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Acute myocardial infarction: an easy diagnosis
in general practice?*
EMIEL VAN DER DOES, md. JACOBUS LUBSEN, md, and JAN POOL, MD

SUMMARY. In the imminent myocardial infarc¬
tion Rotterdam (IMIR) study, contacts by patients
with their general practitioners for symptoms of
potential coronary artery disease were registered.
Those who had acute myocardial infarction were

diagnosed on the basis of the modified World
Health Organization criteria, and those with this
definite diagnosis were then compared with the
initial diagnosis made by the general practitioner
at the moment of contact without laboratory
assistance.
Of the 1,343 patients included in the study, 93

(seven per cent) had 'definite' acute myocardial
infarction and another 37 (three per cent) had
'possible' acute myocardial infarction according
to the diagnostic criteria used.

At the time of contact with the general prac¬
titioner 41 (44 per cent) of the 93 patients with
definite myocardial infarction were recognized
as such by the general practitioner, while in
another 31 (33 per cent) the general practitioner
diagnosed 'imminent' myocardial infarction.
Of the 1,213 patients free of acute myocardial

infarction at the time, 40 (three per cent) were

incorrectly diagnosed by the general practitioner
as having 'acute' myocardial infarction.

In the 22 patients who in fact had acute
myocardial infarction but in whom the general
practitioner did not make this diagnosis at the
time, it was found that there was an absence of
physical signs and, similarly, in patients who
subsequently did not have infarction the pres¬
ence of physical signs was related to a false-
positive general practitioner diagnosis of myo¬
cardial infarction.
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In view of the inaccuracy of the general prac¬
titioner's provisional diagnosis of acute myo¬
cardial infarction, we believe that electrocardio-
gram and enzyme tests should be carried out
systematically in all patients who present to
general practitioners with symptoms of potential
coronary artery disease. Laboratory support
should be readily available and we support the
idea of having a special diagnostic service.

Introduction

T^HE title of this paper is provocative: we question
-¦* whether acute myocardial infarction is indeed
readily diagnosed by general practitioners without
laboratory assistance.

In textbooks used by medical students classical,
clinical pictures are emphasized. These books are

written mainly by physicians working in hospitals, often
academic hospitals. Their frame of reference is on the
one hand the hospital patient, and on the other the
multitude of diagnostic tools provided in the modern
hospital environment.

Whilst they cannot and should not be blamed for this
perspective, this frame of reference does not necessarily
apply to general practitioners as there are many differ¬
ences in the circumstances in which hospital doctors and
general practitioners work. First of all, only some

people who feel ill seek medical help and are sent to
hospital, so the hospital clinician sees only part of the
full spectrum. Secondly, admission to hospital is usually
associated with a considerable delay and symptoms and
signs change with time. Thirdly, the clinician author
usually writes after the last piece of diagnostic un-

certainty has vanished. Subsequent application of the
'retrospectoscope' may then bias his or her perception
of the clinical picture as it first presented. For these
reasons, general practitioners ought to be wary when
using knowledge derived from standard medical text¬
books.

Such textbooks usually state that prolonged pain due
to myocardial ischaemia is present "in the majority of
cases" since such pain is commonly associated with
myocardial necrosis when its lasts for longer than 30
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minutes. The pain may occur anywhere in the anterior
part of the chest, but the usual location is substernal.
The above italicized words may give new general

practitioners the impression that patients with acute
myocardial infarction can be distinguished from
patients without this condition as easily as black from
white. If this were so, then the diagnosis by general
practitioners in this everyday contact with patients with
possible symptoms would be easy and a general prac¬
titioner diagnosis of myocardial infarction would have a

high sensitivity and specificity.
On the other hand, if there were 'shades of grey'

between the black and white clinical presentations, the
diagnostic accuracy of the general practitioner who is
not supported by diagnostic aids such as enzyme studies
and electrocardiograms would be expected to be less
distinctive.
The accuracy of general practitioners' diagnoses of

acute myocardial infarction is not easily studied: it is
necessary to find out not only how often acute myo¬
cardial infarction is diagnosed correctly but also how
often this diagnosis is missed. This implies that the
presence or absence of acute myocardial infarction must
be established independently in all patients who are seen

by a general practitioner who might possibly have acute
myocardial infarction. The IMIR study (van der Does
and Lubsen, 1978), in which the main goal was the
recognition of patients at high risk of sustaining a

coronary event such as myocardial infarction or acute
sudden cardiac death in the near future, offered an

opportunity for this study.

