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SUMMARY General practitioners working in 20 communi-
ty hospitals in Scotland participated in a survey of the
management of myocardial infarction. During one year they
suspected acute myocardial infarction in 451 patients. Of
these patients, 278 (62%) were admitted to a community
hospital, 125 (28%) to a district general hospital and 48
(11%) were kept at home. The main reasons given for ad-
mission to a community hospital were for monitoring and
investigation, while the main reasons for admission to a
district hospital rather than a community hospital were the
relative youth of the patient and the severity of the illness.
Acute myocardial infarction was confirmed in 323 (72%)
cases, but in 26 (6%) cases the final diagnosis was other
than ischaemic heart disease. Patients with acute myocar-
dial infarction who entered a community hospital did so a
median of two hours 25 minutes after the onset of symp-
toms. Among 18 patients admitted to a community hospital
in whom resuscitation was attempted after cardiac arrest
four (22%) were subsequently discharged from hospital. The
mortality rate from acute myocardial infarction in the com-
munity studied was 171/418 (41%), of whom 95 died sud-
denly before coming under medical care.

It is concluded that in rural areas of Scotland an accep-
table standard of care for patients with acute myocardial in-
farction, including the administration of thrombolytic therapy,
could be provided rapidly by general practitioners working
in community hospitals.

Introduction
THROMBOLYTIC therapy is rapidly being accepted as stan-

dard treatment for acute myocardial infarction, and there
is evidence that the earlier it is given the greater the benefit. 12
Hitherto, thrombolytic therapy has mostly been used in hospital
coronary care units but such units treat only a fraction of the
cases of acute myocardial infarction that occur in the communi-
ty.3'4 Many patients are managed in general medical wards in
district and community hospitals, and a small proportion are
kept at home. The mortality rates of 10-13% among those given
placebo in recent trials of thrombolytic therapy"2'5'6 suggest
that the patients selected for admission to a coronary care unit
may be unrepresentative of all patients with myocardial infarc-
tion as mortality rates of 36-63% have been found in community
studies.347 If the benefits of thrombolytic therapy are to be
made more widely available then treatment will need to be instit-
uted earlier and not confined to designated coronary care units.
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Part of the reason for higher mortality rates in community
studies is that deaths from myocardial infarction occur most
commonly soon after the onset of symptoms. Since the median
delay in admission to hospital in an urban area is three to five
hours,8'9 patients who survive to be admitted to hospital have
a lower mortality risk than those seen at an earlier stage in the
community. Another reason is that admission to hospital is often
restricted, in practice if not by policy, to younger patients, who
have a lower mortality risk.'0"'

In rural areas a journey time must be added to the delay in
hospital admission and in many areas in Scotland this may be
more than an hour. However, many Scottish towns and villages
that are a long way from a district general hospital have com-
munity hospitals in which general practitioners look after their
own patients.'2 In 1987, before the benefits of thrombolytic
therapy were fully appreciated, the Scottish Association of
General Practitioner Community Hospitals commissioned a
survey of the management of myocardial infarction by general
practitioners with access to community hospital beds. In this
paper the results of this survey are reported, and the implica-
tions for the provision of coronary care in rural areas discussed.

Method
General practitioners working in 20 community hospitals serv-
ing a population of 149 000 all over Scotland voluntarily par-
ticipated in the survey which ran from 1 January to 31 December
1988. During that time a questionnaire was completed for every
patient with suspected myocardial infarction, giving details of
presentation, management and outcome, and reasons for ad-
mitting the patient to community or district hospital, or keep-
ing the patient at home. It was not possible to apply an indepen-
dent check on the occurrence of myocardial infarction so we
cannot be certain that the returns from the general practitioners
are complete. Not all parts of all the questionnaires were com-
pleted, so for some responses the total is not 100'0o.
The community hospitals, serving semi-rural and rural popula-

