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Is a family history of coronary heart disease an

independent coronary risk factor?
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suMMARY The importance of a positive family history as a primary risk factor for coronary heart
disease was examined in a case history study. Of 792 consecutive male patients aged under 60 years

who survived a first episode of unstable angina or myocardial infarction, 326 had a negative family
history, 298 had a positive history, and in 168 a family history could not be established with
certainty. There was no significant difference in the distribution of the three primary coronary risk
factors-cigarette smoking, hypertension, and hypercholesterolaemia-between those with and
those without a positive family history. The 133 subjects with a positive family history of premature
coronary heart disease (occurrence in near relatives under 60 years) were significantly younger than
those with a negative family history.

It is concluded that there is little evidence to confirm a positive family history as an important
independent risk factor for coronary heart disease, although there may be familial aggregation of
subjects with a high susceptibility to the effects of the three primary risk factors, cigarette smoking,
hypertension, and hyperlipidaemia.

Although a positive family history is widely accepted
as an independent risk factor for coronary heart dis-
ease, there is little published evidence to support this
view. It has been suggested that the aggregation of
coronary disease in families can be attributed to the
high prevalance of the condition in Western society
and to family aggregation of coronary heart disease
risk factors, including hyperlipidaemia, hypertension,
obesity, smoking, and diabetes.

There are three ways in which a positive family
history might be related to the development of coro-
nary heart disease: (a) as an index of the inheritance of
risk factors; (b) as a truly independent risk factor; and
(c) as a vulnerability factor potentiating the action of
risk factors.

Studies of familial aggregation of coronary heart
disease are usually either case-control studies of its
prevalence in the relatives of patients and of matched
controls' or prospective studies at population level.2
An alternative approach is to examine the risk factor
profiles of patients with established coronary heart
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disease. If we take the occurrence of the first acute
coronary event as marking a definable stage in the
progress of the disease we may make specific predic-
tions about the relation between family history and
other risk factors in patients at this stage of disease
progression.

If family history of coronary heart disease is simply
an index of the inheritance of one or more risk factors,
we would expect to find a different risk factor profile
in patients with a positive history. If, on the other
hand, a positive family history is an independent risk
factor for coronary heart disease we would expect to
find lower frequencies of other acknowledged risk fac-
tors among patients with a positive history than
among those with a negative history. The third possi-
bility is that family history acts as a potentiating factor
to one or more risk factors-for example, by the gene-
tic transmission of a tendency to narrow blood vessels.
In this case, we would expect to see the same combi-
nation of risk factors in patients with and without a
family history, but we would expect the former group
to be younger at the time of their first acute episode.
The aim of this study was to examine the risk factor

profiles of survivors of a first episode of unstable
angina or myocardial infarction to determine whetrier
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Family history of coronary disease

they provided support for any of the models outlined
above.

Patients and methods

Cases were drawn from the St Vincent's Hospital
Heart Study. This is a long term follow up study of
consecutive 28 day survivors of a first acute episode of
coronary heart disease. Cohort 1 was recruited be-
tween 1965 and 1975 and cohort 2 between 1978 and
1983. The patients included in the present analysis
were male and aged under 60 years and had survived a

first episode of unstable angina or myocardial infarc-
tion by 28 days. Patients with unstable angina were

included only if, in the presence of typical cardiac
pain at rest, they had serial ST-T changes in the elec-
trocardiogram with either no increase or a less than
twofold increase in cardiac enzyme activities (creatine
kinase, lactic dehydrogenase, and aspartate amino-
transferase). Myocardial infarction was diagnosed on

the basis of cardiac pain at rest with new Q waves in
the electrocardiogram or at least a twofold rise in car-

diac enzyme activities or both.
Family history of coronary heart disease was

defined as one or more of the patient's parents or
siblings having an acute episode of coronary heart dis-
ease or having angina of effort. Additional informa-
tion on family history was available for patients in
cohort 1 allowing a comparison to be made between
patients without a family history and those ofwhom at
least one parent or sibling under the age of 60 had had
an acute event or angina of effort. Two analyses were
therefore performed, one comparing patients without
a family history with those with a positive history, the
other comparing patients without a family history
with those with a family history of premature coro-
nary heart disease. In several instances the family his-
tory could not be rated confidently because of early
parental death, loss of centact with family members,
or similar reasons. Such patients were excluded from
the study. Table 1 shows distribution of family his-
tory of coronary heart disease for the two analyses.

