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Coronary mortality rates for men and women in Glasgow 

are amongst 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 General coronary mortality data for 1984 

for men and women under 65 resident in Glasgow, North of 

the Clyde. The data were then 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.

14% of the coronary death certificate diagnoses could 

not be substantiated using the W.H.O MONICA criteria for
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myocardial infarction. In 1% of cases complete documen­

tation was not obtained for the validation exercise. In 

a further 1%, there was clinical or pathological evi­

dence of coronary heart disease which did not meet the 

W.H.O. 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 cases 

would have been increased by 6%.

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.
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I N T R O D U C T I O N



Coronary mortality rates for men 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 is much slower than in other countries. 

Coronary mortality rates for Scottish women have been 

the highest in the world since 1971 (1).

Within Scotland there 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 13% 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 the league for women. With the exception of 

the Siberian MONICA population, the coronary death rate 

for women in Glasgow was 50% 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,
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coronary artery bypass grafting and the provision of 

pre-hospital and in-hospital coronary care facilities 

(5-7). 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 

risk factors such as cigarette smoking, dietary fat 

intake, obesity and physical inactivity (5,8,9). 

However, without information on non-fatal coronary heart 

attacks, the pattern of medical care and community risk 

factor levels 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 disease. 

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 ascertain yhether 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
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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 waB 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.
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L I T E R A T U R E  R E V I E W



General Background

The 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 improve 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 underlying 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.
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The death certificate recommended by the World Health 

Organisation is in two parts. Part 1 records the 

sequence 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. In 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.
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A doctor is not legally obliged to inform the procurator 

fiscal (Scotland) or the coroner (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 suspicious 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) cohorts within a population

(b) different populations within a country

(c) populations of different countries
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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.

Ammendment s 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 

doctors in America generally diagnosed coronary heart 

disease whilst their British counterparts diagnosed 

emphysema and bronchiectasis as a cause of death in test 

cases.
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Post-mortem and clinical findings (eg ECG/cardiac 

enzyme) are less frequently available in cases certified 

by general practitioners, so the degree of inaccuracy of 

death certificates is 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 use of obsolete or non­

specific terminology eg myocardial degeneration create 

coding difficulties (10).

Difficulties in 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) Ischaemic Heart Disease

(c) Diabetes Mellitus

2. ----
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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 is 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) Ischaemic Heart Disease

(c)
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 medical awareness 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.
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Coronary mortality data are compiled from deaths which 

occur in hospital 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 diagnosis 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 

of 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 Lothian from 1975 to 1977. 25% of cases had a

post-mortem, and were investigated in the study. 

Information was collected on a two part 11 dummy n 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 

ultimately responsible for death.

2 other unrelated conditions which contributed to 

death.
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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 11 dummy11 certificates were completed, representing 

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

In 61% of cases the main clinical diagnosis was 

confirmed 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 

confirmed 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 Lothian that 

proceeded to autopsy found that in 43 cases (23%) the 

death certificate took no account of relevant findings 

which had been made at autopsy (17).
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Community Perspective

Deaths which occur in the community are usually 

certified without the benefit 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% accurate

2. Probably fairly accurate

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

60 cases (42%) were defined as "100% accurate11. 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 had 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.
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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 coronary 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 

sudden 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
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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 underlying 

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 likely 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 the GP as

sudden and 35 of these as unexpected. Analysis revealed 

no difference in 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 

confidence of the GPs in this study of their diagnoses 

may be unfounded.
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Eighteen (33%) of the doctors said that they had no 

supporting evidence for their diagnosis. 13 of these

deaths were classified as sudden. 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 sudden 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 spare 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 ten GPs (19%) made

general references to the inaccuracy 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.
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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 major 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
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in the list of diagnoses in the certificate of cause of 

death.

Information on the deaths was collected by reviewing GP 

records, hospital 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 available for 90% of the 559 N. 

Staffordshire cases. In Grampian GP notes were obtained 

for only 44% of the 434 cases. This discrepancy 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-
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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 21% 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 Categories 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 is 

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
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amongst the lowest in Scotland, and for this reason, 

Grampian is perhaps not an appropriate area to base 

comparisons between England and Scotland.

A more satisfactory study was carried out by Mcllwaine 

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
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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

chronic obstructive airways disease 

rheumatic heart disease 

pulmonary embolism 

bronchial carcinoma 

pulmonary oedema 

alcoholic cardiomyopathy 

right heart failure 

brochopneumonia 

pulmonary oedema 

chronic renal failure

The following 23 cases with "other" ICD codes were 

included:

10

5

2
2



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 false 

negative cases was neglible for persons under the age of 

70 years, ie 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.O. 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
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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 ( 46%) 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 community. 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-mortem 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
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data". This represents 16 hospital 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.O. 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 coronary deaths in 

which the diagnosis cannot be substantiated using 

standardised criteria.

Unlike the Grampian 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
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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 is 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 

circumstances 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) unavailable information,

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

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

The study assesses 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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M E T H O D S



The study population consists of the Glasgow MONICA 

population, ie persons aged 25 - 64 years resident in 

Glasgow, north of the River Clyde, an area which is 

geographically almost half of the city.
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Ascertainment of Cases

Cases were identified from data routinely 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 Old 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 non-
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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 above sources Mr Carmichael, Depute 

Procurator Fiscal, for the duration of this study sent 

copies 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

31



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 legal agencies involved in the 

process of confirmation and certification of the 

death, and

3. clinical data (ie symptoms, 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 Death 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 in 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 means 

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

Definitions recommended by the W.H.O. MONICA protocol 

were used to establish the presence of symptoms and the 

time and place of death. Symptoms 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 recorded as the time at 

which the fatal collapse was thought to have occurred. 

Similiarly the place of death was considered as the 

place where the irreversible cardiac arrest occurred. 

(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 

Project, 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 secre­

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.O. 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 ascertainment and investigation of cases 

were being piloted. For this reason many of the data 

collection and coding procedures were carried out by 

other staff of the Glasgow MONICA Project Centre. 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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pie, 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 forensic patholo­

gist had been seen previously by a GP and/or hospital 

doctor and/or police casualty surgeon. 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 infarction.

The Possible Acute Myocardial Infarction Category is 

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 myocardial infarction or 

evidence of rheumatic heart disease or cardiomyopathy 

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 for either diagnostic 

category 1 or 2.

The No Myocardial Infarction Category is 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 is 

applied to cases with insufficient data available to 

apply any of the above categories.

(NB The Diagnostic Criteria and Classification of Coro­

nary Events as defined in the W.H.O 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-tabulations, 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 out using 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 certified 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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AVAILABILITY 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 included 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 SMR1 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 not investigated. For 

example, GP records were only consulted if the relevant

40



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. For 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 coronary 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 on 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 not 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 the 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 information 

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 located for this 

case. The GP notes for this patient were reviewed in 

order to obtain details of the previous medical histo­

ry.

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 copy of the D 

Death Scotland Form.

Completeness of Documentation Obtained

Virtual complete ascertainment of information was

obtained so that:

- the place of death was known for 419 cases

- reports from the fiscal were obtained for 269 of 270 

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. In 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 concerning 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.O 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, using 

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 community 

deaths (84%)* were substantiated by the W.H.O 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.

Type of Substantiated
Unsubstantiated Diagnoses Total No. 

of Cases
Certifying Dr. Diagnoses (%)

No M.I. (%) 'Unknown' (%)
Certi fied 
(%)

GP 69 ( 75%) 2 (2%) 21 (23%) 92 (22%)

A&E Dr. 10 ( 91%) 0 1 ( 9%) 11 ( 3%)

Hospital Dr. 
(ward)

98 ( 92%) 8 (8%) 0 106 (25%)

Hospital
Pathologist

1 (100%) 0 0 1

Police Casualty 
Surgeon

39 ( 87%) 0 6 (13%) 45 (11%)

Forensic
Pathologist

146 ( 89%) 7 (4%) 12 ( 7%) 165 (39%)

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 hospital 

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 complete documentation was not ob­

tained. In the remaining 53 cases, 36 were classified 

"unknown" and 17 as "no myocardial infarction", the 

MONICA diagnostic conclusion 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 Infarction 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) .......................

2   ............

(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 and 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.O 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 noted 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 investigation, ie the GP and fiscal 

had presumably 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

maining 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 remaining 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 4 

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.O. MONICA, criteria for myocardial infarc­

tion. 86% of coronary death certificates' diagnoses 

were substantiated ie classified "definite" or "possi­

ble" myocardial infarction. There was a higher ratio 

of "definite" cases for deaths which occurred in hospi­

tal .

17 (4%) cases were classified "no myocardial infarc­

tion"; in 3 of these cases the diagnosis was different 

from that on the death certificate. In 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 cases, informa­

tion concerning symptoms prior to death was not record­
ed and these missing data might have affected the
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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 flow 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 legal 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 "fiscal11 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?

2. What is 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.

2. What is the evidence for a diagnosis of coronary 

heart disease for deaths certified by PCSs?