tions, were located in market towns a mean of 38 miles from
a district general hospital (range four to 120 miles), and ranged
in size from six to 43 beds (mean 16). Three hospitals were on
islands from which the nearest district general hospital could
only be reached by sea ferry or air ambulance. All the hospitals
in the survey are equipped with defibrillators and electrocar-
diograph machines, and all had a 'cardiac arrest' trolley or box
containing equipment for use in such an emergency. However,
seven hospitals did not have an electrocardiograph monitor, and
in 10 hospitals no formal tuition in cardiopulmonary resuscita-
tion had been given to the nursing staff within the previous three
years. In a few cases individual nurses took the responsibility
for defibrillation if no doctor was present, but in none of the
hospitals was defibrillation officially recognized as a nursing
duty.
A record was also kept of cases of sudden death occurring

in the participating communities where there was at least cir-
cumstantial evidence that the victim had ischaemic heart disease,
and the final event was acute myocardial infarction. Postmortem
confirmation of the diagnosis was sought and any attempts at
resuscitation were noted.
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Unpaired t-tests were used for comparison of means and chi-
square tests for comparison of proportions.

Results
Over the study year acute myocardial infarction was suspected
in 451 patients. Of these patients 62% were admitted to a com-
munity hospital, 28% to a district hospital, and 11% were kept
at home (Table 1). Patients admitted to district hospitals were
significantly younger than those treated in community hospitals
or at home (P<0.001).
The commonest reasons given for admission of a patient to

a community hospital were for diagnostic investigations,
surveillance by electrocardiographic monitoring and because
there were inadequate facilities at home (Table 2). Living alone
was also an important factor. Among the 125 patients admitted
to a district rather than a community hospital the commonest
reasons cited for admission were the relative youth of the pa-
tient (48%) and the severity of the illness (41%). Lack of facilities
at the community hospital was given as a reason in 26/o of cases,
and lack of beds in 18%. Only a minority of patients expressed
a preference for admission to the district hospital (13%).

Forty eight patients with suspected myocardial infarction were
kept at home. In some cases this was because the initial suspi-
cion was not confirmed (19%), or the diagnosis was only made
in retrospect when an electrocardiogram recorded later showed
evidence of recent infarction or cardiac enzymes were found to
be elevated when the results came back from the laboratory
(15%). The commonest reasons, however, were that the patient
was elderly (42%), or preferred to stay at home (29%).

In 72% of cases where myocardial infarction was suspected
it was subsequently confirmed by electrocardiogram or measure-
ment of cardiac enzymes (Table 3). There were no significant
differences in the proportions of patients with confirmed in-
farction by place of treatment. Hereafter the results deal with
confirmed cases of acute myocardical infarction only.

Table 1. Age and sex of patients by place of treatment.

District
Community general
hospital hospital Home All

Number (%)
of patients 278 (62) 125 (28) 48 (11) 451 (100)
Mean age
(SD)
(years) 70.4 (10.8) 61.4 (11.2) 71.0 (9.1) 67.8 (11.4)

Age range
(years) 30-103 26-83 50-86 26-103

Number (%)
of men 162 (58) 81 (65) 24 (50) 267 (59)

SD = standard deviation.

Table 2. Reasons why patients were admitted to a community
hospital (more than one reason could be given).

Number (%)
of patients
(n = 278)

Investigation 173 (62)
Monitoring 124 (45)
Inadequate home facilities 71 (26)
Lives alone 66 (24)
Nursing 64 (23)
Special treatment 40 (14)
Pressure from relatives 24 (9)
Overcrowding 2 (1)
Other 5 (2)
n = total number of patients.
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Presentation andprognosis ofacute myocardial infarction
The mean age for the 323 patients with myocardial infarction
was 68 years (range 32-103 years). Figure 1 shows the distribu-
tion of patients by age and by place of treatment. The modal
age of myocardial infarction was 70 years; there was a tendency
for younger patients to be admitted to a district hospital and
older patients to be treated at home.