Other risk factors were defined as follows: cigarette
smoking was rated as 0, for non-smokers; 1, for ex-
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smokers, and 2, for current smokers. An ex-smoker
was defined as not having smoked for three months or
more before the admitting episode. The relation of
weight to height was calculated using Quetelet's body
mass index, which is the ratio between the patient's
weight (in kg) and his height squared (in m2). Total
serum cholesterol concentration was assayed from a
blood sample usually taken within 12 hours of the
onset of an attack. Hypertension was diagnosed in
patients fulfilling at least one of the following criteria:
(a) a diastolic blood pressure >90 mm Hg during
hospital stay; (b) a diastolic blood pressure consis-
tently > 110mm Hg measured at the outpatient clinic;
(c) treatment for hypertension before the admitting
episode, or (d) the presence of at least two of the
following: a past history of hypertension, electrocar-
diographic evidence of left ventricular hypertrophy,
or hypertensive retinopathy.

All the factors were examined individually for dif-
ferences between family history groups and simul-
taneously by means of discriminant function analysis.
A discriminant function produces the optimal combi-
nation of a number of measures for the purpose of
discriminating between a number of subgroups.

Results

Risk factor data were available for 792 patients who
fulfilled the entry criteria. These comprised 553 con-
secutive admissions between 1965 and 1975 inclusive
(cohort 1) and 239 consecutive admissions between
1978 and 1982 inclusive (cohort 2). Table 1 shows the
distribution of family history of coronary heart disease
in the two cohorts. One hundred and sixty eight
patients were unable to provide enough information
for us to rate family history with certainty and were
excluded from the analysis. Of the remaining 624, 326
(52%) had a negative family history.

Table 2 shows the distribution of the individual risk
factors between the two family history groups. In the
first analysis, in which subjects with a positive history
were compared with those without, levels of indi-
vidual risk factors were similar in both groups, with
the exception of serum cholesterol concentration; the

Table 1 Distribution offamily history of coronary heart disease (CHD). Figures are numbers (%) ofsubjects

Coronary heart disease Cohort I Cohort 2 Total

Negative history 236 (42-7)t 90 (37-7) 326 (41-2)*
Doubtful history 135 (24 4) 33 (13-8) 168 (21-2)
History in parent or sibling:
Aged >'60 49 (8-9) NA
Aged <60 133 (24-0)t NA
Any age 182 (32-9) 116 (48-5) 298 (37-6)*

Total 553 (100) 239 (100) 792

NA, not applicable.
*Data compared in analysis 1.
tData compared in analysis 2.
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Table 2 Distribution of risk factors in relation to negative or positivefamily histoy

Analysis It Analysis 2t

Negative Positive Negative Positive

Number of cases 326 298 236 133
% of current smokers 71-8 65-1 75-4 70-7
% of patients with known hypertension 17-2 14-1 15-7 18-1
Mean cholesterol concentration (mg/100 ml) 244-6 253-4 252-1 260-5
Mean age (years) 50 9 50-2 51-2 49 5*
Mean body mass index 24-8 25-2 24-8 25-0

*Significant: t=2-29, df=252, p=0-023 (separate variance estimate); no other differences significant. x2 test (smoking, hypertension), and
grouped t test (cholesterol, age, body mass index) used.
fAll negative cases vs all positive cases.
Negative cases vs coronary heart disease in parent or sibling <60 years for cohort 1.

Conversion: traditional to SI units-cholesterol: 1 mg/100 ml-0-026 mmol/l.

subjects without a family history had a cholesterol
concentration 0X2 mmol/l (9 mg/100 ml) lower than
those with a positive history. This difference was of
borderline significance (t=1-76, p=0079, separate
variance estimate used). In the second analysis, in
which subjects with a family history of premature dis-
ease (in a near relative under 60 years) were compared
with those with no family history, the distribution of
risk factors was again similar in both groups, but the
mean age of those with a positive history was 17 years
lower than that of subjects with a negative history
(p=0.023). No difference in mean cholesterol con-
centration was found between the two groups.

Attempts to find a characteristic risk factor profile
that distinguished subjects with a positive family his-
tory from those without, using discriminant function
analysis, were unsuccessful. Using age, cholesterol
concentration, body mass index, smoking status, and
hypertension, stepwise functions were calculated.
The optimal combination of these factors explained
only 175% of variance between positive and negative
family history groups. When subjects with a negative
history were compared with those with a history of
premature coronary heart disease, the percentage of
variance explained rose to 2-16%, but the function
was only able to classify subjects into the appropriate
family history groups with 55% accuracy-that is, 5%
better than chance expectancy.

In addition, we examined the risk factors of the
subjects in whom a firm rating of family history could
not be made. They did not differ significantly from
other subjects in any of the factors studied.

