which were attributed to coronary heart

disease.
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Investigation of Cases

Each case was investigated using the sources of
information used routinely by the Glasgow MONICA Project
Office ie procurators fiscal, coroners, hospital records
and pathology departments and general practitioners,
~
The 1level of co-operation from these agencies was high
and information was obtained from at least onme of the
above sources for all but one of the 420 cases, In this
case the GP gave permission to access the deceased”s

records, which had been returned to the Health Board,

but they could not be found.

The cases were investigated with a view to ascertaining
the proportion of deaths attributed to coronary heart
diseaseb which could be substantiated using standardised
criteria for myocardial infarction (ie true' positives)
and the proportion of cases which had beenx misdiagnosed
or for which'there was insufficient evidence to support

the diagnosis (ie false positives).

No attemﬁt was made to ascertain the proportion of
coronary deaths which had been misdiagnosed and appeared
in the vital statistics under ICD rubrics other than
410-414 (ie false negatives). For example, the coronary
deéth which was identified from the fiscal records and
‘which appeared in the RG data coded to ICD rubric 485

(bronchopneumonia) was not investigated. Evidence
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from previous studies (15, 20) suggests that the net
effect of excluding false positive coronary deaths and
including false negative coronary deaths is small, It
is not possible from the data used in this study to
describe this effect in relation to Glasgow”s coronary
mortality rates., However if there were a high propor-
tion of false negative diagnoses in Glasgow this would
paint an even blacker picture of the city”s coronary

mortality.

The study is not a direct test of the diagnostic
decisions of certifying doctors, since not all the data
collected may have been available to the doctor, and
also, mnot all of the data known to the doctor may have
been collected in this study especially if the data were
not written down. For example, it is unlikely that a GP
or police casualty surgeon would have had access to
ECG/enzyme data for a patient who died shortly after
discharge from hospital, However such information would
generally only be available for cases which have had an
acute coronary event and it m;y be that the history of

the recent illness was the basis of the diagnosis.
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Classification of Cases

The high mortality rates are not based on a high
proportion of all deaths since the coronary deaths
investigated account for only 277 of all deaths (420 of
1,562) 1in persons aged 25 - 64 in the study population
during 1984, suggesting perhaps that over diagnosis of
coronary heart disease is unlikely to be the main

explanation.

TRUE POSITIVES

86% of the coronary death certificate diagnoses in the
study population were substantiated, using the W.H.O.
MONICA diagnostic criteria for myocardial infarction ie
"definite" or ‘“possible" myocardial infarction. A
similiar .result was £found in the Belfast study (20)
where 88% of coronary deaths in persons under the age of

70 were substantiated using the W.H.O. criteria.

The proportion of deaths categorised as '"definite
myocardial infarction" was greater for deaths which
occurred in hospital (45%) compared with thése which
occurred in the commuﬁity (18%). However it 1is
important to note that the difference between "def inite"
and "possible" myocardial infarction categories is
dependent more on the circumstances of death and the
extent of investigation than the absolute probability of

a correct diagnosis.
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A "definite acute myocardial infarction" WHO category
requires either ECG and/or symptom and enzyme data or
post—mortem. evidence of acute myocardial infarction or:
coronary occlusion (Appendix 7). As clinical.data are
not available for the majority of community deaths the
"definite" category can only be met if a post-mortem
examination 1is performed. Even a post-mortem may mnot
provide a "definite'" diagnosis since changes of acute
myocardial infarction are often not seen iﬁ sudden
deaths (22,24)%., Using W.H.O. criteria, a probable
diagnosis is attributed to coronary heart disease gn the
basis of post-mortem evidence of a previous myocardial
infarction or severe coronary atherosclerosis with
narrowing of the coronary arteries. Hence, definite and
probable cases are not clearly separated, and thé main
differentiation is between '"Definite/Possible" and

"other" categories.

*Footnote

A fresh myocardial infarction or recent
coronary occlusion was found in almost two-
thirds (64%) of the post-mortems which were
performed on cases which died in hospital
compared with less than one-half (47%) of the

cases which died in the community.
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FALSE POSITIVES

57 (14%) of the coronary death certificate diagnoses in
the study population could not be substantiated wusing
the the W.H.0 MONICA diagnostic criteria for myocardial
infarction, and were categorised as "n§ myocardial
infarction" or '"unknown", These categoriesv contain

cases in which:

(a) the death certificate diagnosis was known to be wrong
11 cases (3% of the total) were identified in whigh
coronary heart disease appeared as the cause of death on
the death certificate despite the fact that another
diagnosis had been made at death either élinically or at
post-mortem., The majority of these cases appeared in
the RG data for coronary heart disease because of errors
in 1listing and coding the diagnoses on the. death
certificate., In one case the diagnosis of coronary
heart disease was not ammended despite post-mortem
evidence that death was due to acute alcohol
intoxication, The certifying doctor may have been
unaware of the post-mortem findings, or he may have
chosen to disregard the findings in consideration of

grieving relatives,

(b) complete data were obtained but the evidence did not
support the diagnosis
In 14 cases (3% of total) the information required for

the validation exercise (ie symptoms, clinical data and

104



previous medical history) was obtained but did not meet
the criteria for "definite" or ‘possible" myocardial
infarction., The '"no myocardial infarction" and
"unknown" categories for these cases does not
necessarily mean that the certifying doctor did not have
a reason for selecting the coronary heart disease
diagnosis, For example, 1in 4 cases there was either
clinical or pathological evidence of coronary heart
disease but the evidence did not meet the W.H.O0., MONICA
criteria for definite/possible myocardial infarction.
The remaining 10 cases were certified without post-
mortem investigation and had no symptoms, clinical data
or previous medical history to suppport the diagnosis on

the death certificate.

(c) incomplete data were obtained to support the
diagnosis

In 32 cases (8% of total) the collection of the
information required for the validation exercise was
incomplete; in 4 cases the relevant records which
detailed the previous medical history could not be
obtained and in a further 28 cases information
concerning symptoms before death was not recorded. It
is possible that the certifying doctor had information
for these cases which may have influenced his diagnosis,
but as it was not recorded, the information was not

available for the validation exercise.
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Ways of Reducing the Number of False Positive Cases

Cases with an alternative cause of death.

Possible strategies to increase the proportion of true
positive cases in relation to cases for which the death
certificate diagnosis was known to be wrong include
revising the procedure for completing death certificates
so that the certificate isbcompleted or countersigned by
a senior clipician responsible for the patient care
prior to death (25). This system might not only improve
the consistency between the <clinical and death
certificate diagnoses but also help the Registrar
General to follow up cases for which post-mortem results
become available after the death certificate has been
issued, especially since the address of a junior
certifying doctor may have changed by the time these

enquiries are made,

Cases without an alternative cause of death.

If there are neither symptoms nor a previous history of
coronary heart disease before death, a post-mortem can
change the diagnostic category from "no myocardial
infarction" or 'unknown" to '"definite" or ‘'possible
myocardial infarction", If ﬁhere is either a previous
medical history or symptoms present (and tﬁere is
neither a clinical competing cause of death nor a
history of "other heart disease™) a post-mortem does not

materially affect the diagnostic conclusion. For
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example, 4] cases which had post-mortem investigation on
behalf of the fiscal had symptoms and/or a previous
medical history of coronary heart disease, In these
cases the post-mortem did not change the diagnostic
category from "possible" myocardial infarction to 'mo
myocardial infarction".or "unknown", Therefore, the
proportion  of "def inite/possible" cases (ie true
positives) can only be increased by:

1. ascertaining the previous medical history or
presence of symptoms in cases with unknown data,
and

2. by carrying out post-mortem investigations on-—
(a) cases with neither symptoms nor a previous
medical history, and
(b) cases without éymptoms but with a medical
history of co-existing coronary heart disease and

"other heart. disease',

‘Possible strategies to increase the proportion of true
positive diagnoses in cases for which complete data
were obtained but the evidence did not support the
diagnosis include:

1. referring cases to the fiscal for police
investigation if symptoms and previous medical
history are not known, or

2. requesting a post-mortem for cases without symptoms
or a previous medical history of coronary heart

disease, and for cases without symptoms which have a
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medical  history of co~existing coronary  heart

disease and valvular heart disease or cardiomyopathy.

Strategies to increase the proportion of true positive

‘diagnoses in cases for which incomplete data were

obtained to support the diagnbsis include:

1. recording information (if known) on the symptoms and
previous medical history, or

2. referring cases to the fiscal so that the police
can investigate the case by interviewing witneSées

and the general practitioner.

These measures vould require a change in the behaviour
of different categories of doctors. This may be
difficult to achieve if many doctors are involved.
Howevef, as the majority of unsubstantiated cases £for
which an alternative diagnosis had not been made at
death were reported to the fiscal, a more practical way
of decreasing the number of false positive caées would
be for the fiscal to refuse to accept a death
certificate issued without post-mortem investigation for
cases without symptoms or a previous medical history of
coronary  heart disease (according to the W.H.O.

criteria),
This may not be practical in a local operational context
since the processes by which deaths are confirmed and

certified are not solely concerned with the accuracy of
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the cause of death. Some decisions which control the
the disposal of the body are made on the Bases of social
and legal considerations and since the circumstances of
death are varied, the decisions which influence how
death is certified can vary from case to case. For
example, a body may be removed to the city mortuary and
referred to a forensic pathologist for certification
because the identity of the GP is unknown or because
there is no relative present able to cope with the
necessary funeral arrangerments, Therefore the
practicality of measures to increase the proportion of
éubstantiated cases should be considered in the context
of the circumstances of the death and the existing

medico-legal and social systems,
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Factors Affecting the Investigation and Certification of

Coronary Deaths

The study identified the various medical and 1legal
agencies involved in the process of certification of
coronary deaths, under 65 years, Figure 1 illustrates
the complexity of the patterns of interaction between
these agencies which determined how the deaths were
investigated and subsequently certified. However , the
figure does not show the total picture. In some cases
the role of the procurator fiscal is more passive than
active, For example, if the fiscal learns of a case as
a consequence of the involvement of a police casualty
surgeon, the decision which the procurator fiscal has to
make 1is not whether the case should be referred to the
police casualty surgeon or the foremsic pathologist for
certification but whether to accept the diagnosis of the
police casualty surgeon or to request a post-mortem

investigation,

This study investigated how some factors, (ie age, sex,
place of death, whether death was witnessed, symptomatic
and/or clinical evidence and previous medical history),
may have affected how cases were certified. A series of
simple analyses were carried out in relation to the

agencies involved,
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THE INVOLVEMENT OF THE AMBULANCE SERVICE

The ambulance service attended 130 of the 296 coronary
deaths (447) which occurred in the community. 88% (115
cases) of cases attended by the ambulance service were
known to have suffered a cardiac arrest prior to the
arrival of the ambulance ie a maximum of 15 deaths
occurred after the arrival of the ambulance or in
transit to hospital., The proportion of coronary deaths
which might have been prevented by improvement of out-
of-hospital coronary care facilities (eg by equipping
ambulances with defibrillators and training paramedics)
was only 57 of deaths in the community and 47 of all
coronary deaths, In order to increase the proportion of
cases which might benefit from out-of hospital coronary
care facilities the ambulance service would neéd to
attend a higher proportion of patients before cardiac

arrest had occurred.