All but 8% of the 323 patients complained of chest pain when
first seen. Most were seen at home; only 29 presented at the doc-
tor's surgery or at the outpatient department of the communi-
ty hospital. When first seen 11% had bradycardia, 30%7 tachycar-
dia, 30% were hypotensive and 88% had an arrhythmia.

Doctors admitting patients to hospital were asked to assess
the patients' prognosis as good and expected to survive, poor
and expected to die, or intermediate. In Table 4 the outcome is
compared with the prognosis. Only 8% of those with a good
prognosis died, compared with 64%o of those with a poor pro-
gnosis. However, the initial physical fimdings were not such good

Table 3. Final diagnosis for the 451 patients by place of treatment.

Number (%) of patients

District
Community general
hospital hospital Home All

Final diagnosis (n=278) (n= 125) (n=48) (n=451)

Myocardial
infarction 194 (70) 92 (74) 37 (77) 323 (72)

lschaemic heart
disease 66 (24) 21 (17) 7 (15) 94 (21)

Chest pain not
yet diagnosed 3 (1) 4 (3) 1 (2) 8 (2)

Other diagnosis 15 (5) 8 (6) 3 (6) 26 (6)

Figure 1. Age distribution of patients with acute myocardial infarc-
tion by place of treatment.
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predictors of death: mortality rates were not significantly increas-
ed in those with initial bradycardia, tachycardia or an ar-
rhythmia. The presence of hypotension when the patient was
first seen was associated with increased mortality (Table 5), but
this finding by itself was less discriminating than the doctor's
overall assessment of prognosis.

Patient and doctor delay times
Separate patient and doctor delay times were not recorded, but
the median time taken to be seen by a doctor in 311 cases where
the data are available was two hours from the onset of symp-
toms. The median time then taken to enter a community hospital
was 30 minutes, and 857o of patients were admitted within one
hour; the median delay between the onset of symptoms and ad-
mission to a community hospital was two hours 25 minutes.
Most of the time from the onset of symptoms until the doc-

tor arrived was taken by patients making up their mind to call.
Total patient plus doctor delay times were very skewed with
modal, median and mean values of one hour, two hours and
11 hours respectively. Delays were not significantly different in
younger (less than 70 years) or older (70 plus years) patients and
neither were different delay times associated with significantly
different mortality rates.

Sudden cardiac death
In the participating communities during the period of the survey
95 sudden deaths from acute myocardial infarction were
reported. Postmortem confirmation of the diagnosis was
available in 28 cases. In only six cases were there any attempts
at cardiopulmonary resuscitation by a bystander; in 11 cases a
doctor attempted resuscitation, with defibrillation in six
instances.

Mortality from myocardial infarction
Including the sudden deaths there were 418 cases of myocardial
infarction over the survey period. A flow chart for all patients
with myocardial infarction is given in Figure 2. The community
mortality rate was 41% (171/418), and the mortality rate for all
patients with myocardial infarction who were seen alive by a
doctor was 24%o; 101 of the 171 deaths (59%) occurred outside

Table 4. Outcome of cases of myocardial infarction where prognosis
was estimated as good, intermediate or poor.

Number (%) of patients

Good Intermediate Poor
Outcome prognosis prognosis prognosis All

Lived 130 (92) 70 (71) 16 (36) 216 (76)
Died 11 (8) 29 (29) 29 (64) 69 (24)
Total 141 99 45 285

X2=61.8, df=2, P<0.001. Data missing for 38 cases.

Table 5. Outcome of cases of myocardial infarction for hypotensive
and normotensive patients.

Number (%) of patients

Outcome Normotensive Hypotensive All

Lived 174 (82) 61 (65) 235 (77)
Died 38 (18) 33 (35) 71 (23)
Total 212 94 306

x2= 10.8, df= 1, P<0.01. Data missing for 17 cases.