Deciion Point I.

1. What factors influence decisions by forensic

pathologists to certify death following external

examination only, or following post-mortem

investigation?

2. 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
Y

by ambulance crews in relation to the study deaths.

AMBULANCE

______  .

D.O.A POLICE GP
(72*) (15) (28)

The ambulance service attended a total of 115 cases, 90 

men (78%) and 25 women (22%), that 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 were 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 not conveyed to hospital by the 

ambulance service.

Table A.l 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.l 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 decision taken by ambulance 

crews to convey the deceased to hospital in relation to 

the place of death. 46 of 51 cases (90%) which died 

outside their home address were conveyed to hospital 

whereas only 38 of the 64 cases (41%) which 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 in 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 taken 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. The difference is statisti­

cally significant (p < 0*001)

Of the 43 cases not conveyed to hospital by ambulance, 

28 (65%) were referred 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 

Home

Death

Elsewhere

Total

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 z = 27' 71, 1 d.f., p < 0*001

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 bv ambulance crews

Table A.3 Breakdown of deaths attended by the

ambulance service by presence of symptoms 

preceding death and whether. taken to 

hospital

Symptoms 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 a = 14*59, 1 d.f., p < 0*001

Conclusion:

The hyppthesis is rejected.

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 bv the police

Introduction

On attending a case of death in the community, the

police has the option of referring the case for

confirmation 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)

‘ •
(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 

police 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 statistically 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 fiscal followed a 

family argument. In 2 cases (4%) the deceased had been 

a victim of a criminal assualt within 2 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, one 

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 bv 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

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 bv the General Practitioner

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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i;. Decisions dy tne general practitioner

r
GP

(170)

CERTIFIES
(62)

Fiscal
(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 bv the General Practitioner

Table C.l (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 63 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 coronary 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 bv 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 not known 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 2 = 5*46, 1 d.f., p < 0*05 

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 bv the General Practitioner

medical history of coronary heart disease. 13 of 27 

cases (52%) with a previous medical history of coronary 

heart disease and with symptoms of myocardial 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 previous medical 

history of coronary heart disease the referral rate to 

the fiscal for those cases with and without preceding 

symptoms of myocardial infarction was 73% (36 of 49) and 

70% (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 bv 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

with

Symptoms

No PMH

with

Symptoms

PMH

without

Symptoms

No PMH

without

Symptoms

TOTAL

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 history 

of coronary heart disease made no difference to the 

referral rate by GPs to the fiscal.

PMH = Previous Medical History of coronary heart disease



C. Decisions bv 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 the fiscal. 

41 of the cases seen by GPs (24%) had no symptomatic, 

ECG/enzyme or previous medical history to support a 

diagnosis of coronary 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 data or 

previous medical history to support the diagnosis of 

coronary heart disease.
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C. Decisions bv the General Practitioner

Figure C.l Clinical data available for cases not

referred to the fiscal (62 cases).

12
Symptoms

11 .

/  2 4
/  History of 

Coronary 
Heart Disease,

, Enzymes and/or ECG

t
Figure C.2 Clinical data available for cases referred 

to the fiscal (108 cases).
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Summary of Decisions by Ambulance Crews, Police and GPs*

Deaths which occurred outwith the deceased's normal 

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 was 

influenced by a previous medical history of coronary 

heart disease preceding death. Neither the presence of 

symptoms of myocardial infarction before death 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 following fiscal referral,

had neither a previous medical history nor 

symptomatic/clinical evidence to suport the diagnosis of 

coronary heart disease.



P»_Possible decisions by the hospital doctor

Introduction

The possible options available to the hospital doctor 

before certifying a death 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)

1
>f

CERTIFIES
(88)

FISCAL
(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.l summarises the deaths referred to the 

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

Table D.l Breakdown of cases seen by a hospital

doctor by place of death and whether

referred to the fiscal.

Unknown Staff A&E DOA ecu General Other 
Ward Ward

TOTAL

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 bv 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, 12% of 

deaths in general medical wards and 77% 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). 44 of the deaths (75%) occurring in 

CCU were certified by a hospital doctor without referral 

to the fiscal. There were no age or sex differences 

between cases which were referred or not referred 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
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p. Decisions bv 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* = 12*34 , 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 bv 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 is statistically 

significant (p < 0*001).

Table D.3 (see appendix 8) shows the relationship of a 

previous 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 (17%) 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 4 

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).



u. Decisions bv 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 1 = 7*67, 1 d.f., p < 0*01 

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 bv hospital doctors

Figures D.l 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 enzyme information and this 

case was referred to the fiscal.
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u. Decisions by hospital doctors

Figure D.l Clinical data available for cases referred 

to the fiscal (15 cases).

Symptoms

Enzyme
ECG.

Figure D.2 Clinical data available for cases not 

referred to the fiscal (44 cases)

Symptoms

2 9
Enzyme
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D. Decisions bv hospital doctors

General medical ward deaths

41 patients died in general medical wards; 27 males 

(66%) and 14 females (34%). 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. 4 

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 were 

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 bv hospital doctors

Deaths which occurred in "other11 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 patient 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.

74



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 deaths of CCU 

patients and 12% (5 of 41) of deaths in medical ward 

patients were referred to the fiscal* The difference 

in the referral rates by doctors in these wards proba­

bly reflects the lower proportion of deaths within 24 

hours of admission in general medical wards ie 32% (13

of 41 patients) compared with 51% (30 of 59) of deaths 

within 24 hours of admission in CCU.

The absence of a previous medical history did not 

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 coronary 

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 bv 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

V v ..

POST-MORTEM
(23)

NO POST-MORTEM 
(95)

Hospital doctors certified death in 118 cases (28%) in 

the study population, including 30 cases which had 

been notified 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 bv 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 investigation in 

relation to the place of death, 4 of the 5 patients 

(80%) who died 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 clinician.
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uecisions dv Hospital doctors

Table E.l Breakdown of deaths certified by hospital 

doctors by place of death and whether 

post-mortem investigation was performed.

ecu Medical Other A&E 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
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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 ie 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 patients (20%) 

without clinical data supporting myocardial infarction.

The difference is not statistically significant (p > 0*50).
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E. Decisions bv 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 no association between the decision to perform 

a hospital post-mortem and presence of a previous 

medical history of coronary heart disease,

x 2, = 5-86, 1 d . f p  < 0*05

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 bv 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 

deaths (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 coronary heart disease had a hospital 

post-mortem performed.

Figures E.l 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 bv 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 
with PMH

Symptoms 
no PMH

No Symptoms 
with PMH

No Symptoms 
no PMH

Total

Post-mortem 6 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 coronary heart 

disease the presence of symptoms of myocardial 

infarction does appear to influence the rate of post­

mortems.



E. Decisions bv hospital doctors

Figure E.l Clinical data available to hospital doctors for 

cases certified following post-mortem (23 cases).

Symptoms

ECG/ N 
Enzymes

Past 
Medical History

Figure E.2 Clinical data available to hospital doctors for 

cases certified without post-mortem (95 cases).

Symptoms

18
39

Past 
Medical 
History .

y ECG/
\  Enzymes

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),



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 (GPs/DDS doctors). Table 

F.l summarises the cases which were referred to the 

fiscal by the various medical and legal agencies.

F. Possible decisions bv 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)

\/ s/

INVESTIGATED
(236)

NOT INVESTIGATED 
(33)
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F. Decisions bv the procurator fiscal.

Table F.l Breakdown of cases notified to the fiscal by 

the different medical and legal agencies.

Number of deaths 
referred to fiscal

% of all cases 
referred

Hospital Doctors 126 47

Police 32 12

GPs 111 41

Total 269 100



F. Decisions bv 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 the 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 A&E 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 COMMUNITY

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 conf irmed 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 bv 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 bv the procurator fiscal.

4 deaths (100%) investigated and 6 deaths (38%) not

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 investigated by 

the 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 , investigation 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) a 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 bv the procurator fiscal

FISCAL
(237)

v

GP HOSPITAL

(21) DOCTOR

(6)

 _____

POLICE CASUALTY 

SURGEON 

(124)

FORENSIC

PATHOLOGIST

(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 forensic pathologist. Of the 86 

cases referred directly to a 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 investigative or surgical procedure, 1 

had died in a CCU, 1 in a general ward, 1 in an A&E 

department and 1 was the death of a woman who died 

abroad.



G. Decisions bv the procurator fiscal

Virtually all deaths on arrival (72 of 7 5) 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 relation to 

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

Table G Breakdown of cases investigated by the fiscal 

by place of death and whether referred to a 

PCS or a forensic pathologist.

COMMUNITY
DEATH

DOA HOSPITAL
DEATH

OTHER TOTAL

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 bv 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)

V

CERTIFIES

(45)

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 forensic 

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.

FORENSIC PATHOLOGIST
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H.. Decisions bv the police casualty surgeon

Table H.l 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 bv 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 fiscal. 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 is 

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^ > 0*10).