Approximately two-thirds (637%) of the cases which had
died prior to the arrival of the ambulance were conveyed
to hospital to be confirmed dead by a doctor. The
deceased was less likely to be conveyed to hospital if
death occurred at home and was not sudden, ie the death

was preceded by symptoms,

There may be social or compassionate reasons which

influence the decision by ambulance crews to tramnsport

the deceased to hospital. For - example, grieving
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relatives may not want the deceased removed from home if
they are aware that death has occurred some time

previously.,

It vis possible that the decision by ambulance crews
whether to transport a case to hospital was based on how
recently the person was thought to have died ie whether
there was any potential for successful cardio-pulmonary
resuscitation (CPR). This possibility was not
investigated because information on the time intervals
between the fatal collapse and the arrival of thé
ambulance were often not available and the police
reports were not a reliable source of information on
whether CPR had been attempted. It might be expected
that an ambulance would be summoned without delay when
death was witnessed and if the response was prompt such
cases would taken to hospital whilst CPR was attempted,
However, there was no significant difference between the
number of cases which were conveyed to hospital or 1gft
at the place of death, in relation to whether the death

had been witnessed.

Differences in the management of deaths by ambulancemen
(ie whether referred to the GP or the police) for cases
not taken to hospital are probably explained by the
availability of the GP/bDS doctor for confirmation of

death, This possible explanation was not investigated
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however because the sources of data used in this study

did not contain the necessary information,

No differences were identifed between cases referred to
the police or to the GP by ambulancemen in terms of

whether the death was witnessed or sudden,

THE INVOLVEMENT OF THE POLICE

The involvement of the police in the certification
process 1is incompletely represented in Figure 1 which
shows that they ﬁere first in attendance at 52 cases of
death in the community which were not taken to hospital.
In such cases it is the duty of the police as an agent
of the procurator fiscal to locate a medical
practitioner, usually the GP/DDS doctor, to confirm that
death has occurred. If there are no suspicious
circumstances the police will ascertain whether the
attending doctor is prepared to complete the death
certificate, If the GP/DDS doctor cannot be located or
declines to attend or is not prepared to issue the death
certificate, the police will generally request that a
police casualty surgeon atttends to confirm and possibly
certify the death. The police are obliged to
investigate and submit a report to the procurator fiscal
for any case attended by a police casualty surgeon and

for all deaths which are not certified.
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The police are also involved in all admissions to the
city mortuary and report wuncertified cases in the

mortuary to the forensic pathologist.

Half of the cases first attended by the police and which
were not conveyed to hospital were initially referred to
a general practitioner and half to the procurator
fiscal. There were no differenées between the cases
referred to the general practitioner or to the fiscal in

relation to age, sex, symptoms or area of residence.

The decision to report cases to the fiscal (in some
cases as a consequence of the involvement of the police
casualty surgeon) may have been determined mnot by
uncertainity as to the cause of death but by the
availability of the GP or by legal considerations such

as evidence of a possible crime or negligence.

THE INVOLVEMENT OF GPs/DDS DOCTORS
The number of coronary deaths certified by a particular
group of doctors does mnot reflect their  total

involvement in the certification process,

GPs/DDS doctors were involved in 40% of the coronary
deaths but certified only 22%. The majority of deaths
(64%) seen by GPs in the community were referred to the
fiscal. GPs/DDS doctors were more likely to issue a

certificate without referral to the fiscal if there was
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a previous medical history of coronary heart disease.
The presence or absence of symptoms of coromnary heart
disease preceding death or witnesses to the death did
not appear to influence whether the GP/DDS doctor

referred a death to the fiscal,

Another factor which may have influenced the GP/DDS
doctor”s decision to refer a case to the f£iscal is how
well the patient was known to the doctor. This factor
is difficult to assess because even if the deceased was
registered with a particular GP, another doctor from the

same practice may be better acquainted with the patient.

Almost one quarter (23%) of all cases certified by GPs
were mnot substantiated. These cases (21 in total)
include 7 cases which had been referred to the fiscal,
and in which the GP and fiscal had presumably agreed on

the cause of death,

2 of the 14 cases which were certified without referral
to the fiscal had a previous medical history of coronary
heart disease but also had co-existing valvular heart
disease or cardiomyopathy which in the absence of
symptoms of coronary heart disease before death is
interpreted as a competing cause of death according to
the W,H.O0. criteria for myocardial infarction. In both

cases the symptoms before death had not been recorded in

the GP notes, The remaining 12 deaths had neither
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recorded symptoms mnor a history of coronary heart
disease prior to death., Most such cases (29 out of 41)
were referred to the fiscal by the GP, In all but omne
of the cases not referred to the fiscal, the symptom
status before death had not been recorded in the GP
notes. Therefore in 13 of the 14 cases certified by GPs
without referral to the fiscal it is possible that the
GP had information concerning symptoms prior to death
which was not recorded. If the GP had recorded symptoms
of coronary heart disease in these cases the proportion
of cases which would have been substantiated would

have increased by 3%Z. 1In the remaining case in which
death followed a prolonged epileptic seizure, the only
means by which the coronary death diagnosis might have
been substantiated would have been for the case to be

referred to the fiscal for post-mortem investigation.

THE INVOLVEMENT OF HOSPITAL CLINICIANS
The decisions made regarding the management of deaths
which occur in hospital are less likely to be influenced

by social factors,

Hospital doctors were involved in 51% of the coronary
deaths but certified only 28%. Their involvement in the
certification of these deaths varied depending on where
the death occurred. For example in 91% of cases which

were dead on arrival at hospital, the hospital doctors”

only involvement was to confirm that death had occurred. -
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This is frequently done without removing the decease&
from the ambulance, In the remaining 9% of cases which
were dead on arrival at hospital, the hospital doctor
issued the certificate of cause of death. In the
majority of these cases (7 of 8) cardiopulmonary
resuscitation had been attempted on arrival at hospital,
97% of the cases which were confirmed dead on arrival at
hospital were referred to the fiscal by the hospital
doctor. The most likely explanétion for tbe high
referral rate to the fiscal of cases which were dead on
arrival at hospital is that the cases were confirmed
dead in the ambulance and were then taken to the city

mortuary as uncertified deaths.

The 3 cases of death on arrival at hospital certified by
a hospital doctor without referral to the fiscal had
died in transit to hospital, The most  likely
explanation for the hospital doctor”s decision to
certify death is that these cases were admitted to the
A&E department where CPR was attempted (ie they had
received hospital treatment prior to confirmation of

death).

30% of coronmary heart disease deaths which occurred in
hospital patients were referred by hospital doctors to
the procurator fiscal. The factor most 1likely to

influence whether a death was reported to the fiscal was

the time of survival from admission to  hospital.
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Virtually all of the deaths (88%) which occurred in A&E

departments. were referred to the fiscal,

Only 12% of deaths which occurred in general. medical
wards and 25% of coromary care unit deaths were referred
to the fiscal. The difference in referral rates by
doctors in these wards probably reflects the fact that
most of the deaths within 24 hours of admission occur in

CCUs,

The high referral rate for patients who died within 24
hours of admission is not explained by the absence of
clinical data to support the diagnosis of coronary
heart disease since 43% (6 of 8) of patients without
clinical. data who died in CCU were not referrd to the

fiscal.

The presence or absence of a previous medical history
of coronary heart disease did not appear to  influence
the decision of physciams in these wards to refer a

case to the fiscal.

Different factors appeared to determine how hospital
deaths were certified in wards other than a general
medical ward or a CCU. In these cases the decision to
refer the case to fiscal may have been madé on the basis

of legal considerations in order to exclude misadventure

or negligence, rather than because of uncertainty
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concerning the cause of death, For example, all deaths
which followed an investigative or surgical procedure
and one death in which accidental self-poisoning was

suspected were referred to the fiscal.

THE INVOLVEMENT OF HOSPITAL PATHOLOGISTS

Hospital pathologists carried out post-mortem
examination on 11% of coronary deaths which came to the
attention of hospital clinicians, However, only one
death certificate was signed by a hospital ﬁathologist.
Hospital pathologists are under no legal obligation to
issue death certificates for cases which have post-
mortem investigation at the request of the hospital
clinician, These certificates are generally completed
by the clinician who may disregard or be unaware at the

time of certification of the post-mortem findings.