Figure 2. Flow diagram showing the initial place of treatment and
final outcome in cases of acute myocardial infarction.

hospital. The mortality rates for patients treated at home,
initially in a community hospital, or in a district general hospital
were 16%, 25% and 23%, respectively. The incidence of
myocardial infarction was 2.8 cases per 1000 population per
year.

Management in a community hospital
Of the 194 patients with acute myocardial infarction admitted
to a community hospital, 76 (39%) were recorded as having
intravenous cannulation, 81 (42%) had electrocardiograph
monitoring, 95% had an electrocardiograph recording and 80%o
had at least one measurement of cardiac enzymes; 16 patients
(8/o) received thrombolytic therapy.

Fifteen patients (mean age 64 years, range 43-78 years) were
subsequently transferred to the district hospital. In four cases
this was following resuscitation from cardiac arrest, and in three
it was because of left ventricular failure or shock; there was
one case each of heart block, aortic aneurysm, diabetes and chest
infection. For four patients multiple diagnoses were made.
On admission to the community hospital, doctors were asked

to decide whether a resuscitation attempt should be made in
the event of a cardiac arrest - for 149 cases (77%) the answer
was yes and for 42 (22%o) no (no response for three cases). There
were 19 reported cardiac arrests. Resuscitation was attempted
for 18 patients including one for whom the decision had been
taken not to resuscitate; no attempt was made for one patient
even though the decision had been taken to resuscitate if
necessary. Two patients survived and were discharged home
from the community hospital. Four patients were transferred
to the district hospital after resuscitation; two subsequently died
and two lived to leave hospital. Thus, there were four survivors
out of 18 resuscitation attempts (22%). Three of the patients
who died in a community hospital were admitted while
undergoing cardiopulmonary resuscitation for cardiac arrest.
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None of the patients admitted to a community hospital died
during the short journey to hospital, but two patients died in
the ambulance going to a district hospital.

Discussion

Early management of suspected myocardial infarction
The management of suspected acute myocardial infarction is
a matter of great urgency because of the high risk of cardiac
arrest, the importance of pain relief and the necessity for early
administration of thrombolytic therapy. Early management is
not just a question of providing a technical facility for
cardiopulmonary resuscitation and defibrillation, but one of
total patient care, and as such is properly a medical
responsibility. In rural areas of Scotland, where there is a strong
tradition of family doctoring, general practitioners are in a very
good position to provide effective community coronary care:
they are the first medical contact, they can respond quickly,
provide a proficient resuscitation service and relieve pain.4

After the initial treatment, remaining at home is not seriously
considered for most patients and in urban areas most patients
with myocardial infarction are admitted to a district hospital
offering full diagnostic facilities, skilled nursing, effective pain
relief, efficient resuscitation, and specialist treatment, advice
and after care.'3 In rural areas the general practitioner has to
choose between the local community hospital, which has fewer
facilities but may be reached rapidly, or the district hospital,
with a journey time of an hour or more.

Delays in admission
In this survey, the median time from the onset of symtoms until
the arrival of the doctor, about two hours, was very similar to
that previously reported in Grampian.'4 The median time
taken to enter a community hospital after being seen by a doctor
was 30 minutes, and most patients were admitted within an hour
of being seen. At two hours 25 minutes the median time of
admission to a community hospital is much shorter than that
for entry into a district hospital in an urban area, where median
times of three to five hours have been reported.8'9

Deaths during the ambulance journey are particularly
harrowing for the relatives: in this survey no patient died during
the short journey to a community hospital, though a number
of patients who died shortly after admission would probably
have died in the ambulance had they been referred to a district
hospital.

Management of myocardial infarction in community
hospitals
The most serious deficiency in the provision of care in a
community hospital is the absence of resident medical staff for
defibrillation. Should a patient have a cardiac arrest in the
absence of a doctor the nursing staff will start cardiopulmonary
resuscitation but are generally unwilling to use a defibrillator.