Table H.4 shows the referral rate in relation to a 

previous medical history of coronary 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 coronary heart disease. The differ­

ence is statistically significant (p < 0*001) .
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H. Decisions bv 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 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 2, = 15-24, 1 d . f p  < 0-001

Conclusion

The hypothesis is rejected.

Comment

ffearo 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 bv 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 previous 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 myocardial 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 forensic patholo­

gist.

PMH with 

Symptoms

no PMH,with 

Symptoms

PMH no 

Symptoms

no PMH, 

no Symptoms

TOTAL

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 myocardial 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.l & H.2 illustrate the diagnostic information, 

including ECG/enzyme information, available 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 forensic 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 bv the police casualty surgeon

Figure H.l 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 77

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 he 

has the possible options of certifying death

(1) following external examination only, or

(2) following post-mortem investigation.

The diagram below illustrates the possible decisions 

made by the forensic pathologist in relation to the

study death.

FORENSIC PATHOLOGIST 
(166)

No PM 
(49)

PM
(117)
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I. Decisions bv 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 1,1 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 1.2 (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 bv forensic pathologists

Table 1,1 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 1.4 summarises the post-mortem rate in relation to 

a previous medical history of coronary heart disease. 

Only 8 of 31 cases (21%) with a previous medical history 

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 1.5 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
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I. Decisions bv forensic pathologists

Table 1.4 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* = 50*2, 1 d . f p  < 0*001 

Conclusion

The hypothesis is rejected.

Comment

There is probably an association between the decision to 

perform post-mortem and the absence of a previous 

medical history of coronary heart disease.



Table 1.5 Breakdown of cases certified by the forensic 

pathologist with/without a previous medical 

history of coronary heart disease with

/without symptoms of myocardial infarction 

and whether post-mortem was performed.

PMH and 
Symptoms

No PMH with 
Symptoms

PMH and 
No Symptoms

No
No

PMH
Symptoms Total

Post-mortem 3 33 5 61 102

No Post-mortem 6 8 25 10 45

Total 9 41 30 71 151

% Post-mortem 33 80 17 86 6?

Comment

The 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 bv 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 1.1 and 1.2 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, ie in 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 bv forensic pathologists

Figure 1.1 Clinical data available for cases certified 

by the forensic patholofist following post­

mortem investigation (102 cases).

61
Symptoms

33

Past 
Medical History

ECG/Enzymes

Figure 1.2 Clinical data available for cases certified 

by the forensic pathologist without post­

mortem investigation (49 cases).
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I. Decisions bv 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 on arrival at hospital 

then conveyed to the City Mortuary 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 other had no significant medical history. 4 cases 

had died at home where the police casualty surgeon 

declined to issue the certificate of cause of death. In 

the remaining two cases death had been confirmed 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 Forensic Pathologists

The forensic 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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D I S C U S S I O N



Ascertainment of Cases

The study investigated the 420 deaths from coronary 

heart disease in men and women under 65 in Glasgow North 

of the Clyde, 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 100% 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 level of co-operation from these agencies was high 

and information was obtained from at least one 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 

disease which could be substantiated using standardised 

criteria for myocardial infarction (ie true positives) 

and the proportion of cases which had been misdiagnosed 

or for which there was insufficient evidence to support 

the diagnosis (ie false positives).

No attempt 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 

death 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, not 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 may 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 27% of all deaths (420 of 

1,562) in 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.

TBDE 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 those which 

occurred in the community (18%). However it is 

important to note that the difference between "definite" 

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 is performed. Even a post-mortem may not 

provide a "definite" diagnosis since changes of acute 

myocardial infarction are often not seen in sudden 

deaths (22,24)*. Using W.H.O. criteria, a probable 

diagnosis is attributed to coronary heart disease on 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 the 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 using 

the the W.H.O MONICA diagnostic criteria for myocardial 

infarction, and were categorised as "no myocardial 

infarction" or "unknown". These categories contain 

cases in which:

(a) the death certificate diagnosis was known to be wrong

11 cases (3% of the total) were identified in which 

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 clinically or at 

post-mortem. The majority of these cases appeared in 

the RG data for coronary heart disease because of errors 

in listing 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
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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, in 4 cases there was either 

clinical or pathological evidence of coronary heart 

disease but the evidence did not meet the W.H.O. 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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Wavs 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 is completed or countersigned by 

a senior clinician 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 there is either a previous 

medical history or symptoms present (and there 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, 41 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 "no 

myocardial infarction" or "unknown". Therefore, the 

proportion of "definite/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 symptoms 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 diagnosis 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 witnesses 

and the general practitioner.

These measures would require a change in the behaviour 

of different categories of doctors. This may be 

difficult to achieve if many doctors are involved. 

However, 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 cases 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 arrangements. Therefore the 

practicality of measures to increase the proportion of 

substantiated 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 legal 

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 is not whether the case should be referred to the 

police casualty surgeon or the forensic 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 (44%) 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 5% of deaths in the community and 4% 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 need to 

attend a higher proportion of patients before cardiac 

arrest had occurred.

Approximately two-thirds (63%) 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 transport 

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 is 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 the 

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 left 

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/DDS 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 is incompletely represented in Figure 1 which 

shows that they were 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 uncertified 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 differences 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 not 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 not 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 coronary 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 fiscal 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 not 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.O. 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 nor 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 one 

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%. In 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 deceased 

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 explanation for the 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 coronary heart disease deaths which occurred in

hospital patients were referred by hospital doctors to 

the procurator fiscal. The factor most likely 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 coronary 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 

CCU s.

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 physcians 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 made 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 pathologist. 

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 17% 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 forensic pathologist. Therefore the 

total post-mortem rate in the Glasgow population for 

hospital deaths was 27%. This figure is similiar to 

that found in the Belfast study (20) where the post­

mortem rate for hospital deaths in persons under 70 

years was 31%•

The factor most likely 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 general 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 likely 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 

clinically 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 is

considered a competing cause of death. In these cases 

post-mortem investigation was required in order to

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 coroner 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.

TEE 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 coronary 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 the 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 coronary 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 forensic 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 confirmed by another doctor. In some cases 

the doctor will have declined to complete the death 

certificate and in 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 (49 of 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 

indepedent 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 is 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 is 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 forensic 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 29% (24 of 84) of such 

cases which came to the attention of the 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 entered 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.O. 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.O criteria. In 13 

cases the W.H.O. classification may have differed from 

the GP diagnosis because the GP did not record 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

127



coronary heart disease (ie coronary heart disease 

without co-existing rheumatic heart disease or 

cardiomyopathy). 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 forensic pathologist in 

1984 would have been reduced by 17 cases (15%), from 

117 to 100 cases. The reliability 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 

criteria 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 

the quality of records obtained was such that a maximum 

of 8% 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 not 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 and 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 cases 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 likely 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 likely 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 not 

influence which cases in these wards were referred to



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 coronary 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 likely to have a previous 

medical history or symptoms of coronary heart disease.

60% 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 43% of community deaths 

investigated by the fiscal had post-mortem 

investigation by a forensic pathologist. Deaths in the
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community were less likely to have post-mortem 

investigation if there was a previous medical history of 

coronary heart disease.

Wavs 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 number 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 

support 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 is recommended 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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D. DEATH—SCOTLAND
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F5 NOTIFICATION OF DEATH
REPORTED BY: ' DATE:

TIME:

PARTICULARS OF DECEASED -

SURNAME. AGE:

CHRISTIAN NAMEIS): DATE OF 
BIRTH:

ADDRESS:

LOCUS: HOSPITAL:

DATE & TIME: WARD: ecu
HISTORY ^ USfZ. \w)C Crt-£sc&t\c6o ~~ Lt'ftci 'L>r.y/. , • , rr v r̂ SftcSc'uXcc/

CliO^CLy^L . (crCLcJj^cl Gsf hcyrJL 2-lVZ) CA\ ClstfLiTtU

cL#r ff>cu*ls. - 5 AcrbvLS* frj hrlPafU . G'Pm'DTfc /U^cUc^^CyH.c/'

k  CcH~lrr̂ jOLt~iyi dvK. — / A  fvo • £ ■'pjTTTTL- *M jk

Ms7VS*Uyce~&:j^u/» Grf*. A/ . _  . _  V  ffcl.______ N/£» ^5/°*
CAUSE OF DEATH: | A ^ f JscJj. H P . ?( » Pe«fi-M*ScktS&*C.

CERTIFYING DOCTOR: o i
PF TO WHOM DEATH REPORTED:

INSTRUCTIONS: N o

BODY RELEASED: • El ISSUED:

NAME OF POLICE OFFICER DATE:
INSTRUCTED TO INVESTIGATE: TIME:

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

Oe«M>sjr ?msk!j i.i7 l rne :<o
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Particulars verified by 
STRATHCLYDE POLICE birth certificate.