Method

The design of the IMIR study has already been de¬
scribed in detail (van der Does, 1978) and therefore only
selected aspects are repeated here.

In 14 general practices in and around the city of
Rotterdam, all contacts between patients and general
practitioners were registered whenever the patient had
symptoms which met one or both of the following
criteria:
1. Recent, or recently increased chest pain.
2. Recent and unexplained breathlessness, palpitations,
dizziness, syncope, upper abdominal pain and/or mood
changes.
In each criterion 'recent* refers to the last four weeks
and 'unexplained* means 'without apparent extra-
cardiac cause*. Inclusion was restricted to men of at
least 20 and women of at least 25 years of age.

After verifying compliance with the inclusion criteria,
the general practitioner filled in a detailed questionnaire
on the history and symptoms of the patient and carried
out a simple physical examination. Then, without any
guidelines from the study protocol, he made an initial
diagnosis by choosing one of the following diagnostic
categories:
1. Acute myocardial infarction.

2. Imminent myocardial infarction.
3. Other somatic disease.
4. Psychosocial disorder.
5. No provisional diagnosis.
The last category was to be used only when the general
practitioner hesitated between categories 3 and 4.
Finally, the general practitioner indicated whether im¬
mediate admission to hospital was necessary and gave,
if applicable, the indications for hospital admission.

If admission to hospital followed the patient's contact
with the general practitioner, the patient was seen as

soon as possible by a technician who completed an

additional questionnaire, recorded a standard 12-lead
electrocardiogram and took blood for the assessment of
the enzyme levels in the blood of alpha-hydroxybutyric
dehydrogenase (a-HBDH), glutamic oxaloacetic trans-
aminase (GOT), and creatinine phosphokinase (CPK).
These investigations took place either at the patient's
home or at a special clinic, and technicians were avail¬
able on a 24-hour basis. The electrocardiogram and
enzyme tests were repeated three days and one week
later.
When the patient was admitted to hospital the results

of diagnostic studies were obtained from the hospital
and follow-up information on the clinical course of the
patients was collected. Standardized forms were used
throughout for data collection.
A scoring system was developed to establish the final

diagnosis at inclusion which was based on the diagnostic
criteria for acute myocardial infarction adopted by the
World Health Organization for acute myocardial in¬
farction community registers (WHO, 1976). An electro¬
cardiogram typical for acute myocardial infarction was

given two points and a recording considered 'suspect'
one point; otherwise zero was allocated. Symptoms and
the results of enzyme tests were scored in a similar way
with either two, one, or zero points.

Definite acute myocardial infarction was diagnosed
with a total score of four or more points. If the total
score was two or three points, 'possible' acute myo¬
cardial infarction was diagnosed, otherwise no acute
myocardial infarction was assumed to have been
present. Details of the criteria used have been reported
(van der Does and Lubsen, 1978).
The study lasted from October 1972 until May 1974.

The participating general practitioners were selected on

the basis of their special interest in cardiology and their
willingness to co-operate.

Results

During the 20 months of the study, 1,343 patients were

registered. Of the 14 general practices which took part,
four did so only temporarily. The remaining 10 covered
22,086 people at risk, excluding males under 20 and
females under 25 years of age. From these practices
1,255 patients were registered; thus the registration rate
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was 34 patients per thousand people per year in the age
categories concerned.
The comparison between the inclusion diagnosis of

the general practitioner and the final diagnosis is shown
in Table 1. Of the 93 patients finally diagnosed as

having definite acute myocardial infarction, 41 were so

diagnosed by the general practitioner, and another 31
were diagnosed as having imminent myocardial infarc¬
tion. The remaining 21 were thought to have had either
somatic disease, psychosocial disorder, or had been
given no provisional diagnosis.
Of the 1,213 patients finally diagnosed as not having

acute myocardial infarction, 40 were diagnosed by the
general practitioner as having it.

Information about the age and sex of the patients is
given in Table 2. There were no significant differences
in sex between the sub-groups based on the general
practitioner's diagnosis. Male patients diagnosed by the
general practitioner as having acute myocardial infarc¬
tion were appreciably older than those diagnosed with
imminent myocardial infarction or as 'other'. In women
a similar but less pronounced trend was present. The
median age of female patients was higher than the
median age for male patients for all diagnostic groups.