The majority of post-mortems (87%) carried out on behalf
of the hospital doctor were on cases which had been in-
patients at the time of death, The hospital post-mortem
rate for cases certified by a hospital doctor was 16%
which is similiar to the rate found in a Grampian study
(21), where hospital clinicians requested post—-mortem
investigation on 177 of hospital deaths attributed to

coronary heart disease,

A further 13 post-mortems were performed on hospital

deaths on behalf of the procurator fiscal. These deaths
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were certified by a foremsic pathologist. Therefore the
total post-mortem rate in the Glasgow population for
hospital deaths was 27%. This figure is similigr to
that found in the Belfast study (20) where thé post-
mortem rate for hospital deaths inrpersons'Aunder 70

years was 31%.

The factor most 1likely to determine whether a case
proceeded to post-mortem was the place of death in
hospital: 80% of deaths which occurred in wards other
than a geﬁeral medical ward or a CCU and which were
certified by a hospital doctor had post-mortem
investigation, whereas only 12% of deaths in CCU and 21%
of deaths in medical wards certified by the hospital

doctor had post-mortem investigation,

Deaths in CCU and medical wards were less 1likely to
proceed to post-mortem if there was evidence of pre-
existing coronary heart disease and the death was

preceded by symptoms of coronary heart disease.

Virtually all cases (116 out of 118) certified by a
hospital doctor had either symptoms, clinical data or a

previous medical history of coronary heart disease.

8 of all deaths (7%) certified by a hospital doctor for
which all the relevant information was obtained could

not be substantiated (ie did not meet the W.H.O.
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criteria for myocardial infarction). 5 of these cases
would not have appeared in the RG data for coronary
heart disease if the clinician had recorded on the death
certificate the diagnosis which had been made either
clinicaily or at post-mortem ie the proportion of
substantiated cases would increase by 1% if more care
had been taken by the hospital clinician in completing
the death certificate. The remaining 3 cases were not
substantiated, despite a previous medical history of
coronary heart disease, because of co-existing valvular
heart disease or cardiomyopathy which in the absence of
symptoms of coronary heart disease before death 1is
considered a competing cause of death. In these cases
post-mortem investigation was required in order t§

substantiate the diagnosis made at death,

THE INVOLVEMENT OF THE PROCURATOR FISCAL OFFICE

It is the duty of the procurator fiscal to enquire into
all sudden, suspicious, accidental, unexpected and
unexplained deaths. The fiscal is notified of such
cases by the police, hospital doctors, GPs and local
registrars of death. 60% of coronary deaths in the
study population were reported to the fiscal, The
majority of cases (88%) notified to the fiscal were
investigated by the police on his behalf. Post-mortem
investigation was requested by the fiscal on 44% (118 of
270) of cases, The role of the procurator fiscal in

Glasgow obviously extends beyond that of excluding
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suspicious deaths in terms of criminality or negligence,
though not to the extent of the role of the coromer in
the North Staffordshire study (21) who requested post-
mortem investigation on all but one of the ‘coronary
deaths reported to him in a population under the age of

60 years,

The procurator fiscal has a right and duty to control
the disposal of a dead body while he makes enquiries
into the death. Depending on the circmstances he may
decide to leave the body where death occurred.
Alternatively he may decide to have the body removed to
a mortuary, In many cases this decision is made by the

police or the police casualty surgeon,

Cases of death in the community which were not conveyed
to hospital were generally reported to the fiscal as a
consequence of the involvement of his agents, the police

and police casualty surgeons.

The majority of cases which were confirmed dead on
arrival at hospital were reported by the police on
behalf of the fiscal to the forensic pathologist.
However 7 cases of death on arrival of hospital were
certified by the GP, who may do so without viewing the
body., In a further 4 cases (3 dead on arrival at

hospital and 1 hospital death) the police casualty
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surgeon had been invited to complete the death

certificate.

The fiscal is required to decide in every case reported
to him whether he will accept a medical certificate as
to the cause of death or whether a post-mortem is

necessary.

THE INVOLVEMENT OF POLICE CASUALTY SURGEONS

Police casualty surgeons were involved in 30% of
coronary deaths but certified only 11%. Cases were less
likely to certified by a police casualty surgeon if the
death was unwitnessed and there were neither symptoms
nor a medical history of coronmary heart disease before
death, It is not possible to tell from the available
data whether this was an independent decision by the
police casualty surgeon, or a refusal by tﬁe fiscal to

accept his diagnosis.

5 cases (13%) certified by police casualty surgeons were
not substantiated and had neither recorded symptoms nor
a previous medical history of coromary heart disease.
The police casualty surgeon declined to certify the
majority of such cases (40 out 45) which came to his
attention, If police casualty surgeons had referred all
such cases to the foremsic pathologist for possible
post-mortem investigation, the proportion of"

substantiated cases may have been increased by 1%
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THE INVOLVEMENT OF FORENSIC PATHOLOGISTS

All cases referred to the forensic pathologist will have
had death conf irmed by another doctor. In some cases
the doctor will have declined to completé the death
certificate and iﬁ others the fiscal will have decided
not to accept the diagnosis of the doctor and will have
referred the cases to the-pathologist for post-mortem
investigation. Police reports do not as a rule contain
information on whether another doctor, for example a GP,
had proposed to certify death, so it was not possible to
identify what proportion of cases were referred to the
forensic pathologist by the fiscal specifically for

post-mortem investigation.

The 39% of the study deaths which were certified by
forensic pathologists represents virtually all cases
that came to their attention. There was one exception
when a fiscal post-mortem was carried out on a case

certified by the GP.

The forensic pathologist performed post-mortems on 70%
of cases referred to him. The 100% post-mortem rate for
hospital deaths referred to forensic pathologists was
probably determined by legal considerations, eg to
exclude misadventure or negligence, and the decision to
perform a post-mortem examination on these cases may

have been made by the fiscal and not the pathologist.
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The fiscal accepted the diagnosis made by the forensic
pathologist without post-mortem investigation for 32% of

the deaths in the community (49vof 151).

In cases of community deaths, a post-mortem was more
likely to be performed if there was no previous medical
history of coronary heart disease, It is not possible
to tell from the available data whether this reflects an
indepedént decision by the forensic pathologist or a

request by the fiscal that a post-mortem is performed.

19 of all cases (11%) certified by the forensic
pathologist were not substantiated. In 8 cases a post—
mortem had been performed and either a competing cause
of death was found or the post-mortem findings of
coronary heart disease did not satisfy the W.H.O

criteria,

In the remaining 11 cases a post-mortem was not
performed, It 1is possible that if the forensic
pathologist had performed a post-mortem on these cases,
the proportion of substantiated cases would have been
increased by’ 3%. One case with a previous medical
history of coronary heart disease was not substantiated
because of co-existing valvular heart disease which in
the absence of symptoms of coronary heart disease before

death 1is considered a competing cause of death. The

remaining 10 cases had neither symptoms nor a previous
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medical history of coronary heart disease before death
to support the diagnosis, The foremsic pathologist
performed a post-mortem on the majority (61 out of 71)

of such cases before certification.

The Fiscal Involvement in False Positive Cases

The fiscal accepted the diagnosis made without post—
mortem investigation for a total of 24 cases (6% of all
the study deaths) which had neither symptoms nor a
previous medical history, according to the W.H.O.
criteria. These cases represent 297 (24 of 84) of such
cases which came to the attention of the f£fiscal. 7
deaths were certified by a GP, 5 by a PCS and 12 by a
forensic pathologist., For these cases the only means by
which the diagnosis might have been substantiated would
have been for the fiscal to decline to accept the
diagnosis of the certifying doctor and request post-

mortem investigation.
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Summary of How the Number of False Posiitives Might

Be Reduced.

To summmarise, 4% (15) of the study cases were not
substantiated either because insufficient data were
collected for the validation exercise, or because a
wrong .diagnosis had been entexed on the death
certificate and appeared subsequently in the RG data for

coronary heart disease.

In the remaining 10% of cases (42) there was
insufficient evidence to support the diagnosis made at
death according to the W.H.0. criteria for myocardial
infarction. In 4 of these cases (1%) there was clinical
data or post-mortem evidence of coronary heart disease
but the evidence did not meet the W.H.0 criteria. Im 13
cases the W,H.,0. classification may have differed £from
the ‘GP diagnosis because the GP did not recordv the‘
relevant information concerning symptoms prior to death.
If all these cases did in fact have symptoms, and this
had been recorded the proportion of substantiated cases
would have increased by 3%, If none of the cases had
symptomatic evidence of coronary heart disease, then
post-mortem evidence would be required in order to

substantiate the diagnosis,

The fiscal did not request post-mortem investigation in

29% (24 of 84) of the community deaths which had

neither symptoms nor a previous medical history of
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coronary  heart disease (ie coromary heart disease
without  co-existing rheumatic heart disease or
cardiomyofathy). In these cases post-mortem evidence of
significant coronary heart disease in the absence of
other pathology would have changed the diagnostic
conclusion from "no myocardial infarction'" and "unknown"
to "definite" or "possible'" myocardial ie would decrease

the proportion of false positives cases by up to 6%.

If the fiscal had requested post-mortem investigation
only for those ’cases which did not meet the W.H.O
criteria for myocardial infarction, then the number of
post-mortems  performed by the foremsic pathologist in
1984 would have been reduced by 17 cases (15%), £from
117 to 100 cases, The reliabiligy of the coronary
mortality data could be improved therefore without.

performing a larger number of post-mortems. .

It is possible that there are cases which satisify the
critefia for myocardial infarction, but in which a
post-mortem investigation would reveal an alternative
cause of death, which would exclude the cases from the
RG data for coronary mortality, It is not possible from
these data to assess whether this is common and
therefore whether a policy of performing post-mortem
only on cases without symptoms or history of coronary
heart disease might increase the number of false

positive cases,
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The possible effect on the reliability of coronary
mortality data of selecting only cases without symptoms
or previous medical history for post-mortem
investigation could be investigated quite simply. For
example, forensic  pathologists could record the
proportion of cases with symptoms and/or a previous
medical history of coronary heart disease in which an
alternative cause of death is found at post-mortem.
They could also adopt a policy of carrying out a post-
mortem in all cases with no symptoms and no previous
medical history in order to establish the proportion of
cases with pathological evidence of coronary heart

disease,
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Completeness of Investigation

The exercise to collect retrospectively information on
420 deaths contained in the RG data which give Glasgow
its high international rate was successful, Almost
complete documentation was obtained for each case and
bthe quality of records obtained was such that a maximum
of 87 of cases were not substantiated using the W.H.O
criteria for myocardial infarction because relevant

information had not been recorded.