REPORT OF SUDDEN DEATH

Station

3. Sex 4. Age 5. Date of Birth 6. ‘Single 7. Occupation
M bu ied

F 64 Widowfcf)
Oiuor-cod Fensioner

1. Forenames 2. Surname

8. I( married — lull name and occupation of spouse

9. Full name and address of next of kin jf different fiom  above

10. Usual place of residence of deceased

11. Hour, day, date and place of death Between 1000 hours and 
1048 hours on Saturday T
At v uiasgow, or enroute
in ambulance to the * Înfirmary, Glasgow.

12. Registration district 

Glasgow

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

Deceased

14. Name and maiden surname of mother and whether alive or deceased

Deceased

15. Cause of death 16. Duration of illness

/» £ • )  / £  1 / Or* I ' H -  / J rA -C d T lO / l

17. Name, address and qualifications of doctor certifying death 18. Name, addiuss of family doctor

19. Hour, day, dale and place of UwUsJ/cremation 20. Name and addiess of undertaker

21. If death lesulted front ay industrial accident • • name and addirss of irinployvi 'and place of work
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SUMMARY OF FACTS :

The deceased, • . , was 64 years of age
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 •

She was on the list of Dr
According to Doctor . the deceased had no
medical history and he only saw her very occasionally 
at the surgery for minor complaints such as colds.
She was last seen by 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
returned home after a hairdressing appointment. She sat in 
the living room with her 2 sisters, witnesses ;, 'J

, and was engaged in general conversation with
them. The deceased then slumped over to her left and
appeared to be unconscious, ’vitness • telephoned• < **999* an ambulance and the police. The ambulance crew,
witnesses ; attended and attempted to revive her in vain.c*
The deceased was then conveyed, by ambulance to the PiOyal 
•Infirmary, Glasgow1,. On arrival at the hospital, life was 
pronounced extinct by and Dr . .at 1048 hours.
The body was thereafter removed to the City Mortuary, Glasgow.

The death will be registered and the funeral arrangements made 
by . sister of the now deceased,

There are no suspicious circximstances iMxrounding the death.
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D epartm ent  of F o r en sic  
M e d ic in e  and  Sc ie n c e

T el: 041-339 8855 
Ext: 574 

Reference:

T h e  U n iv e r s it y  

G lasgow  G 12 8QQ

THE CASE OF .
By virtue of a warrant of the Sheriff of Glasgow and Strathkelvin and 

at the instance of James TP^hope, Esq., Procurator Fiscal at Glasgow, I the 
undersigned at 9.15 a.m. on ' , within the City Mortuary,
Glasgow, made a post-mortem dissection of the body of .

aged 64 years, of ~ r- *. who died on
, being declared dead on arrival at tne Royal Infirmary, Glasgow.

The body was identified in my presence by:

1; :

2.

EXTERNAL EXAMINATION
Tne body was that of an elderly female 5'.7" and being of an estimated 

weight of 10 stones. There were no abnormal external characteristics to the 
body, which was fully rigid and showed post-mortem lividity on the back.

INTERNAL EXAMINATION
Head and Neck

Tne scalp, skull, meninges, cerebrospinal .fluid and brain were healthy, 
normally developed and intact.

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

Tnorax

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 snaller bronchi.

Tne pericardial sac was grossly distended by a large quanitity of blood
and blood-clot. The cause for the haemorrhage was a rupture on the anterior 
surface of the left ventricle through a softened nyocardial infarction. The 
remaining chambers were normal. The coronary vessels were all severely 
affected by atherosclerosis. Tne nyocardial infarction measured approximately 
3" x 3". The aorta and major thoracic branches were normal.
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-  2  -  '

Abdomen

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

Intact.
CONCLUSIONS

This elderly female died from a massive haemorrhage into the pericardial 
sac from a rupture to a nyocardial infarction. This produced a cardiac 
tamponnade. She died from natural causes.
CAUSE OF DEATH.

la. HALT'D-PERICARDIUM
lb. RUPIURE OF MYOCARDIAL INFARCTION

Attested on soul and’conscience

The University or Glasgow.
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i

GLASGOW MONICA PROJECT CENTRE

NAME 
ADDRESS 
DATE OF BIRTH 
CERTIFIED BY 
CAUSE OF DEATH

Questionnaire 1 

MONICA NO

DATE OF DEATH 
GP
PLACE OF DEATH

These questions cover several possible situations. Please answer them as 
fully as possible.

CIRCUMSTANCES OF THE FATAL E V ENT R I N G  CORRECT ANSWER

1 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

2 Did you attend the patient 
during the fatal event? YES NO

3 Was the fatal event witnessed, YES NO NOT KNOWN

and if .so, by whom? ........ ...............

YES NO
YES NO
YES NO
YES NO

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

5 Did the patient have an acute onset pain?

6 If YES, specify site(s)

7 If YES, specify duration

8 If NO, how did attack begin?

9 Were any drugs administered?
If YES, please specify

10 Was an ECG recorded during fatal event or 
in previous 28 days?
If YES, may we view it?
If YES, wnere is it available

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

LESS THAN ONE HOUR 
1 - 2A HOURS 
MORE THAN 24 HOURS 
NOT KNOWN

YES

CHEST
JAW
ABDOMEN

NO NOT KNOWN

ARM
BACK
OTHER

UNTIL DEATH 
UNTIL TREATMENT 
MORE THAN 20 MINUTES 
LESS THAN 20 MINUTES

ACUTE BREATHLESSNESS
SYNCOPE
SHOCK
FATAL COLLAPSE

NOT KNOWN

YES NO NOT KNOWN

YES NO NOT KNOWN
YES NO

YES NO NOT KNOWN
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12 Was
If,

resuscitation attempted?
YES who initiated resuscitation?

YES NO NOT KNOW

13 Was the Fiscal informed? YES NO NOT KNOW

14 Was a post mortem performed? YES NO NOT.KNOW

PREVIOUS MEDICAL HISTORY

1 Had the patient had a previous YES NO NOT KNOW
myocardial infarction? 

If YES, which year?

Which hospital?

2 Had the patient a previous history of: 

ANGINA YES NO NOT KNOW
OTHER ISCHAEMIC HEART DISEASE YES NO NOT KNOW
VALVULAR HEART DISEASE YES NO NOT KNOW
CARDIOMYOPATHY YES NO NUT KNOW

3 Was the patient a regular smoker? YES NO NOT KNOW
If YES, how many?

4 W asrthe patient currently employed

5 Did the patient live alone? YES NO NOT KNOW

6 Was the patient admitted to hospital 
in the 28 days before the death?

OTHER , 

YES NO NOT KNOW

If YES, which hospital?

7 Please list patient's

Previous Major Illnesses Regular Medication

8 Are these answers based on Patient's Notes Memor

THANK YOU FOR YOUR HELP. SIGNED.. ....... ...................

GP Name .................... ......................... .............................
(Block Letters)
Address ................................................. .........................
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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 This is con fiden tia l m edica l in fo rm a tion . 
I f  fo u nd  p lease  re tu rn  to :
G lasqow  M O NICA Project Centre.

C O R O N A R Y  REGISTRATION RECORD FORM R oyal In fin n a rv  G lasqow . G J I 2ER.

1 Centre code and M O N IC A  numcer

2 Surname

3 ~7
Forenames j

in
3 Address

Age

4 Postcode |_G_

5 D a t e  of b irth !

8 Date of onset Provisional

9 Vital status a t .28 days 

11 Sources of notification

12 Hospital number

6 Sex Q j  7 A lternative identi f icat ion! | 

Confirmed□
1st □ Date

2nd □ Date

3rd □ Date

10 Nu m b er  of sources

Diagnosis

Hosp. code

13 Clinical diagnosis

14 Death cert if icate diagnosis

Notes

Secondary

15 Death cert i f icate insti tution code

16 Exclusion

17 DIAGNOSTIC  CATEGORY
18 Comp'etion dale

□
f I
I_____L

Coder

Completed by

19 GP 

Address

Treatment centre

■Jt X 
J M.|Im

•J Nol kno*n

Ty r e s  of
ADMISSION 
1 Not tijTmn I ‘.V nlmq *i%l T

Al 'E H N A T IV f
id e  n t if ic a h o n

e x c l u s i o n
n Not r t r lu f le l
I Aif**j>ty nnltltod 

v.iiiHlr jqr 
1 Outvie i i p <T C'-IIJPON'l 1 I'..-* If

I OCA I ION f .s c a i

Ml I  *lt:Mint .