In other respects the facilities in community hospitals seem
adequate for the initial diagnosis and management of the patient
with infarction, except for the treatment of heart block or
complex arrhythmias. Thrombolytic therapy could be
administered with no greater difficulty or risk than in a district
hospital, and it seems likely that if the survey were repeated
now a much higher proportion of patients would receive
streptokinase. 15
The ease of visiting patients in a community hospital is much

appreciated by patients and their relatives, and few patients
expressed a preference for admission to a district hospital.
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Accuracy of clinical suspicion of infarction
One of the problems thrown up by the advent of thrombolytic
therapy is the accurate diagnosis of myocardial infarction at
an early stage. Hitherto, it has been sufficient for a general
practitioner to make an operational diagnosis of suspected
myocardial infarction, from which the decision to admit to
hospital follows. Recording and interpreting an
electrocardiogram takes valuable time and does not contribute
greatly to the decision, so this is usually omitted.'6 In this
survey myocardial infarction was confilrmed in 72% of the cases
in which it was suspected, which is the same figure as that
reported by Hill and colleagues in 2047 patients admitted to
hospital with a suspected heart attack." Most of the remaining
patients were thought to have ischaemic heart disease, but in
6% an alternative diagnosis was made.
The general practitioners' index of suspicion for myocardial

infarction was high, and the results show that the doctors were
remarkably good at identifying patients with a good,
intermediate or poor prognosis, based on an overall clinical
impression.

If thrombolytic therapy is given to all patients in whom
myocardial infarction is suspected on clinical grounds the risk
to benefit ratio may be unacceptably high. On the other hand,
if thrombolytic therapy is restricted to those in whom the
electrocardiogram is diagnostically abnormal some patients with
infarction but smaller electrocardiographic changes who might
benefit would be denied treatment. Moreover, a greater reliance
on the electrocardiogram for decision making would require
general practitioners to alter their usual practice. In addition,
a higher level of competence in interpretation of the cardiogram
would be needed,16 though general practitioners with
community hospital responsibilities may have more experience
than others of the electrocardiogram in myocardial infarction.
A compromise might be to administer treatment only to those
patients with definite electrocardiographic changes of infarction,
or those with good clinical evidence of infarction thought to
have an intermediate or poor prognosis.

Outcome of care in community and district hospitals
In this study the mortality rates for patients admitted to
community and district hospitals were 25%1o and 23%
respectively, while in previously reported studies the mortality
rates were 21-24% , and 16%, 7 respectively. It has been
shown that selection of patients by age, history of heart failure,
and coexisting illness largely explains the variations in mortality
rates for patients with myocardial infarction treated in different
types of hospital and ward.'8 In an Australian study no
difference in mortality was observed between teaching hospitals
and community hospitals staffed by general practitioners.'9

In only 18 out 194 cases (9%) managed in community
hospitals in this study were attempts made at resuscitation. This
contrasts with 18% in patients admitted to a district general
hospital."I However, this may reflect a more discriminating
application of cardiopulimonary resuscitation in community
hospitals, based on the general practitioners' knowledge of the
patients and their families, and their wishes regarding
resuscitation. The survival rate after resuscitation found in this
study was not appreciably different from that reported from
general medical wards of a district hospital (22% versus
20%o). "l

Conclusion
For patients with acute myocardial infarction in rural areas the
median time of admission to a community hospital is two hours
25 minutes after the onset of symptoms, at least an hour less
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than admission to a district hospital. The outcome for patients
with myocardial infarction treated in a commuqity hospital com-
pares satisfactorily with that for treatment in a district hospital.
The most serious deficiency of community 4ospitals is the un-
willingness of nursing staff to undertake defibrillation in the
absence of a doctor. Timely adminstration of thrombolytic
therapy in community hospitals is perfectly feasible. Younger
patients, initially admitted to a community hospital for throm-
bolytic therapy, could be referred'to a district hospital at a later
stage for exercise cardiography and coronary angiography.
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