Table 3 shows the sub-groups based on the general
practitioner's initial diagnosis, the major presenting
symptom. When the diagnosis was either 'acute' or

'imminent' myocardial infarction, only 13 per cent or 11
per cent of the patients, respectively, did not have chest
pain or dyspnoea as the major symptom. For patients
diagnosed as 'other' this percentage was 27.

Discussion

Of the 93 patients with a definite diagnosis of acute
myocardial infarction at the moment of inclusion, 41
were recognized at that moment by the general prac¬
titioner, consequently the sensitivity of the general
practitioner's diagnosis of acute myocardial infarction
was 41/93 (44 per cent) in this study. Of the 1,213
patients who in fact did not have acute myocardial
infarction while having the IMIR complaints, 40 were

Table 2. General practitioner's initial diagnosis and age and
sex of patient.

General practitioner's diagnosis
Acute

myocardial
infarction

Imminent
myocardial
infarction Other*

Four patients were excluded because of incomplete data.
*Other somatic disease or psychosocial disorder or no provisional
diagnosis

diagnosed by the general practitioner as 'acute' myo¬
cardial infarction, which represents a specificity of
(1,213 .40)/l,213 or 97 per cent (Table 1).
These findings point to an unexpectedly low diag¬

nostic accuracy. The relationship between symptoms
and signs and the diagnosis of the general practitioner is
of interest since one possible explanation for the low
accuracy is that the general practitioner is basing his
diagnosis to an unjustifiable extent on the presence or
absence of particular symptoms/signs which are

thought to be specific for acute myocardial infarction.
As for symptoms, the associations present did not seem

to support this hypothesis; for example, 13 per cent of
the patients diagnosed as having acute myocardial in¬
farction did not have either chest pain or dyspnoea as
the major presenting symptom (Table 3). Therefore, the
presence of these symptoms was apparently not a pre-
requisite for the presence of acute myocardial infarction
in the general practitioner's opinion, which is evidence
that he was not basing his diagnosis unduly on 'text-
book' symptomatology.
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Another possible explanation for the low diagnostic
accuracy could be that the general practitioner was over-

emphasizing signs in making a diagnosis and the ques¬
tion arises whether signs could possibly mislead general
practitioners. If this were the case, the absence of
abnormal signs would, in patients finally diagnosed as

having acute myocardial infarction, be expected to be
more frequent if no 'acute' myocardial infarction was

the general practitioner's diagnosis. On the other hand,
in patients finally diagnosed as not having 'acute',

Table 3. General practitioner's initial diagnosis and
percentage of symptoms occurring in patient sub-groups.

General practitioner's diagnosis

Major presenting
symptom

Acute
myocardial
infarction

Imminent
myocardial
infarction Other*

Chest pain
Dyspnoea
Other

N = 86

71
76
13

N = 353

80
9

11

N = 900

68
5
27

Four patients were excluded because of incomplete data.
*Other somatic disease or psychosocial disorder or no provisional
diagnosis.

myocardial infarction, the presence of abnormal signs
would be expected to be more frequent if acute myo¬
cardial infarction was the general practitioner's diag¬
nosis.
As Table 4 shows, significant differences in the

hypothesized directions were indeed present. These
findings suggest that general practitioners are attaching
much, possibly too much, weight to abnormal signs in
making a diagnosis of acute myocardial infarction.
Although this last finding could also be explained by

the fact that the presence of abnormal signs will in
general arouse alarm, we suggest an appreciation of
this finding by general practitioners would in itself not
necessarily improve diagnostic accuracy. Rather, it
seems that the variability of presentation of acute
myocardial infarction in general practice is so great that
the senses and few simple tools on which the average
practitioner has to rely in making his diagnosis are
insufficient regardless of the skill and experience with
which they are used. We wonder what the health
consequences are for the patients whose actual con¬

dition was, at least initially, incorrectly diagnosed.
For patients who had myocardial infarction but were

diagnosed as having imminent myocardial infarction, as

was the case for 31 out of 93 patients with acute
myocardial infarction (33 per cent; Table 1), this might
not be serious as long as the policy was, as it was in the
IMIR study, to treat new patients with imminent myo-

Table 4. General practitioner's initial diagnosis and the final diagnosis: percentage of patients in two subgroups showing
each sign at the physical examination.