VITAL STATUS 
A T : h DAYS1 Alivr2 Orod

MANAGEMENT1 Hosch1.ii
2 Nii'sinq hnrrp T Hnmif
1 MmJii.jiiv iIM.I" 
S iTlhPf 1 Nr.<

POST M O R T E M  i

SOURCES
1 m-'simu.
2 SVR i 
T r i ;

20 M a n a g e m en t

21 Location of episode

22 Procurator  Fiscal  (No

23 Post mortem ( N o _ _ _ _ _

24 Chunks codes

First

ECG-Enz

Care

Drugs and Procedures  

Fatal cases

□
Diagnosis 

Diagnosis  

Type of admission  

Procedure

r

r

25 Date key punched Key punched by
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SOCIAL STATUS SYM PTOM S

26 M a r i ta l  status ' \2 M.jined J Nul known
3 W'dnwi'd

n
27 O c c u D a t i o n •i.IS t I'.:I) Hfi •1-1 ' :  1

•n.ifr-t.*sj . ci|i; I-iiiiurf!
•.in'jie women r.ntto ■•wn |0U*

23 Employment status

23 Current status 1 .E.mf n  P12 Ununip not spec
3 Unomp seeking work
4 Uncmp unfit

5
6
9 fJK

30 Household status

31 Household size

32 Country of birth

33 Alternative diagnosis

34 Local option

35 Narrat ive  notes

1. Owner occupier T NFA
2 Private tenant S Other
3 Council HA 9 NK

HW f
Retd 1__ |

0 NfA 8 Institution
1 One 9 NK
2 Two or more

ITrom death cc n ilic a te )

n

□

41 W a s  chest pain present?

4 2  If y e s .  1 ' :c ,nir- v 2C" :r 3
i ImpM”! duration 4 Jr.' .pec t .k

43 Atypical pain

44 LVF (acute breath lessnessl

45 Shock

46 Syncope

47 Definite non-cardiac or 
non-atherosclerotic cause

u

1 Yes 8 N R
2 N o 9 N K

□
□
□

Coder

DIAGNOSTIC CATEGORIES
18 S Y M P T O M  CODE □
19 ECG CODE C
50 ENZYM E CODE
51 RESUS CODE

□
. Coder

PREVIOUS M E D IC A L HISTORY
52 Previous myocardial J K t“Jc H I

infarction -■ 1— 1
53  Date of most 

recent episode

64 6mnkpr 1 Ycs 3 Never smoked 9 NKj-r oiuufvci 2 Ex.smokcr ,, No, fmoking not spec.

55  Current habit 1 1 9 ■« -30 8 NR
2 10 19 S Cias. NK '3 Smoker NK
3 23 29 6 Other tobacco

1 Yes
2 N o  
9 N K

56 Angina

57  Coronary insurficiencV 

53, Valvular heart disease

59 Cardiomyopathy

60 Stroke

61 General anaesthetic •=' 3 days before onset

62 Coronary 7r  3 days before onset

63 C o ro ra r /  ! - ! '  3 days before onset

64 IATRO CODE □  C c c e r

65 •Ved"*al history data 
extracteo ano cooec by

□
□

□

147



A P P E N D I X  7

ECG S/ENZYMES 3 7 ! ; i j I

71 N u m b er  of ECGs No. ol ECGs coded [

72 Dales  of ECGs m sequence

01 i
Q2 [ 
03 
OJ 
05 

05 

07

09
10

1 1
12

73 Enter ECG 
number  
and codes

76 Date

NOTES

E C G
N o .

1 0 1 - 1 2 )
C a l S u p p r e s s i o n

C o d e

1 C o d e s  
Q Q S

4  C o d e s  
S T D

5 C o d e s  
T

3 - 2  C o o e s  
S T E

1
a V L
V6

II
I I I 

a V f

V I
:o
v s

1 1 II | V I  
3 V I  I I I  ; 1C 
V6 a V f .  V 5

1 1 II 
a V L  II I
V6  a V»

V I
:c
VS

1 ! I I ‘ V I
3V i  in  : c  
V 5  a . )  . 5

! I 1
I
!

I !
■

i
j

!
i
i

1
1 j

i
i i | i

: i |

. I 
. .  : . i i i j i !

l 1 1

1
i

: 1
i
i i

i j !

74 ECG CODE Cooer

CPK AST

75 N um ber  of cardiac enzyme estimations □  

LDH Other ca rd ia c  ALT liver

U p D e r  l im it  fo r  l a b o r a t o r y
i .

77 Liver diseases and or alcohol and or drug souse  

73 Def ioni la t ’on • 3 days before abnormal enzymes 

73 C :h e r causes of tissue necrcsrs *• 3 davs before abnormal or .; - ,nos

■:0 E N Z Y M E  CODE □

1 Y e s

2 No
3  N o :  r e l e v  j e t  

3  N o t  V n o w i '

coder

I I

□
H
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M EDICA L CARE

91 Place of onset

92 Onset

93 First recorded call to medica l  services

94 Initial medical care

95 First cardiopulmonary resuscitation  

95 Arrival at A  & E department

97 Arrival on w ard

98 First defibrillation

99 Time from onset to initial medica l  care

100 First medical contact

101 Initial care given by

102 Initial m anagem ent

103 Transport  to hospital

104 Type of hospital care

105 N u m b er  of w hole  days in coronary care unit

105 Did apparent card iac  arrest occur  
outside hospital?

107 If so. w a s  CPR attempted  
outside hospital?

103 Initial CPR given by

109 W a s  CPR attempted on arrival  
in hospital?

110 Did apparent cardiac arrest  
occur in hospital?

111 W a s  CPR attempted after  
carc iac  arrest in hospital?

112 First recorded systolic BP after onset

113 W h a t  w a s  maximum recorded pulse rate  
during the first 24 hours of c a r e 7

114 Date of d ischarge

115 Daia extracted and coded by

01 wo-*02 Hrn̂e
03 Other pr'vate atace
04 P'jtk plate

05 Elsewhere
09 NX cutS'do icss
10 ;  \  i
11 CCU

I? Gcutj. a i>;
13 Ciner '"..•S3 ce:!
1 ! 1..S3 "j- "Ot 
•i? NR 99 NX

E Cudcs
1 Reliable
2 In te rp o la te d
3 Est im ated
4 Added
8 Not re levant

9 Not known

1 • 5 mm
2 6-59 mm.
3 60 119 min.

1 GP surgery
2 GP at home
3 OcduIy at home

□  c  u c□□
□ :

LLnni i !c_: ~r

4 2 4 hr.
5 4 24 hi.
6 * 24 hr.

4 GP sent amh
5 Self rel. to A E
6 NK if 4 or 5

1 GP Deputy 4 Hospital
2 MCCU 8 Not relevant
3 Other Dr. outside hosp. 9 Not known

1 At home
2 Referred OP clinic
3 Request ECG

1 Ambulance
2 MCCU
3 Private

4 A E or admit
5 Pt. refused
6 In hospital

4 Public
5 Foot
8 Not relevant

2 Not known but prob.
8 Not relevant
9 Not known

7 Olher doctor
8 Not relevant
9 Not known

8 Not relevant
9 Not known

24 hrs.

9 Not known

i— T

!! !
I

□
□
□
□
□

1 MCCU
2 MCCU * CCU
3 MCCU - ward

00 24 hr
88 No: 'eleven; 
99 Not known

4 CCU
5 Medical ward
6 A & E only

7 Other
8 Not relevant
9 Not known □

1 Yes
2 No

8 Nnt relevant
9 Not known □

1 Yes
2 No

8 Not relevant 
J Nol kne.vn

1 S-.stamlcr
2 GP
3 MCCU

I Yes

4 An'CjIa-' c 
3 oinr medi;
5 Hospitai

8 Not relevant
9 Not known

f B.s!anfie- * GP
'aw.sec by ; in 'idn.

8 N.-t •o'evar; i ’jd. i now

1 Yes
2 Nn

8 Not relevant
9 Not vnown

8 Nnt •e'cva":
i V ‘ *now

TO 888 No! relevant 

888 Nnt reinvant

?93 Not «ncwn

999 Net <nnw”
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DRUGS A N D  PROCEDURES 3 7
121 N u m b er  of drugs

prescribed before onset

n

I I
122 Nu m o er  of drugs

injected outside hospital I I J

i_ _ _ L

123 N u m b e r  of drugs
prescribed during episode

1 i

124 N u m b er  of drugs
prescribed on d ischarge

125 N u m b er  of procedures  
before onset

.