The Reliability of Glasgow’s Coronary Mortality Data

86% of Glasgow”s coronary death certifcate diagnoses
were substantiated which compares well with a similiar
exercise carried out in Belfast, These results suggest
that mortality data based on death certificates are
useful tools for comparing coronary mortality rates
between these two cities which both have high

international rates.

The proportion of cases categorised as "definite" was

greater for hospital deaths,

Factors Affecting the Investigation and Certification

‘The function of the death certificate is mnot solely
concerned with the accuracy of the cause of death,
Some decisions which controlled the disposal of the body
were made on the bases of legal ;nd social

considerations,

The ambulance service attended 39% of the cases which



died in the community, The majority of which had died
prior to their arrival, Only two-thirds of these cases
were taken to hospital, There was no significant
difference between the éases which were taken to
hospital and the cases which were left at the place of

death in relation to whether death was witnessed.

Each group of doctors, with the exception of the
forensic pathologists, had the opportunity to certify

substantially more deaths than they did.

Virtually all deaths seen by GPs occurred in the home of
the deceased and the majority (64%) were reported to the
fiscal. GPs were less 1ike1y to refer a case to the
fiscal if there was a previous medical history of

coronary heart disease,

30% of coronary deaths which occurred in hospital were
referred to the fiscal. The factor most likelj to
determine whether the clinician referred a case to the
fiscal (except for deaths in “other" hospital depart-
ments) was the time of survival from admission to
hospital, Virtually all deaths which occurred in A&E
departments were referred to the fiscal. The higher
referral rate of deaths in CCUs compared with deaths in
general medical ward probably reflects the fact that
most deaths within 24 hours of admission occur in CCUs.
The presence or absence of a previous medical history
or clinical data of coronary heart disease did mnot

inf luence which cases in these wards were referred to
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the fiscal, Coronary deaths which occurred in "other"
hospital departments were probably referred to the
fiscal because of legal considerations ie to exclude

misadventure or negligence.

Post-mortems were performed on 27% of hospital deaths.
The majority of post-mortems requested by the hospital
doctor were for cases which had been in-patients at the
time of death. The majority of coronmary deaths which
occurred in hospital wards other than a CCU or general
medical ward had post-mortem investigation, The deaths
in CCU and general medical wards which had post-mortem
investigation were less 1likely to have a previous

medical history or symptoms of coronary heart disease.

60%2 of the study deaths were reported to the fiscal.
Of these, the fiscal investigated the majority of deaths
which occurred in the community, Hospital deaths, with
the exception of those which occurred outwith a general

medical ward or CCU, were not investigated by the

fiscal,

Police casualty surgeons declined to certify the
majority of cases with neither symptoms nor a previous
medical history of coronary heart disease which came to

their attention,

All  hospital deaths and 437 of community deaths

investigated by the fiscal had post—moftem

investigation by a forensic pathologist., Deaths in the

132



community were less 1likely to have post-mortem
investigation if there was a previous medical history of

coronary heart disease,

Ways of Increasing the Number of Substantiated Cases

In 1% of cases which could not be substantiated there
was either clinical or pathological evidence of coronary
heart disease which did not meet the MONICA criteria for
acute myocardial infarction. In a further 1% of cases
the collection of the information required for the

validation exercise was incomplete.

The wnumber of substantiated cases would have been
increased by 3% if more care had been taken in recording

and in coding the diagnoses on the death certificate.

In the remaining 9% (38 cases) which could not be
substantiated there were no symptomatic, clinical data,
previous medical history or post-mortem evidence to
suéport the diagnosis made at death, These deaths

occurred in the community.

In 13 cases the GP did not record information concerning
symptoms prior to death. If these cases had symptoms and
the information had been recorded, the proportion of
substantiated cases might have been increased by up to
3%.. If however, there were no symptoms of coronary
heart disease then post-mortem evidence would have been
required in order to substantiate the diagnosis on the

death certificate. Only 1 case was identified which had
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been certified by a GP without referral to the fiscal,
and for which all the relevant information concerning
symptoms and previous medical history had been recorded,
but which had no evidence to support the diagnosis made
at  death, Therefore GPs had the potential for
increasing the proportion of substantiated cases by 3%
by either recording symptoms (if present), or by
referring cases to the fiscal when this information was
not known., However it is probably not practicable to

alter the practices of such a large group of doctors.

The remaining 6% of cases had been referred to the
procurator fiscal who did not request post-mortem
investigation. The fiscal and the forensic pathologists
probably have the greatest potential role for increasing
the proportion of substantiated cases. If the fiscal
had requested post-mortem on these cases the post-mortem
rate by forensic pathologists would have been increased

by 21% (ie from 117 to 141).

However it might be possible to increase the proportion
of substantiated cases without increasing the workload
of the forensic pathologists by performing post-mortems
on only cases without ante-mortem evidence of coronary
heart disease. The effect of such a policy in 1984
would have been to reduce the "fiscal" post-mortem rate
by 15%. A future study ié recommendeﬁ in order to
assess whether the reliability of coronary mortality
data might be improved if the forensic pathologists

performed post-mortems on a different category of cases.
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APPENDIX 3

NOTIFICATION OF DEATH
REPORTED BY: DATE:
TIME:

PARTICULARS OF DECEASED —

SURNAVE. _ AGE:
E
CHRISTIAN NAME(S): glpf;l:rE}‘{o
ADDRESS: _
9( ) dqau)
LOCUS: : HOSPITAL:
DATE & TIME: ‘ waro: CCU.

HTORY: Bist huol” o orescencts_amgnin = Long hol . f henboral resudle/

C&Q{MQ (0’4(4175&/ ef home Z/UD Uh&v{v’cc’l( Zum{ #M—r\ L ~ seoere

dwrbtwns - Slwcrhxe%m( biea th . GLaDDs ’C[crf)/( A Ued~clerc o

b Cmmm Coue — l’/Lfvn a!ﬂm ‘J(A W% avesth . Pesus,

mmﬁu/ GP Di” L I He ML sysp

CAUSE OF DEATH: | la M1 -], Tsek. Hp H. f)p,apk VoS ¢ dysesse -

CERTIFYING DOCTOR: DJ

PF TO WHOM DEATH REPORTED:

INSTRUCTIONS: ‘ )‘{o ac /w‘{*

. _
BODY RELEASED: - E1ISSUED:
NAME OF POLICE OFFICER DATE:
INSTRUCTED TO INVESTIGATE: . TIME:

NAME & ADDRESS OF ANY PERSON
INVOLVED IN CAUSE OF DEATH:

Oc #6£797 200 2003 637 LPLIG 240
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Particulars verified by
STRATHCLYDE POLICE birtn certificate.

REPORT OF SUDDEN DEATH

Station : ... S -
1. Forenames o 2, Surname
. 3. Sex 4, Age 5. Date of Birth 6. ‘Single 7. Occupation
P 64 g MC' °"(°[' Fensioner

8. If married - full name and occupation of spouse

9, Full name and addiess of next of k'i_n if different fiom above «

10, Usual! place of residence of decrased

"

Hour, day, date and place of death Between 1000 hours and 12, Regisuation district
1048 hours on Saturday ’

At . . uvlasgow, Or enroute Glasgow
in ambulance to the ™ . Infirmary, Glasgow.

13. Name, rank or profession of father and whether alive or deceased

Deccased

14, Name and maiden surname of mother and whether alive o deceased

Deceased

15, Cause of death . 16. Duration of illness
tEa) HAEMO PELICARDIUM | R
[ &) RuPruces o~ HyocAddiAr 2 N~ALETI0A

17. Name, address and goalifications of doctor certifying death | 18. Name, addiess of family doctor

— e T b e e

19. Hour, day, date and place of bulzl/ciemation 20. Name and addiess of undertaker

21, Il death tesulted from ag industiial aceident -- - name and addiess of employet ‘and place of work
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SUMMARY OF FACTS :

The deceased, . . , was 64 years of aze

having been born at Glasgow on , of parentage
’ She never married and resided

with her 2 sisters at the address stated. This information

~ was supplied by = - ' : ~ (sister?,

She was on the list of Dr -’ .

According to Doctor . the deceased had no

medical history ang he only.saw hier very occasionally

at the surgery for minor compleints such as colds.

She was last seen b& the doctor on’ , " for a

sore throat when she was prescribed a proprietary brand of

throat lozenges. The deceased was not taking any drugs.

. About 1000 hours on . ~ the deceased
ieturned home after 2 hairdressing appointment. She sat in‘
the llv:mo room wlth her 2 sisters, witnes°es§

Y and was encaged in generc.l conver sation with -~
them, The deceased then slurzped over lo her left and -
appeared to be unconscious, ‘iiness . teleplioned
'9993 for aﬁ ambulanée énd thé police. ‘mhe ambulance crew,
vitnesses 1 attended and ntiempted 1o revive her in vain,
The oeqpased was then conveyed, by ambulance to the Royal
‘Infirmary, Giasgow, On arrivdl at the’ hospltal, life was

" pronounced extinct by . and DIr . . gt 1048 hours,
The body was thereafter removed to the City liortuary, Glasgow.
The death will be registered and the funerzl arrencenents made

by . ~ sister of the now deceased,

There are no suspicious circumstances sirrownding ihe death,
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. '

DEPARTMENT OF FORENSIC

THE UNIVERSITY
MEDICINE AND SCIENCE

Grascow G128QQ

Tew:041-339 8855 AN
Ex: 574 R
Reference: %

THE CASE OF .