Final diagnosis
Definite acute myocardial infarction No acute myocardial infarction

(N=93) (N =1,213)

Acute myocardial
infarction

General practitioner's diagnosis
No acute myocardial Acute myocardial No acute myocardial

infarction infarction infarction

N = 52
6
8
10

2
4

10

13

10
56

NS = not significant.
'One-sided modified Fisher exact test.
2One-sided chi-square test with two degrees of freedom (Armitage, 1971).
* = p<0.05;** = p<0.01;*** = p<0.001.
The 37 patients who had possible acute myocardial infarction as the final diagnosis at inclusion were excluded.
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cardial infarction as acute myocardial infarction. How-
ever, in 21 out of the 93 (23 per cent) of all patients with
true acute myocardial infarction, even the cardiac origin
or the symptoms was not recognized initially (Table 1).
The IMIR general practitioners were subsequently in a
position to reconsider the management of these patients
since the results of electrocardiograms and enzyme tests
were reported to him immediately when they were
abnormal. In the absence of such a diagnostic service,
however, it is possible that some of the initially 'missed'
cases of acute myocardial infarction would have re-
mained unrecognized. As for the three per cent false-
positive diagnoses of acute myocardial infarction made
by the general practitioners, even this apparently small
fraction nevertheless represents 46 per cent of all
patients diagnosed by the general practitioner as having
acute myocardial infarction (Table 1). If such patients
are admitted to hospital only because of the apparent
presence of acute myocardial infarction, an unnecessary
burden could result for both patients and hospitals.
How can the diagnostic accuracy of general prac-

titioners be improved? On the basis of our findings we
believe that in general practice acute myocardial in-
farction cannot be diagnosed with sufficient accuracy
on the basis of symptoms and signs alone. For those
patients who are not sent to hospital immediately, only
further investigation by means of an electrocardiogram
and enzyme tests can solve the diagnostic dilemma of
the primary physician. This would enable him not only
to diagnose acute myocardial infarction and treat it, but
also to exclude the presence of acute myocardial in-
farction if its presence was suspected, thereby reassuring
both the doctor and the patient.
We therefore recommend that electrocardiogram and

enzyme tests are done systematically in the following
categories of patients if acute admission to hospital is
not deemed necessary:

1. Unstable, that is recent or worsening, angina
pectoris.
2. Unstable non-anginal chest dis'comfort of any kind
unless there is an obvious extra-cardiac cause, such as
trauma, thoracic herpes zoster, or breast abscess.
3. Unstable breathlessness, palpitations, dizziness and
syncope, unless again there is clear evidence of an
extra-cardiac cause.

One way of following these recommendations would be
for general practitioners to do the electrocardiograms
themselves and send blood to a local laboratory for
enzyme tests, but who would interpret the electro-
cardiogram? Would the laboratory, if there were one,
be able to deliver the service quickly enough?
Under some circumstances, particularly if the general

practitioner has quick access to the skill of a cardiologist
if he needs help in interpreting the result, such arrange-
ments might work. However, we are of the opinion that
the solution of choice is the provision of a diagnostic

support system of the kind that was inherent in the
IMIR study. Such a system would enable all general
practitioners with defined areas to have electrocardio-
grams interpreted and the results of enzyme tests made
available as soon as possible after the doctor's first
contact with his patient.
How this is organized will vary from region to region,

but will require co-operation between general prac-
titioners, hospital clinicians, technicians and labora-
tories. Once the tests are available, the general prac-
titioner may need the advice of a hospital specialist in
formulating the final diagnosis. In some cases repeated
tests will be needed.

Also, general practitioners must be able to integrate
test results with the rest of the patient's clinical picture,
and this will require postgraduate training in cardi-
ology. All these functions could be partly incorporated
into diagnostic support systems.

Finally, as far as the workload of such a diagnostic
service is concerned, in the IMIR study the registration
rate for IMIR complaints was 34 per 1,000 in the age
categories described. With prevailing practice sizes in
the Netherlands, this implies about 75 patients per
practice per year. IMIR was a scientific study following
a rigorous protocol. Its inclusion criteria, however, were
similar to the criteria which are mentioned above as
being indications for systematic further diagnostic in-
vestigation. In the context of a diagnostic service, the
IMIR registration rate provides an indication of the
workload which might be expected.
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