J

126 N u m b e r  of procedures  
during episode r

127 N u m b er  of procedures \
re c o rded on d ischarge - - - - - - - - - - 1

i

Co r ie s  for  d r u g s  C o d e s  for  o r n r o d w r e s

01 An,in; i;v r. 0 6  A n b a l  i t e i c l ! l  O t n r : *  i i ' t i h v D c r i c t i s i v n 3U C o ' o i ' . i r , -  m rjim ira p h v 3 6  f o r n o l  r e h a H ' t a n o n

02 Anbarrhvth-.cr. 07 SirnDU,*n!;.Tsi; 12 '6  Futiiffs rlu irjs 31 S c m i i r j r a i t v ,  u s n t c a t s i I r j r a d e r t  e x e r c i s e s )

• n o !  b e t a  b ! r . c » e r i i o t h c r  t h r o m n o i y t i c i 16 i P i i l  H H l i 3 2  C A B G 3 7 - 3 9  F u t u r e  p r o c e d u r e s

0 3 B e t a  b ' o c k o r 08 D iuretic 19  O t h e r  r l r u i j s 3 3  P a c i n r j 19 O t h e r  p r o c e d u r e s
0-1 I n t l ’ OUtC 00 C n l r . i u n  bmr.kor n o t  r .o r la b i * : 31 A.i jio jjt is tv n o t  c o d a b i c

05 A n titto a g in in l : 0  ' J i t r . j t e s 35 B o i i o n n  j i n r . a
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FATAL CASES

141 Date and time of death

142 Death witnessed

143 Death cert if icate signed by

144 Place of death

145 Apparent survival time

146 Post mortem status

147 Post mortem performed b y '

1 YCS
2 No
9 No irlurm.itinr

1 GP part-itr :ran'i
2 Police s.iKjeon
3 Paircoti'St

01 Work
02 Homo
03 Private address
04 Public place

1 < 1 hour
2 1-24 hr .
3 =s 24 hr

1 Complete
2 Incomplete

1 Hospital elective
2 Fiscal
3 1 * 2

□

4 Hospital doctor
5 Oirer
y Not «nown

05 Outside hospital
06 In transit
09 Not known, 

outside hospital
10 A - E

4 probably «* 24h
5 probably > 24h 
9 Not known

4 None 
9 Not known

Not relevant 
Not known

II CCU
• 2 General ward 
13 Other hosp dept 
19 Not known in hospital 
39 Not known

□

□
□

148 Post mortem card iac  findings

149 Post mortem findings

151 Fatal case data extracted by

152 Notes

150 NECROPSY CODE □

1

Coder
ii!

’60 Cnri'e code and MONICA number

161 Previous centre code and M O N IC A  number

162 NHS number ' ; • i r

3 7
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C. Decisions by the General Practitioner

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

% 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 z = 1-54, ld.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 Symptoms . Total

Referred to the Fiscal 50 58 108

Not Referred 26 36 62

Total 76 94 170

X 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 2-** 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 Breakdown 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

% 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 z- 0*41, ld.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.

i



A P P E N D I X  .8

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 Hypothesis

There is no association between the decision to perform 

a hospital post-mortem and presence of clinical data for 

myocardial infarction.

x 2-** 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.PATU 24 55 79

Not Referred 21 22 43

Total 45 77 122
% Referred 53 71 65

Null 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 Z » 3 -32, 1 d.f., p > 0-05

•i
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 police casualty 

surgeon by symptoms of myocardial infarction 

preceding death and whether referred to the 

forensic pathologist.

Symptoms No Symptoms Total

Refer to For.Path 27 52 79

Not referred 21 22 43

Total 48 74 112
% Referred 56 70 65

Null Hypothesis

There is no association between the decision to refer a 

case to the forensic pathologist and the presence of 

symptoms of myocardial infarction preceding death.

x2 « 2*23, 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 forensic pathologist and the 

presence of symptoms of myocardial infarction 

preceding death.
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I. Decisions by forensic pathologists

Table 1.2 Breakdown of cases certified by 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 > 0*50

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. Decisions by forensic pathologists

Table 1.3 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 '■ 36 66 102
No Post-mortem •- 14 35 49

Total 50 101 151

% Post-mortem 72 65 68

Mull hypothesis

There is no association between the decision to perform 

a post-mortem and the presence of symptoms of myocardial 

infarction before death.

x* ** 0 *41, 1 d.f., p > 0 *50

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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CVD/MNC/84.1 

ANNEX IV Page 15

April 1984
DIAGNOSTIC .CRITERIA FOR CORONARY AND STROKE EYENIS 

(to be read with Chapters 10 and 11)
CORONARY EYENTS

The diagnostic classification Is similar to that used In the WHO 
Myocardial Infarction Registers. However, the diagnostic criteria for these 
were based on 'the Annex to the first report of the Expert Committee on 
Cardiovascular Diseases and Hypertenslon(8) which antedated publication of the 
Minnesota code (7) and consisted of qualitative rather than quantitative 
criteria. The Myocardial Infarction Registers criteria have been modified 
therefore (I) to make them more quantitative and take account of the Minnesota 
code, (II) to take account of the "diagnostic criteria for myocardial 
Infarction and stroke for use in community surveillance studies In the United 
States" being developed for the Committee on Criteria and Methods of the 
Council on Epidemiology of the American Heart Association and (III) to Include 
death from chronic manifestations of coronary heart disease.
1. .S.yjna±Qms

At the onset of the present attack:
1.1 Typical - when chest pain Is present, characterized by:

(I) duration of more than 20 minutes AND
(II) no definite non-cardiac 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 pain Is not specified in minutes or hours 

but there Is some description Implying that duration was long (such as the use 
of adjectives like prolonged or continuous, 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 pain can be coded as typical.
1.2 Atypical.

(I) one or more of the following
- atypical paln
- acute left ventricular failure
- shock
- syncope

AND
(II) the absence of cardiac disease other than Ischaemic heart disease 
AND
(HI) no definite non-cardiac cause.
Note: Atypical pain would be that recorded as of short duration, or

Intermittent with each bout lasting for less than 20 minutes, 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. Typical chest pain 
leading to syncope should not be coded as atypical.
1.3 Other

Symptoms not satisfying criteria for Typical, Atypical or Inadequately 
described.
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1.4 None
Complete absence of symptoms In the attack (eg sudden death)

1.5 Inadequately described
Cases otherwise satisfying criteria for Typical pain In which the duration 

of the pain Is not described so that It Is not possible to classify it as 
Typical or Atypical.
1.9 Not Known

No Information on whether symptoms were present.
For diagnostic classification 2 Is equivalent to 5

3, 4 and 9 are equivalent to each other.

2. Electrocardiogram
The ECG classification will be based on the reading of records taken In 

the period following the acute attack and, If available, records taken 
Immediately before (I.e. within the previous 28 days). Up to four records 
should be selected for coding of change and the choice should be standardized. 
The following Is a recorrmendatIon:

First available ECG In the attack (or one from Immediately beforehand)
The next 2 with different dates from the first and from each other.
The last available In the record file of the admission.

Local discretion to be used If:
One or more records specified above are uncodeable and codeable records 

are available. OR
Acute progressive changes occur later In the period of surveillance (e.g. 

late Inversion of T waves In the presence of ST elevation)
It Is recommended that photostats of ECGs should be obtained wherever

possible.
ECGs should be coded Individually using a combination of the MONICA 

Protocol criteria and the Minnesota Code Manual of Electrocardiographic 
Findings, plus a transparent ruler and a coding lens. Each record should be 
coded individually for Minnesota 1, 4, 5, and 9.2 codes within lead groups
(anterolateral l,aVL, V6; posterior (Inferior) 11,111 and aVF; and anterior 
VI,Y2,V3,Y4,Y5) and for suppression codes. The standard procedure will be that 
a written record Is kept of Individual codes as a method of quality control for
duplicate coding and so that the MONICA ECG classification can be derived by
Inspection of the sequence of codes. A computer algorithm Is feasible using 
changes wIthln Iead groups to generate a MONICA ECG classification. The MONICA 
criteria are therefore based on the sequence of Individual codes as described 
here; and without applying the criteria for significant serial change described 
In the Minnesota Code Manual. The ECG records as a whole should be coded to the 
most severe class applicable. If In doubt code to the less severe alternative.
2.1 Defjnfte ££2

(A) The development In serial 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: criterion B Is Included because diagnostic 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 necesssary for the establishment of these categories. (Not more than 
four to be coded. Four should be coded Ideally If they are available.)
A. Development oi £ xaves

Progression of Q codes from no Q to a diagnostic Q Is sufflcent but change 
from no Q to an equivocal Q or from equivocal to diagnostic Q must be
accompanied by deterioration In the ST segment or the T wave.' A change In a Q
code or In a 4, 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 Is being
followed. Note that Minnesota code 1-2-6 Is equivalent to Mfl Q code.
I) H q Q or QS code In the first ECG record followed by a record with a 
diagnostic Q or QS code (Minn, code 1-1-1 through 1-2-5 plus 1-2-7)

-0R-
II) An equivocal Q or QS code (Minn, code 1-2-8 or any 1-3 code) and j i q  

major ST segment depression (No Minn, code 4-1 or 4-2) In the first ECG record 
followed by a record with a diagnostic Q code PLUS a major El segment 
dnpressIon(Mlnn. code 4-1 or 4-2)

-0R-
III) An equivocal Q finding and no ST segment elevation (No Minn, code 9-2) 
In the first ECG record followed by a record with a diagnostic QL code PLUS an 
ST segment elevation (Minn, code 9-2)

-0R-
Iv) ' An equivocal Q finding h q  major T wave Inversion (No Minn, code 5-1 or
5-2) In the first ECG record followed by a record with a diagnostic £
code PLUS a major X 1nvers!on(MInn.code 5-1 or 5-2)

-0R-
v) No Q code and neither 4-1 nor 4-2 In the first ECG followed by a record 
with an equivocal Q code plus a 4-1 or 4-2

-0R-
vl) No Q code and no 9-2 In the first ECG followed by a record with an
equivocal Q code plus a 9-2

-0R-
vlI) No Q code and neither 5-1 nor 5-2 In the first ECG followed by a record
with an equivocal Q code plus a 5-1 or 5-2

-0R-
B. Evolution cl ail in fury current ah.Lch .lasts more than fins day..

vIII) An El segment Elevation (Minn, code 9-2) lasting more than one day
(I.e. present on consecutive records of different dates)

AND
T wave progression on three or more records from 5-0 to 5-2 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 will often be present In the same graphs but they are not necessary to 
the use of this criterion for Definite ECG.