By virtue of a warrant of the Shetiff of Glasgow and Strathkelvin and
at the instance of James Tudhope, Esq., Procurator Fiscal at .Glasgow, I the

urdersigned at 9,15 a.m. on ~ ., within the Cxt-y Morh.ary,
Glasgow, made a post-mortem dlssecr.mn of the body of .
. aged 64 years, of _..: = wno died on

» being declared dead on arrival at the Royal Infimmacy, Glasgow.
Tne body was identified in my presence by:
1. : :

l_ . ) L. - Rl

EXTERNAL EXAMINATION

The body was that of an elderly female 5'. 7" and being of an estimated
weight of 10 stones. There were no abnoumal external characteristics to the
body, which was fully rigid and showed post-mortem lividity on the back.

INTERNAL EXAMINATION

Head and Neck

The scalp, skull, meninges, cetebrospinal.fluid and brain were healthy,
normally developed and intact.

The mouth, nose, tongue, larynx, pharynx and the intrinsic structures
of the neck were healthy, nommally.developed and intact.

Thorax

The trachea contained a small amount of thick, inspissated mucous, but
the airway was not necessarily obstructed. Both lungs showed patchy emphysema
and some chronic bronchitis in the smaller bronchi.

The pericardial sac was grossly distended by a large quanitity of blood
and blood-clot. The cause for the haemorrhage was a ruptute on the anterior
surface of the left ventricle through a softened myocardial infarction. The
reanining chambers were nonnal.,  The coronary vessels were all severely
affected by atherosclerosis.  The myocardial infarction measured approximately
3" x 3", ‘The aorta and major thoracic branches were normal.
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Abdomen

All the organs were examined in turn and were found to be healthy,
notmally developed and intact.

Skeleton
Intact.
QONCLUSIONS

This elderly female died from a massive heemorrhage into the pericardial
sac from a rupture to a myocardial infarction. This produced a cardiac
tamponnade. She died from natural causes.

CAUSE OF DEATH.

la.  HAEMO-PERICARDIWM
1b. RUPTURE OF MYOCARDIAL INFARCTION

Attested on soul and-conscience

The Uruversity' or Llasgow.
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APPENDIX 5

GLASGOW MORICA PROJECT CENTRE

NAME

ADDRESS

DATE

OF BIRTH

CERTIFIED BY GP

CAUSE OF DEATH

These questions cover several possible situations.

fully as possible.

CIRCUMSTANCES OF THE FATAL EVENT

1

10

11

Did the patient consult you about acute

coronary symptoms in the 28 days before the

death?

If YES, was bedrest at home advised

If YES, was outpatient request made

If YES, was there a hospital admission

Did you attend the patient
during the fatal event?

Was the fatal event witnessed,
and if so, by whom?

From onset of acute symptoms, how
long did the patient survive?

Did the patient have an acute onset pain?

1f YES, specify site(s)

If YES, specify duration

1f NO, how did attack begin?

Were any drugs administered?
If YES, please specify

Was an ECG recorded during fatal event or
in previous 28 days?

If YES, may we view it?

1f YES, where is it available

Was blood taken for cardiac enzymes during
fatal event or in previous 28 days?
If YES, please detail results

143

DATE OF DEATH

PLACE OF DEATH

Questionnaire 1

MONICA NO

Please answer them as

RING CORRECT ANSWER

YES NO

YES NO -

YES NO

YES NO

YES NO

YES NO NOT KNOWN

e e v sessiessscerscrvr e

LESS THAN ONE HOUR

1 - 24 HOURS

MORE THAN 24 HOURS

NOT KNOWN

YES O NOT KNOWN
CHEST ARM
JAW BACK
ABDOMEN OTHER
UNTIL DEATH

UNTIL TREATMENT
MORE THAN 20 MINUTES
LESS THAN 20 HINUTES

ACUTE BREATHLESSNESS
SYNCOPE

SHOCK

FATAL COLLAPSE

OTHER coveeevannees ceeee
NOT KNOWN

YES NO NOT KLOWEH
YES Io HOT KLOWN
YES o

YES e HOT KNLOWH

D R N A N A R I A AU )
-
D I A R A A R N I AU I

St sss e veecs s r o



APPENRDIX 5

12 Was resuscitation attempted?
1f, YES who initiated resuscitation?

13 Was the Fiscal informed?

14 Vas a post mortem performed?

PREVIOUS MEDICAL HISTORY

1 Had the patient had a previous
myocardial infarction?

1f YES, which year?
Which hospital?

2 Had the patient a previous history of:
ANGINA
OTHER ISCHAEMIC HEART DISEASE
VALVULAR HEART DISEASE
CARDIOMYOPATHY

3 Was the patient a regular smoker?
1f YES, how many?

4 Was-the patient currently émployed
5 Did the patient live alone?
6 Was the patient admitted to hospital

in the 26 days before the death?
1f YES, which hospital?

7 Please list patient”s
Previous Major Illnesses

ceesesssessstreseatranas
8 Are these answers based on

?HAHKVYOU FOR YOUR HELP.

GP llame siieenervancnerenoccane ceesessssenes

(Block Letters)

YES 1o HOT KNOW
YES no HOT KNOW
YES 1O NOT. KNOW
YES NO NOT KNOW
YES NO NOT KNOW
YES NO NOT KNOW
YES NO HNOT KNOW
YES NO NOT XNOW
YES NO HOT KNOW
YES NO NOT KNOW

OTHER ¢eeevveccccccnnne

YES NO NOT KNOW

te e s s esecsev s esrer e

.

Regular Medication

Seeoenvesesscsses s

D R R R N R R R I I

Ceesssssseesssss o

DR I R R I N N

Patient”s Notes Memor

e s s s0s 000000 ssss e

AdAreSS tvevevoerseasossssssssseasssacssssssssssssasssasssasesssccscancooscsse
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Questionnaire 2

Date As Postmark

Glasgow MONICA Project
Queen Elizabeth Building
Royal Infirmary

10 Alexandra Parade
GLASGOW

G31 2ER

. MONICA NUMBER

Dear Sirs

NAME

ADDRESS

DATE OF BIRTH
DATE OF DEATH
PLACE OF DEATH
CAUSE OF DEATH

I have no objection to your reviewing the clinical notes of this
deceased patient which have been returned to the Primary Care
Department of the Health Board.

Yours faithfully

General Practitioner

Practice Stamp
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SCOTTISH MONICA

A PPENDTIX 7

This is confidential medical information.
If found please return to:
Glasqow MONICA Project Centre.

CORONARY REGISTRATION RECORD FORM Royal infinnarv Glasqow. GJI 2ER.

1 Centre code and MONICA numcer
2 Surname
3 Address
Age
8 Date of onset Provisional
9 Vital status at.28 days |:|
11 Sources of notification 1st |:| Date
2nd |:| Date
3rd |:| Date
12 Hospital number Hosp. code
13 Clinical diagnosis
14 Death certificate diagnosis Secondary
Notes 15 Death certificate institution code
16 Exclusion
17 DIAGNOSTIC CATEGORY
18 Comp'etion dale |f I
19 GP
Address
20
Vil
wltX Al 'EHNATIVE VITAL STATUS SOURCES 22
J MJim IDENTIFICAHON qT}:ﬂrjnpAYS 1 M-'SIMU.
< Nol kno*n 2 Qud % EVR : 23
24
TYRES OF EXCLUSION MANAGEMENT
A et tym ST < -
ot tijTmn if**i>ty nnl S
i‘ Vel 4 1 %{(\12 "f I-ll\/l\I}Illlfl.JIIV IMI"
'3 CIBil S iThPf
I f 1 N<
IOCA IION F.SCAI POST MORTEM
I

m /| ft:Mint .

25 Date key punched
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3 -7

Forenames |
|
4 Postcode

5 Date of birth

6 Sex Q j 7 Alternative identification!

Confirmed

n
|-G_

10 Number of sources

]

Treatment centre

Management

Diagnosis
Diagnosis
Diagnosis
Type of admission

Procedure

Coder

Completed by

Location of episode

Procurator Fiscal (No

Post mortem (N o
Chunks codes
First
ECG-Enz

Care

Drugs and Procedures

Fatal cases

Key punched by
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SOCIAL STATUS SYMPTOMS
. , , ”
26 Marital status 500 T)1 4 Was chestpain present? u
3 Wanwi'd
2 Oceubation  meh M L L 2 Myes. e e ¥ LY,

«injie women r.ntto mwn [OU*

43 Atypical pain
23 Employment status

44 LVF (acute breathlessnessl

5HW f
23 Current status %an{b &h%mk gfj,?d 1] .
uh"'mmp 45 Shock
4 it ) 1 Yes 8 NR D
30 Household status JQuner acoupler TR 2 No 9 NK
3 Counall HA INK 46 Syncope |:|
; 0 NfA 8 Instituti
31 Household size 10 ok D 47 Definite non-cardiac or I:‘
2 Two or more non-atherosclerotic cause
32 Country of birt rom desth centiste) DIAGNOSTIC CATEGORIES
18 SYMPTOM CODE o Coder
33 Alternative diagnosis 19 ECG CODE C
% ENZYME CODE ]
34 Local option
5% RESUS CODE . Coder
55 Narrafive notes PREVIOUS MEDICAL HISTORY
52 Previous myocardial JK & HI
infarction - -1

53 Date of most
recent episode

BB 2o I NIt e O[]

H 119 -30 8 NR
55 Current habit 2109 S0= NK 2 Soker NK O
32329 6 Cther tobacco
56 Angina I:l
9 1 Yes
. . 2 No
57  Coronary insurficiencV 9 NK