2 . 2  P r.Q h flb .1 .6  E C S

E v o l u t i o n  ot  r o p o l a r . l s a t L o n  r l i a i i a s s

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

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

III) No rtiajor 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 either direction, that Is the codes can get better or worse.

Note also that the criteria are not Identical to those for
repoIarI satIon criteria accompanying the Q classes II) to v11) In that the 4 
code Is more severe; the development or disappearance of 4-2 does not qualify; 
It has to be a 4-1.

2.3 jschaemir ECG ULn m e m  mrne records).

Records not satisfying the above criteria which nonetheless show:
I) Minnesota codes 1-1-1 to 1-3-6 excluding 1-2-6 for Q and QS codes.

-AND/ 0R-
II) Minnesota codes 4-1 through 4-3 for ST Junction (J) and segment 

depression.
-AND/OR-

III) Minnesota codes 5-1 through 5-3 for T wave Items.
-AND/OR-

Iv) Minnesota code 9-2 for ST segment elevation.

2.4 filte r  ECS

All other ECG findings, Including normal ECG but note rules for 
uncodab Ie ECG below.
2.5 . Uncodable ECG

This class should be used where all the available ECG records taken In
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the attack are uncodab Ie for technical reasons or because of .the presence of 
suppression codes. Records In which suppression codes permit certain Q codes 
to appear could be used to diagnose the development of a diagnostic 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 leadl.ng to the diagnostic or Ischaemic category, and unless at least 
one ECG Is available that can be coded for 1,4,5 and 9-2 items then the 
presence of suppression codes or technically unsatisfactory records should lead 
to the allocation of the classification "uncodable". The Implications of this 
rule are that ventricular conduction abnormalities and arrythmlas occurring In 
the.course of an event are not used as collateral evidence of Ischaemla.

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

6-1 Thtrd degree A-Y block suppresses all 1,4,5 and 9-2.
6-4-1 Persistent Wolff-Parklnson White Pattern suppresses all other codes.
6-8 Artificial pacemaker suppresses all other codes.
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 It 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 Intraventrlcular block suppresses all 4, 5, and 9-2 codes.
8-2-1 Yentrlcular fibrillation and asystole suppress all other codes
8-2-2 Idioventricular rhythm suppresses all other codes.
8-4-1 Supraventricular tachycardia above 140/mtnute suppresses all other 

codes.

2.6 £££> absent
No ECG aval Jab Ie or recorded.(Coded as 9, no data)

3. .Cardiac enzymes
Appropriate serum cardiac enzymes tests will be used whenever possible. 

Owing to differing local laboratory circumstances It will not be posslbel for 
this study to standardise the serum enzymes tests nor the reagents and methods 
employed. Each centre should, In cooperation with each local laboratory, 
define (1) the tests employed, and (2) local ranges of normal, equlvaocl and 
abnormal.

Abnormal: At least one serum enzyme level Is more than twice the limits
of normal when measured within 72 hours of onset of symptoms or admission.

Equivocal; Serum enzyme levels are raised but to I ess than twice the
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upper limits of normal.
Non-specIfIc: Serum enzyme levels are raised above normal but there are

probable explanations other than cardiac Infarction, such as liver disease,
Infections, defIbrl11atlon as ±Q cardiac arrest or surgery.

Incomplete: Tests not done within 72 hours of onset of symptoms or
admission.

• Normal: Within normal limits.

4. HegE.QP.sy findings
The results of post-mortem examination which are recorded In the following 

section of data requirements for death provide the Information for 
classification Into:

Definite evidence of acute myocardial Infarction: the presence of a fresh 
myocardial Infarction and/or recent occlusion of a coronary artery (from ante-
mortem thrombus, haemorrhage Into an atheromatous plaque or embolism).
Note that this refers to the naked-eye appearance of the heart.

Equivocal: signs of chronic Ischaemic heart disease, namely old
myocardial Infarction (scar), occlusion or severe stenosis (greater than- 50$ 
reduction of lumen) by atheroma of one or more coronary arteries In the absence 
of fatal disease outside the heart. ,

Negative: (a) the absence of macroscopic 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 Ischaemic heart disease.

5. Diagnostic categories
There "are the following categories:
(1) definite acute myocardial Infarction
(2) possible acute myocardial Infarction or coronary death
(3) ischaemic cardiac arrest with successful resuscitation not fulfilling 

criteria for definite or possible myocardial Infarction
(4) no acute myocardial Infarction or coronary death
(5) fatal cases with Insufficient data.
Allocation of a diagnostic category must follow strictly the definitions 

provided. The categories used for the diagnosis of “definite" and “possible11 
acute myocardial Infarction are not necessarily those that would be used by a 
cl Inlclan, but rigid definitions are essential for event analysis.
(1) Definite acute myocardlaL Infarction

(a) Definite ECG or
(b) Symptoms typical or atypical or Inadequately described, together with 

probable ECG and abnormal enzymes, or
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(c) Symptoms typical and abnormal enzymes with Ischaemic or non-codab Ie 
ECG or ECG not available, or

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

(2) Possible acute myocardlaL Jitfarct I on or coronary death

(a) Living patients : with typical 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 evidence for another cause of death, clinically or at autopsy:S

(I) with symptoms typical or atypical or Inadequately described; or
(II) without typical or atypical or Inadequately described symptoms 

but with evidence of chronic coronary occlusion or stenosis or old myocardial 
scarring at necropsy; or

(III) with a good history of chronic Ischaemic heart disease such as 
definite or possible myocardial Infarction, orcoronary Insufficiency or angina 
pectoris In the absence of significant 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 decisions.

(3) Ischaemic cardiac arrest with successful resuscitation not fulfilling 
criteria for definite or posstble myocardial Infarction. Spontaneous cardiac 
arrest not provoked by medical Intervention, electrocution, drowning or other 
gross physical Insults,from presumed primary ventricular fibrillation secondary 
to Ischaemfc heart disease. In the absence of significant valvular disease or 
cardiomyopathy.
(4) Ha acuta myocardial .[nianctLcn

(a) Living patients (not In category (1))
(I) probable, non-evolving, other, uncodable, and absent ECG without 

typical symptoms or elevated enzymes, or
(II) where Illness episode has been explained by another diagnosis.

(b) Fatal casesr whether sudden or not, not In category (1) where another 
diagnosis has been made (clinically or at autopsy).
NOTE: A strict watch should be kept over competing causes of death. Local
rules should be standardized and a record kept of difficult decisions.

(5) FataL cases with .Insulf.LcImt data
Cases with no autopsy, no history of typical or atypical or Inadequately 

described symptoms, no previous history of chronic Ischaemic heart disease and
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no other diagnosis. Living patients should not be allocated to this category. 
It Is hoped that most centres will not need this category.

CEREBROVASCULAR STROKE EVENTS 
Dell n I.tlon s± stroke

Stroke Is defined as rapidly developed clinical 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 origin: It
Includes patients presenting clinical signs and symptoms suggestive of 
subarachnoid haemorrhage. Intracerebral haemorrhage,or cerebral Ischaemic 
necrosis. It does not Include transient cerebral Ischaemla.

* "Global" - applies to patients with subarachnoid haemorrhage and to., some - 
patients In.deep coma> but does not Include systemic circulatory failure, e.g. . 
shock, Stokes-Adams syndrome, or hypertensive encephalopathy.

169



List of Tables.

Table 1 

Table 2

Table 3

Table A. 

Table A. 

Table A. 

Table E 

Table C.

Sources of information by place of death. 

Classification of the death certificate 

diagnoses using the W.H.O. MONICA criteria 

for myocardial infarction in relation to the 

certifying doctor.

Classification of cases with diagnoses which 

could not be substantiated using the W.H.O. 

criteria for myocardial infarction in 

relation to the type of certifying doctor.

1 Breakdown of deaths attended by the ambulance 

service by witness to death and whether taken 

to hospital.

2 Breakdown of deaths attended by the ambulance 

service by place of death and whether taken 

to hospital.

3 Breakdown of deaths attended by the ambulance 

service by presence of symptoms preceding 

death and whether taken to hospital.

1. Breakdown of cases seen by the police by 

place of death and whether referred to the 

procurator fiscal.

1 Breakdown of cases seen by general 

practitioners by witness to death and whether 

referred to the procurator fiscal.

170



Table C.

Table C.

Table C.

Table

Table D.

Table D.

Table D

1 Breakdown of cases seen by general

practitioners by symptoms of myocardial 

infarction preceding death and whether 

referred to the procurator fiscal.

3 Breakdown of cases seen by general

practitioners by previous medical history of 

cornary heart disease and whether referred to 

the procurator fiscal.

4 Breakdown of cases seen by general

practitioners with/without a previous medical 

history of cornary heart disease with/without 

symptoms of myocardial infarction preceding 

death and whether referred to the procurator 

fiscal.

i.l Breakdown of cases seen by hospital doctors 

by place of death and whether referred to the 

procurator fiscal.

2 Breakdown of deaths in CCU by survival from 

admission and whether referred to the

procurator fiscal.

3 Breakdown of cases seen by CCU doctors by

previous medical history of coronary heart 

disease and whether referred to the

procurator fiscal.

4 Breakdown of cases seen by CCU doctors by

the availability of clinical data and whether 

referred to the procurator fiscal.

171



Table D.
/

Table E.

Table E.

Table E.

Table E.

Table E.

Table F

j Breakdown of deaths in general medical wards 

by survival from admission and whether 

referred to the procurator fiscal.

L Breakdown of deaths certified by hospital 

doctors by place of death and whether 

post-mortem was performed.

2 Breakdown of deaths certified by hospital

doctors by symptoms of myocardial infarction 

preceding death and whether post-mortem was 

performed.

3 Breakdown of deaths certified by hospital

doctors by previous medical history of 

coronary heart disease and whether post­

mortem was performed.

4 Breakdown of deaths certified by hospital

doctors by the availability of clinical data 

for myocardial infarction and whether post­

mortem was performed.

5 Breakdown of deaths certified by hospital

doctors with/without a previous medical 

history of coronary heart disease 

with/without symptoms of myocardial

infarction preceding death and whether post­

mortem was performed.

1 Breakdown of ases notified to the procurator 

fiscal by the different medical and legal 

agencies.

172



Table F.

Table G.

Table H.

Tabl H.2

Table H.

Table H.

Table H

2 Breakdown of deaths notified to the 

procurator fiscal by place of death and

whether investigated by the procurator 

fiscal.

Breakdown of cases investigated by the 

procurator fiscal by place of death and

whether referred to a police casualty surgeon 

or a forensic pathologist for certification.

1 Breakdown of cases seen by the police

casualty surgeon by place of death and

whether referred to the forensic pathologist. 

Breakdown of cases seen by the police

casualty surgeon by witness to death and 

whether referred to the forensic pathologist.

3 Breakdown of cases seen by the police

casualty surgeon by symptoms of myocardial 

infarction preceding death and whether

referred to the forensic pathologist.

4 Breakdown of cases seen by the police

casualty surgeon by previous medical history 

of coronary heart disease and whether 

referred to the forensic pathologist

,5 Breakdown of cases seen by the police

casualty surgeon with/without a previous

medical history of coronary heart disease

with/without symptoms of myocardial 

infarction preceding death and whether

referred to the forensic pathologist

173



Table I.

Table I.

Table I.

Table I.

Table I.

L Breakdown of cases certified by the forensic 

pathologist by place of death and whether 

post-mortem investigation was performed.

2 Breakdown of cases certified by the forensic 

pathologist by witness to death and whether 

post-mortem investigation was performed.

3 Breakdown of cases certified by the forensic 

pathologist by symptoms of myocardial 

infarction preceding death and whether post­

mortem investigation was performed.

4 Breakdown of cases certified by the forensic 

pathologist by previous medical history of 

coronary heart disease and whether post­

mortem investigation was performed.

5 Breakdown of cases certified by the forensic 

pathologist with/without a previous medical 

history of coronary heart disease 

with/without symptoms of myocardial

. infarction preceding death and whether post­

mortem investigation was performed.

174



F I G U R E S



List of Figures.

Figure 1 The process of confirmation and 

certification of coronary deaths in the 

study population.

Figure 2 Key decision points in the processes of 

confirmation and certification of death.

Figure C.l Clinical data available to general

practitioners for cases which were referred 

to the procurator fiscal.

Figure C.2 Clinical data available to general

practitioners for cases which were not 

referred to the procurator fiscal.

Figure D.l Clinical data available to CCU doctors for 

cases which were referred to the procurator 

fiscal.

Figure D.2 Clinical data available to CCU doctors for 

cases which were not referred to the 

procurator fiscal.

Figure E.l Clinical data available to hospital doctors 

for cases which were certified following

post-mortem investigation.

Figure E.2 Clinical data available to hospital doctors 

for cases which were certified without 

post-mortem investigation.

Figure H.l Clinical data available for cases which were 

certified by police casualty surgeons.

175



Figure H.2

Figure 1.1

Figure 1.2

Clinical data available for cases which were 

referred by police casualty surgeons to 

forensic pathologists for certification. 

Clinical data available for cases certified 

by the forensic pathologist following 

post-mortem investigation.

Clinical data available for cases certified 

by the forensic pathologist without 

post-mortem investigation.

176



R E F E R E N C E S



References

1. Tunstall-Pedoe H, Smith WCS, Crombie IK. Level 

and trends of coronary heart disease in Scotland com­

pared with other countries. Health Bulletin 1986; 44: 

153-61.

2. Fulton M, Adams W, Lutz W. and Oliver MF. 

Regional variations in mortality from ischaemic heart 

and cerebrovascular disease in Britain. British Heart 

Journal 1978; 40: 563-568.

3. Crombie IK, Smith WCS, Kenicer MB, and Tunstall- 

Pedoe H. Geographical variation in coronary heart 

disease mortality in Scotland. Health Bulletin 1986; 

44: 193-202.

4. The prinicipal investigators of the MONICA Project.

WHO MONICA Project: Geographic variation in mortality

from cardiovascular diseases. World Health Statistics 

quarterly 1987; 40: 171-184.

5. Gillum RF, Folsom A, Russell VL, et al. Sudden 

death and acute myocardial infarction in a metroploitan 

area, 1970-1980. The Minnesota Heart Survey. The New 

England Journal of Medicine 1983; 309: 1353-58.

6 . Mathewson ZM, McCloskey BG, Evans AE, Russell CJ,

and Wilson C. Mobile coronary care and community

mortality from myocardial infarction. Lancet 1985; 

i: 441-443.

177



References continued

7. Beaglehole R. Medical management and the decline in 

mortality from coronary heart disease. British Medical 

Journal 1986; 292: 33-35.
CO

8 . Kannel WB, Doyle JT, McNamara PM, Quickenton P,

and Gordon T. Precursors of sudden coronary death.

Factors related to the incidence of sudden death. 

Circulation 1985; 51: 606-13.

9. Meade TW, Imeson J. Stirling Y. Effects of

changes in smoking and other characteristics on clotting 

factors and the risk of ischaemic heart disease. Lancet 

1987; ii: 986-88.

10. Bloor M, Samphier M, Prior L. Artefact explana­

tions of the inequalities in health: an assessment of 

the evidence. Sociology of Health and Illness 1987; 

vol 9: 231-264. .

11. Annual Report of the Registrar General for 

Scotland: HM Stationary Office. Cause of death

conversion factors, eighth to ninth revision, 

abbreviated list "B", Scotland, 1979 p281.

12. Dorn HF, Moriyama IM. Uses and significances of 

multiple cause tabulations for mortality statistics. 

American Journal of Public Health 1964; 54: 400-06.

13. Reid DD, Rose GA. Assessing the comparability of 

mortality statistics. British Medical Journal 1964; 2: 

1437-39.

178



References continued

14. Heasman MA, Lipworth L. Accuracy of certification 

of cause of death. ^London: HM Stationery Office, 1966.

15. Cameron HM, McGoogan E. A prospective study of 

1152 Hospital autopsies: 1. Inaccuracies in death 

certification. Journal of Pathology 1981; 134: 273-83.

16. Stehbens WE. An appraisal of the epidemic rise of 

coronary heart disease and its decline. Lancet 1987; i: 

606-10.

17• Busuttil A, Kemp IW, Heasman MA. The accuracy of 

medical certificates of cause of death. Health Bulletin 

1981; 39: 146-52.

18. Walford PA. Sudden death in coronary thrombosis. 

Journal of the Royal College of General Practitioner 

1971; 21: 654.

19. Freer CB. Ischaemic heart death certification in 

general practice. Journal of Postgraduate General 

Practice: Update 1980; 20: 629-35.

20. Mcllwaine WJ, Donnelly MDI, Chivers AT, Evans 

AE, and ELwood JH. Certification of death from 

ischaemic heart disease in Belfast. International 

Journal of Epidemiology 1985; 14: 560-65.

21. Phillips R, Carson P, Haites N, Johnston A, 

Clarke C, and Whitfield. Variation in mortality from 

ischaemic heart disease between England and Scotland. 

Quarterly Journal of Medicine 1987; 241: 441-48.