53, Valvular heart disease
59 Cardiomyopathy
60 Stroke

61 General anaesthetic < 3 days before onset

62 Coronary Tr 3 days before onset
63 Cororar/ !-!' 3 days before onset
64 IATRO CODE O Cccer

65 +Ved"*al history data
extracteo ano cooec hy
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1 - = =
ECGS/ENZYMES 3 7 's4i3T
NOTES
7 Number of ECGs No. ol ECGs coded [
72 Dales of ECGs m sequence
Ai
@ I
03
a
05
05
07
09
10 1 Codes
4 Codes 5 Codes 3-2 Cooes
Qas STD T
11 ECG .
No. cal Suppression 1 1 Vi 111 |Vl 110 vl 100 vl
12 101-12) Code avL n ‘0 VI ;1 avL Ml e Wi i
V6 aVf Vs V6 aVf. V5 V6 aVW» VS V5 .5
|
73 Enter ECG ! . ! ! .
number i i ! 1
and codes : ! i .
i i | i !
! i i i i i | ! 1
1 i i i i !
74 ECG CODE Cooer
75 Number of cardiac enzyme estimations o
76 Date CPK AST LDH Other cardiac  ALT liver
i
UpDer limit for laboratory
. . I I
77 Liver diseases and or alcohol and or drug souse 1 Yes
2 No

73 Defionilat'on ¢ 3 days before abnormal enzymes

73 C:her causes of tissue necrcsrs * 3 davs before abnormal or.;-,nos

w0 ENZYME CODE
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3 Not Vnowi'

0 coder
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MEDICAL CARE

92
93
94
95
95
97
98
99

100

101

102

103

104

105

105

107

103

109

110

m

12
13

114
115

Place of onset

Onset
First recorded call to medical services

Initial medical care

First cardiopulmonary resuscitation
Arrival at A & E department
Arrival on ward

First defibrillation

Time from onset to initial medical care

First medical contact

Initial care given by

Initial management

Transport to hospital

Type of hospital care

Number of whole days in coronary care unit

Did apparent cardiac arrest occur
outside hospital?

If so. was CPR attempted
outside hospital?

Initial CPR given by

Was CPR attempted on arrival
in hospital?

Did apparent cardiac arrest
occur in hospital?

Was CPR attempted after
carciac arrest in hospital?
First recorded systolic BP after onset

What was maximum recorded pulse rate
during the first 24 hours of care7

Date of discharge

Daia extracted and coded by

A PPENDTIX

A w*
@ Hrfe

B Cther pr'vate atace
04 P'jtk Hlate

E Cudcs

1 Reliable

2 Interpolated
3 Estimated

4 Added

8 Not relevant
9 Not known

1S-stamar
2@
3IMOU

IYes

N
5

(b Bsenhere I? GCuTJ .A >
® NXaiSdoicss 13 Qrer "S3 ce!!
0;\i 10 1..83 %5~ "ot
nay @2 NR 99 NX

LLnn
i ilfr
~Xr

42 2 Not known but pob. 24 hrs.

54 8 Nt rel

6* 9 Not known

4 Psart arh 7 Qher doctor

5Sdfrd. toAE 8 Nt relevarnt

6 NKif4a 5 9 Nat knoan

4 Hospitd

8 Nt relevart

9 Nat knoan

4 AEa adit 8 Nt relevent

5R refused 9 Nat knoan

6 In hospital

4 Pudic 9 Not knoan

5Fod

8 Not rdlevent

4Q) 7 Gher

5 Medical werd 8 Ndt relevart

6 A& Ealy 9 Not known

8 Nt rdevet

9 Not known

8 Nt relevant

J Nd krewn

4A{1qla-' c f B.slanfie- * GP

3oinr med; ‘awsec by ;in'idn

5 aN,ﬁ'p'evar;
14 inow

8 Nt relevart

9 Not knoan

8 Not relevart

9 Not vioan

8 Nt «€'ova”:

iV now

88 N relevart B Not «oan

88 Nt reinvert 90 Net W’

0 O00gdg

[]



DRUGS AND PROCEDURES

121 Number of drugs

prescribed before onset

n
I I
122 Numoer of drugs
injected outside hospital FrJ
i__L
123 Number of drugs
prescribed during episode
124  Number of drugs
prescribed on discharge
125 Number of procedures
before onset
126 Number of procedures
during episode
!
121  Number of procedures
recorded on discharge =~ =s=sseee- 1
i
Cories for drugs
01 An,in;i;vr. 06 Anbal iteicl
02 Anbarrhvth-.cr. 07 SirDU,*n!;.Tsi;
*no! beta bl!r.creri iothcr thromnoiytici
03 Beta b'ockor 08 Diuretic
01 Intl’OUC 00 Cnlr.iun bmr.kor
05 Antittoagininl 10 'Jitr.jtes

APPENDTIX 7

Codes for ornrodwres

!l Otnr:* ii'tihvDcrictisivn 3U Co'oi'.ir,- mrjimiraphv
12 '6 Futiiffs rluirjs 31 Scmiirjraitv, usntcatsi
16 iPiil HHIi 32 CABG
19 Other rlruijs 33 Pacinrj

not r.orlabi*: 31 A.ijiojjt istv

35 Boiionn jinr.a
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36 fornol rehaH'tanon
Irjradert exercises)
37-39 Future procedures

19 Other procedures
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FATAL CASES

141 Date and time of death

142 Death witnessed

1 vecs

No
9 No irlurm.itinr

A PPENDTIX 7

[

143 Death certificate signed by ; %ic”eag'iiza;an'i g O"ﬁfﬂta' doctor
3 PBairmotd'st y Not «nown
01 Work 06 Qutside hospital 1 QU
144 Place of death @ Homo 06 In transit ? +2 General ward
03 Private address 09 Not known, 13 Other hosp dept
04 Public place outside hospital 19 Not known in hospital
0A-E 3 Not known
145 Apparent survival time ; :zltr?r ‘51 pmbab'g‘:%h
3 s24h 9 Not known
146 Post mortem status ; m:te g mﬁ
147  Post mortem performed by' ; l';l“’sfg‘a' elective N’\gfe'e"am
3 1*2
148 Post mortem cardiacfindings
149 Post mortem findings
150 NECROPSY CODE [
151 Fatal case data extracted by
152 Notes
'60 Chri'e code and MONICA rurber 37

161  Previous centre code and MONICA number

162 NHS number ' ooy 0o
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APPENDIX 8

C._Decisions by the General Practitionmer

Table C.1 Breakdown of cases seen by GPs by witness to

death and whether referred to the fiscal,

Witnessed Not Witnessed Not Known Total

Referred to the Fiscal 43 62 3 108
Not Referred - ) 20 12 30 62
Total ' 63 74 33 170
%Z Referred 68 84 9 64

Null hypothesis
There is no association between the decision to refer a

cases to the fiscal and the presence of a witness to the

death,

x%=1-54, 1d.f.. p > 0-10

Conclusion:

The hypothesis is accepted.

Comment $

There is probably no association between the .decision to
refer a cases to the fiscal and the presence of a

witness to the death.
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C. Decisions by the General Practitioner

Table C.2 Breakdown of cases seen by general
practitioners by symptoms of myocardial
preceding death infarction and whether

referred to the fiscal,

Symptoms  No Symptomé . -Total
Referred to the Fiscal 50A 58 108
Not Referred 26 36 - .62
Total 76 94 170
2 Referred 66 62 64

Null Hypothesis
There is no association between the decision to refer a
case to the fiscal and the presence = of

symptoms of myocardial infarction preceding death,
x2=0-15, 1 d.f..  p > 0-50

Conclusion:

The hypothesis is accepted.

Comment ¢
There is probably no association between the decision to

refer a case to the fiscal and the presence

of symptoms of myocardial infarction preceding death,
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D._Decisions by hospital doctors

Table D.3 Breakdown of cases seen by CCU doctors by
previous medical history of coronary heart
disease and whether referred to the

fiscal,

PMH . no PMH PMH unknown Total
Referred to fiscal 11 3 1 15
Not referred 26 15 3 44
Total 37 18 4 59
% Referred 30 17 75 25

Null Hypothesis
There is no association between the decision to refer a
case to the fiscal and presence of a known medical

history of coronary heart disease.
x%=0-46, 1 d.f,, p > 0-10

Conclusion

The hypothesis is accepted.

Comment
There is probably no association between the decision to
refer a case to. the fiscal and the presence of a known

history of coronary heart disease,
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D._Decisions by hospital doctors

Table D.5 Break&ovn. of deaths in general medical
wards by survival from admission and

whether referred to the fiscal,

Died within 24hrs Died after 24hrs Total
Referred to fiscal 4 1 5
Not referred 9 27 36
Total 13 28 41
% Referred 31 4 12

Null hypothesis
There is no association between the decision to refer a
case to the fiscal and the survival time from

admission to a general medical ward.
p = 0-284

Conclusion

The hypothesis is accepted.

Comment
There is probably no association between the decision to
refer a case to the fiscal and the survival

time from admission to a general medical ward,
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E. Decisions by hospital doctors

Table E.2 Breakdown of deaths certified by hospital
doctors by symptoms of myocardial
infarction preceding death and whether post—

mortem was performed,

Symptoms No Symptoms Total
Post-mortem 18 5 23
No Post-mortem 82 ' 13 95
Total 100 18 118
7 Post-mortem 18 28 19

Null hypothesis
There is no association between the decision to perform
a hospital post-mortem and the presence of symptoms of

myocardial infarction preceding death,
x%=0-41, 1d.f., p > 0-05

Conclusion

The hypothesis is accepted.

Comment
There is probably no association between the decision to
perform a hospital post-mortem and the presence of

symptoms of myocardial infarction preceding death.
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E. Decisions by hospital doctors

Table E.4 Breakdown of deaths certified by  hospital
doctors by the availability of clinical
data for myocardial infarction and whether

post-mortem was performed,

Cinical data No clinical data Total
Post-mortem 15 8 23
No-postmortem 63 32 95
Total 78 40 118
% Post-mortem 19 20 19

Null Hypothesia
There is no association between the decision to perform

a hospital post-mortem and presence of clinical data for

myocardial infarction.,
x%=0-02, 1 d.f.. p > 0.50

Conclusion

The hypothesis is-accepted.

Comment
There is probably no association between the decision to
perform a hospital post-mortem and the presence of

clinical data for myocardial infarction.
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H. Decisions by the police casualty surgeon

Table H.2 Breakdown of cases seen by the police

casualty surgeon by witness to death and

whether referred to the forensic pathologist.

Witnessed Not Witnessed Total
Referred to F.PATE 24 55 79
Not Referred : 21 22 43
Total - 45 T 77 122
Z Referred 53 71 65
Kull hypothesis .

There is no association between the decision to refer a

case to the forensic pathologist and the presence of a

witness to the death. ) .
x%=3.32, 1 d.f., p > 0:05

Conclusion

" The hypothesis is accepted,

Comment
There is probably no association between the decision to
refer a case to the forensic pathologist and the

presence of a witness to the death,
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H,‘Decisions by the police casualty surgeon

Table H.3 Breakdown of cases seen by the p011ce casualty
surgeon by aymptoms of myocardzal Lnfarctxon
precedxng death and whether referred to the

forensic pathologiat.

Symptoms No Symptoms Total

Refer to For.Path 27 52 79
Not referred - 21 22 43
Total 48 74 112
% Referred 56 70 65 s

Null Hypothesls

There is no association between the decxsxon to refer a
case to the forenszc patholog1st and the presence of
symptoms of myocard1a1 infarction precedxng death,

x%= 2-23, 1 d.f, p>0-10

Conclusion

- The hypothesis is accepted. v

Coﬁment

There is probably no associatiﬁn between the décision to
refer a cése to the forenaxc pnthologxst and the
pfesence of symptoms  of myocard1a1 1nfarct10n

preceding death,
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I, Decisions by forensic pathologists

Table I.2 Breakdown of

cases certified by

8

the

forensic pathologist by witness to death

and whether post-mortem investigation was

performed,

Witnessed Not Witnessed Total
Post-mortem : 42 60 102
No Post-mortem " 23 26 49
Total 65 86 151
% Post—-mortem 64 70 68

Null hypothesis

There is no assocation between the decision to perform a

post-mortem and the presence of a witness to the death.

x2=0:24, 1 d.f., p > 050

Conclusion

The hypothesis is accepted.

Comment

There is probably no assocation between the decision to

perform post-mortem and the presence of a witness to the

death,
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I. Decigions by forensic pathologists

Table I,3 Breakdown of cases certified by the forensic
" pathologist by symptoms of myocardial
infarction preceding death and whether post-

mortem investigation was performed.

*

Symptoms No Symptoms Total

Post-mortem 4 36 66 102

No Post-mortem - 14 35 49

Total 50 101 151

% Post-mortem 72 65 68
Null hypothesis .

There is no association between the decision to perform
a post-mortem and the presence of symptoms of myocardigi

infarction before death. .
x%=041,1d.£., p>0-5

Conclusion

The hypothesis is accepted.

Comment
There is probably no association between the decision to
perform a post-mortem and the presence of symptoms of

myocardial infarction preceding death,
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ANNEX IV Page 15

Aprll 1984
CRITERIA FOR CORONARY AND STROKE EVENTS
(to be read with Chapters 10 and 11)

CORONARY EVENTS

The dlagnostic classlflcation Is similar to that used In the WHO
Myocardial Infarction Reglsters. However, the diagnostic criteria for these
were based on ‘the Annex to the first report of the Expert Committee on
Cardlovascular Diseases and Hypertension(8) which antedated publication of the
Minnesota code (7) and consisted of qualitative rather than quantitative
criterla. The Myocardlal Infarction Reglsters criteria have been modifled
therefore (1) to make them more quantitative and take account of the Minnesota
code, (11) to take account of +the "diagnostic criteria for myocardlal
infarction and stroke for use In community surveillance studies In the Unlted
States" being. developed for the Commlttee on Criterla and Methods of the
Councl|) on Epldemiology of the American Heart Assoclation and (1{{) to Include
death from chronic manlfestations of coronary heart disease.

1. Symptoms

At the onset of the present attack:

1.1 Typlcal - when chest paln Is present, characterized by:
(1) duration of more than 20 minutes AND
(11) no deflnite non-cardlac cause.

Note: Other characteristics are used clinically but as these are not

always present they cannot be used In a definition. . ’

: If the duration of the paln Is not speclifled In mlnutes or hours

but there Is some description Implylng that duration was long (such as the use

of adJectives Ilke prolonged or contlinuous, or the pain lasted while other

events took place such as death, summoning of help, arrival of medical care or
InJection of analgesic) then the paln can be coded as typlcal.

1.2 Atyplcal
(1) one or more of the following
- atypical pain
-~ acute Jeft ventricular fallure
~ shock
- syncope
AND
(11) the absence of cardlac dlsease other than Ischaemic heart dlsease
AND
(111) no deflnite non-cardlac cause.

Note: Atyplical paln would be that recorded as of short duration, or
Intermittent with each bout lasting for less than 20 mlnutes, or In an unusual
site (upper abdomen, arms, Jaw, neck)

Fatal collapse should not be considered as syncope or all sudden
deaths would be so coded. Syncope should be reversible. Typlical chest paln
leadlng o syncope should not be coded as atyplcal. .

1.3 Other

Symptoms not satlsfylng criteria for Typlcal, Atypical or Inadequately -
descrlbed. '
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1.4 None
Complete absence of symptoms In the attack (eg sudden death)

1.5 lnadequafely described
Cases otherwise satisfylng crlferla for Typlcal paln In which the duration

of +the paln Is not described so that it Is not possible to classify It as
Typlcal or Atypical.

1.9 Not Known
No Informatlon on whether symptoms were present.

For dlagnostic classificatlon 2 [s equlvalent to 5
3, 4 and 9 are equivalent to each other.

.

2,

The ECG classification will be based on the reading of records taken In
the perfiod followlng the acute attack and, If avallable, records taken
Immed{ately before (l.e. within the previous 28 days). Up to four records
should be selected for coding of change and the cholce should be standardized.
The followlng Is-a recommendatlon:

First avallable ECG In the attack (or one from Immediately beforehand)

The next 2 with different dates from the flrst and from each other,

The last avaliable In the record file of the admission.

Local discretion to be used If: )

One or more records specifled above are uncodeable and codeable records
are avallable., OR

Acute progressive changes occur later In the period of survelllance (e. g.
late Inversion of T waves in the presence of ST elevation)

I+ Is recommended that photostats of ECGs should be obtained wherever
possible. . )

) ECGs should be coded Individually using a combination of +he MONICA
Protocol criterla and the Minnesota Code Manual of Electrocardliographic
FindIngs, plus a transparent ruler and a coding lens. Each record should be
coded Indlvidually for Minnesota 1, 4, 5, and 9.2 codes within lead groups
(anterolateral |,avVL, V6; posterlor (inferior) 11,11l and aVF; and anterior
v1,v¥2,V3,Y4,Y5) and for suppression codes. The standard procedure will be that
a written record Is kept of Indlvidual codes as a method of quallty control for
duplicate coding and so that the MONICA ECG ciassiflcation can be derived by
Inspection of the sequence of codes. A computer algorithm [s feasible using
changes wlithin lead groups to generate a MONICA ECG classiflication. The MONICA
criteria are therefore based on the sequence of Indlvidual codes as described
here; and without applying the criterla for signiflcant serlal change described
In the Minnesota Code Manual. The ECG records as a whole should be coded to the
most severe class appllcable. If In doubt code to the less severe alternative.

2.1
(A) The development in serlal records of a diagnostic Q wave
(as characterized below)
‘ -AND/OR-
(B) The evolution of an Injury current which lasts more than one day.
(as characterized below)
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(note: criterlon B Is Included because dlagnostic Q waves are already
present In the first ECG recording In many cases. The presence of Q waves |Is
not necessary to satisfy this criterion)

The Interpretation of a minimum of two or sometimes three ECG records Is
therefore necasssary for the establishment of these categorles. (Not more than
four to be coded. Four should be coded ldeally If they are avallable.)

A.  Davelopment of Q waves .

Progression of Q codes from no Q to a diagnostlic Q Is sufflcent but change
from no Q to an equivocal Q or from equivocal to diagnostic Q must be
accompanled by deterloration In the ST segment or the T wave.” A change In a Q
code or In a4, 5 or 9-2 code must occur within the same lead group but the Q
can be In a different lead group to that In which the 4, 5 or 9-2 code |s belng
followed. Note that Minnesota code 1-2~6 Is equlvalent to No Q code.

1) No @ or QS code In the first ECG record followed by 2 record with a
diagnostic Q or QS code (Minn. code 1-1-1 through 1-2~5 plus 1-2-7)
~0R-

in An ggnlxgsal Q or QS code (MInn. code 1-2-8 or any 1-3 code) and no
major ST segment depression (No Minn. code 4~1 or 4~2) In the flirst ECG record
followed by a record with a dlagpostic Q code PLUS a major ST segment
depresslion(Minn. code 4~1 or 4-2)

-0R- B
111 An gqulxggnl Q finding and no ST segment elevation (No Minn. code 9-2)
In +the first ECG record followed by a record with a dlagnostic Q code PLUS an
ST segment sﬁgxnilgn (Minn. code 9-2) _

-0R-
Iv) * An equlvocal Q finding no major T wave Inversion (No Minn. code 5-1 or
5-2) In the flrst ECG record followed by a record with a dlagnostic Q
code PLUS a major I lnversion(Minn.code 5-1 or 5-2)

-0R-
v) No Q code and nelther 4-1 nor 4-2 In the first ECG followed by a record
with an equlvocal Q code plus a 4-1 or 4-2

-0R-
vi) No Q code and no 9-2 In the flrst ECG followed by a record with an
equlvocal Q code plus a 9-2

-0R-
vlii) No Q code and nelther 5-1 nor 5-2 In the flrs+ ECG followed by a record
with an equivocal Q code plus a 5-1 or 5-2

-0R-
B Emmmmmmmmmumannmm
vill) An ST segment Elevatlon (Mlnn. code 9-2) lasting more than one day
(1.e. present on consecutive records of different dates)
AND

- T wave progression on three or more records from 5~0 to 5-Z or from

5-3 to 5-1, with a more abnormal code present on consecutive records of
different dates.

Note: The ST segment elevation does not have to be present In the same lead
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groups as the T progression, nor does It have to be exactly simultaneous. Q
waves wlll often be present In the same graphs but they are not necessary to

+he use of this criterfon for Deflinlte ECG.

2.2 Probable ECG
Evolution of repolarlsatlion changes

1) No major ST segmenf depression In one ECG record (no 4-1 or 4-2) and
another record with a major ST segment depression (Minn. code 4-1)

11) No ST segment elevation In one ECG record (no 9-2) and another record
with an ST segment elevation (Minn. code 9-2)

i1i) No majJor T wave Inversion In one ECG record (no 5-1 or 5-2) and
another record with a major T wave inversion (Minn. code 5-1 or 5-2)

Note: Unlike the criteria In the previous classes, the evolution In this class
can go In elther direction, that Is the codes can get better or worse.
Note also that the criteria are not I1dentical to those for

" repolarisation criteria accompanyling the Q classes 11) to vii) In that +the 4

code Is more severe; the development or disappearance of 4-2 does not quallfy;
1t has to be a 4-1.

2.3 Ischaemic ECG (in one or more records)
Records not satisfying the above criterla which nonetheless show:
1) Minnesota codes 1-1-1 to 1-3-6 excluding 1-2-6 for Q and QS codes.
-AND/ OR-

11) Minnesota codes 4-1 through 4-3 for ST junction (J) and segment
depression. .

-AND/OR-
111) Minnesota codes 5-1 through 5-3 for T wave [tems.
~AND/OR-

lv) Minnesota code 9-2 for ST segment elevation.
2.4  Other ECG

All other ECG findings, Including normal ECG but note rules for
uncodable ECG below. . ’

2.5. \Uncodable ECG

This 'class should be used where all the avallable ECG records taken In -
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the attack are uncodable for technlcal reasons or hecause of the presence of
suppresslon codes. Records In which suppression codes permit certaln Q codes
to appear could be used to dlagnose the development of a dlagnostic Q code
from no Q code (MONICA category 2.1A I) or to allocate the code of Ischaemic
ECG (MONICA category 2.3); supporting evidence from 4, .5, and 9-2 codes are
needed for all other MONICA ECG classes. Therefore, unless codable Q waves are
present leadlng to the dlagnostic or Ischaemlc category, "and unless at least
ons ECG 1is avallable that can be coded for 1,4,5 and 9-2 Items then the
presence of suppression codes or technlcally unsatisfactory records should lead
to the allocatlon of the classiflcatlon "uncodable". The Impllcations of this
rule are that ventrlcular conduction abnormalitles and arrythmlas occurring In
the.course of an event are not used as collateral evidence of Ischaemla.

The followling Minnesota codes lead to suppression of all or most of these
Items, and a set of ECG records In which such findings are present 1in all
records should be considered uncodable (unless codable Q waves are present, for
example In an ECG showing a 7-4)

6-1 Third degree A-Y block suppresses all 1,4,5 and 9-2.

6-4-1  Persistent Wolff-Parkinson White Pattern suppresses all other codes.

6-8 Artificlal pacemaker suppresses all other codss.

7-1-1  Complete left bundle branch block suppresses 1-2-3,1-2-7,1-2-8,1-3-2,
1-3-6 and all 4, 5 and 9-2 codes but the presence of a codable Q
downgrades 1t to 7-4.

7-2-1 Complete right bundle branch block suppresses 1-2-8, and all 4, 5 and-
9-2 codes. .

7-4 Intraventricular block suppresses all 4, 5, and 9-2 codes.

8-2-1 Ventrlcular fibrillation and asystole suppress all other codes

8-2-2 Idloventricular rhythm suppresses all other codes.

8-4-1  Supraventricular +tachycardla above 140/mlnute suppresses all other
codes.,

2.6 . ECG absent

No ECG avallable or recorded.(Coded as 9, no data)

3. Cacdlac enzymes

Appropriate serum cardiac enzymes tests will be used whenever possible.
Owing to differing local laboratory clrcumstances I+ will not be possibel for
thls study to standardise the serum enzymes tests nor the reagents and methods
employed. Each centre should, [n cooperation with each local Ilaboratory,

define (1) the tests employed, and (2) local ranges of normal, equlvaocl and
abnormal. '

Abnormal: At least one serum enzyme level Is more than twlce the lImlts
of normal when measured withln 72 hours of onset of symptoms or admission.

Egquivocal: Serum enzyme levels are ralsed but to less than twice the
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upper limits of normal.

Non-specific: Serum enzyme levels are ralsed above normal but there are
probable explanations other than cardiac Infarction, such as Iliver dlsease,
Infections, deflbriilation as In gardiag arrest or surgery.

:  Tests not done wlthin 72 hours of onset of symptoms or

- Normal: Within normal limlts. -

admission.

4, Necropsy findings

The results of post-mortem examination which are recorded In the followling

section of data requirements for death provide the Information for
classiflcation into:

Definite evlidence of acute myocardial Infarctlon: the presence of a fresh
myocardial infarctlon and/or recent occluslon of a coronary artery (from ante-
mortem thrombus, haemorrhage Into an atheromatous plaque or embollsm).

Note that this refers to the naked-eye appearance of the heart.

: slgns of chronic Ischaemic heart dlsease, namely old
myocardlal Infarction (scar), occluslon or severe stenosls (greater than- 50%
reductlon of lumen) by atheroma of one or more coronary arterles In the absence
of fatal disease outslide the heart, oy
Negative: (a) the absence of macroscoplic evidence of fresh myocardial
Infarction or recent occlusion of the coronary artery or (b) evidence of fatal
disease outside the heart In the presence of Ischaemlc heart disease.

5. Dlagnostic categorles
There "are the followlng categories:

(1) definlte acute myocardial Infarction

(2) possible acute myocardlal infarctlion or-coronary death

(3) lIschaemlc cardlac arrest wlth successful resuscitation not fulfllliling
criteria for definite or possible myocardlial Infarctlion

(4) no acute myocardial Infarctlon or coronary death

(5) fatal cases with Insufflclent data.

Allocation of a dlagnostic category must follow strictly the definitions
provided. The categorles used for the dlagnosis of "definlte" and "possible"
acute myocardlal Infarction are not necessarlly those that would be used by a
cliniclan, but rigid definitions are essentlal for event analysls.

(1)  Definlte acute myocardlal Infarction
(a) Definlta ECG or

(b) Symptoms typlcal or atypical or Inadequately described, fogefher with
probable ECG and abnormal enzymes, or
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(c) Symptoms typlcal and abnormal enzymes with Ischaemic or non-codable
ECG or ECG not avallable, or

(d) Fatal cases, whether sudden or not, wlth naked-eye appearance of
fresh myocardial Infarction and/or recent coronary occlusion found at necropsy.

(2) Posslible acute myocardial Infarction or coronary death

(a) Living patients : with typlcal symptoms whose ECG and enzyme results
do not place them In category (1) and In whom there Is no good evidence for
another diagnosis for the attack, or

(b) Fatal cases whether sudden or not (not In category 1) where there
Is no good evlidence for another cause of death, clinlcally or at autopsy:S
(1) with symptoms typlcal or atyplcal or Inadequately described; or
-(11) without typlcal or atyplcal or Inadequately described symptoms
but wlth evidence of chronic coronary occluslon or stenosis or old myocardial
scarring at necropsy; or
©° (I11) with a good hlstory of chronic Ischaemic heart disease such as
definlte or possible myocardial infarctlon, or-coronary Insufficlency or angina
pectoris In the absence of signlflcant valvular disease or cardiomyopathy.

NOTE: A strict watch should be kept over competing causes of death, Local
rules should be standardized and record kept of difficult declislons.

(3) Ischaemic cardlac arrest with successful resuscitatlion not fulfillling
criterlia for definite or possible myocardial Infarction. Spontaneous cardlac
arrest pot provoked by medical Intervention, electrocution, drowning or other
gross physical Insults,from presumed primary ventricular fibrillation secondary

to lIschaemic heart dlsease, In the absence of signlficant valvular dlsease or
cardlomyopathy. .

(4)  No acute myocardial Infarction
(a) Living patlents (not In category (1)) :
(1) probable, non-evoiving, other, uncodable, and absent ECG without
typical symptoms or elevated enzymes, or
(11) where Illness eplsode has been explalned by another dlagnosls.

(b) Fatal cases, whether sudden or not, not In category (1) where anofher
diagnosis has been made (clinlcally or a+ autopsy).

NOTE: A sfrlcf watch should be kept over competing causes of death. Local
rules should be standardized and a record kept of difflicult declislons.

(5) [Eatal cases with Insufflclent data

Cases with no autopsy, no history of typlcal or atyplcal or Inadequately
described symptoms, no previous hlstory of chronic Ischaemlc heart disease and
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no other dlagnosis. Living patients should not be allocated to thls category.
I+ is hoped that most centres will not need this category.

.

CEREBROVASCULAR STROKE EVENTS
Definition of stroke

Stroke Is defined as rapidly developed ciinlcal signs of focal (or
global*) disturbance of cerebral function, lasting more than 24 hours or
leading to death, with no apparent cause other than a vascular origln: it
includes patlents presenting clinical signs and symptoms suggestive of
subarachnold haemorrhage, Intracerebral haemorrhage,or cerebral [schaemlc
necrosls. I+ does not include transient cerebral Ischaemla.

* "Global" <~ applles to patients with subarachnold haemorrhaée and ' to. . some ..
patlents In _deep coma, but does not Include systemlc circulatory fallure, e. g.,,'
shock, Sfokes-Adams syndrome, or hyper?enslve encephalopafhy. ’
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