Discussion

There is a well established aggregation of coronary
risk factors and of cases of coronary heart disease in
families.34 This may be attributed to the frequency of
the condition in Western society, to a shared family
environment, to a genetic susceptibility to the effects
of individual risk factors, to a greater predispostion to
individual risk factors, to a primary genetic predispo-

sition to atherosclerosis, or to a combination of two or
more of these factors. The concept of a genetic pre-
disposition has occupied the minds of previous
authors, but no agreement has been reached about the
importance of family history as a primary risk factor.

Epstein, in earlier reviews, states that there is little
support for the unqualified statement that "the family
history is important" in predicting the risk of coro-
nary heart disease in the individual.56 He does imply,
however, that the clustering of hyperlipidaemia and
hypertension in families is not sufficient to account for
the entire aggregation of cases of coronary heart dis-
ease within families. The clustering of known or
unknown risk factors, including cigarette smoking,
diabetes, and obesity, may possibly contribute further
to family aggregation.
McKusick, in an earlier review, states that among

the few twin studies of clinical coronary heart disease,
the majority are consistent with the hypothesis of an
important genetic factor.7 He quotes studies of mono-
zygotic twins living together and apart, which would
support the influence of both environmental and
genetic factors.
The Western Collaborative Study reported that a

positive family history was independently predictive
of coronary heart disease only in men aged less than
50 years.8 In the Paris Prospective Study of 7484 men
it was found that a paternal, but not a maternal, his-
tory was independently predictive of coronary heart
disease.9 In a study of 186 pairs of brothers in
Framingham coronary heart disease in an older
brother was predictive of both non-fatal and fatal
myocardial infarction in the younger sibling, after
controlling for cholesterol concentration, cigarette
smoking, and hypertension.'0
Ten Kate et al report a case control study of 145

male survivors of myocardial infarction matched with
145 apparently healthy male blood donors and com-
pared with an equal number of first degree relatives of
both groups. ' They conclude that family aggregation
of coronary heart disease is not entirely explained by
clustering of known risk factors. They state that such
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an aggregation could be caused by undefined genetic
factors, by environmental factors, or by a combina-
tion of both.

In a recent study involving a nine year follow up of
4014 healthy men and women, Barrett-Connor and
Khaw found that men under 60 years with a positive
family history had higher mean blood pressure and
plasma cholesterol concentrations than those with a
negative history, while older men with a positive his-
tory had a higher incidence of diabetes.2 Young
women with a positive family history were more likely
to smoke cigarettes and older women to have taken
exogenous oestrogens. They found that, in younger
men only, a positive family history was independently
predictive of death from cardiovascular and all causes
but not from coronary heart disease. On the other
hand, a prospective study of 4050 men in Finland
failed to show any association between family history
of premature coronary heart disease (under age 50)
and risk of either stroke or myocardial infarction"
when other risk factors were controlled for.
Our own results fail to elucidate the problem, but

they do not support the hypothesis of a genetic
influence as an independent risk factor. The non-
significant but higher cholesterol concentrations in our
patients with a positive family history do not
exclude the possibility of a subgroup of patients with a
genetic tendency to hyperlipidaemia, and the younger
age of patients with a positive family history of prema-
ture disease is consistent with an inherited susceptibil-
ity to the action of coronary risk factors. Our results,
however, like those of previous studies, serve mainly
to emphasise the uncertainties that still exist about the
importance of a family history and to point to the need
for further research into this area. It is possible that a
definitive answer may not be found to the question
because of the difficulties inherent in studies of this
type, in which a primary risk factor must be distin-
guished from a genetic tendency to acknowledged risk
factors, an increased susceptibility in some families to
the effect of such risk factors, and the shared
environmental influences that exist within families.
The situation may be compounded further by the
probability that two or more of these factors may be
operative and by the fact that the family history status
may change with the development of new cases of
coronary heart disease in family members.

Perhaps the only, and certainly the most important,
conclusion that can be drawn from our study of a large
group of patients and from previous studies is that a
positive family history is not an independent primary
risk factor of the same magnitude as hyperlipidaemia,
hypertension, or smoking. This is supported by the
results of migration studies and by our own study of
risk factors in 757 male patients under 60 years with a
first myocardial infarction. 12 Only 14 of these patients
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were free of the three primary risk factors (never
smoked cigarettes, had normal blood pressure, and
had a serum cholesterol concentration <6-2 mmol/l
(240 mg/100 ml). Of these 14, seven had a negative
family history, three had a positive history, and in the
remaining four the patient could not give sufficient
information to make a rating with certainty.

Patients with a family history of coronary heart
disease-if they are free of the acknowledged risk fac-
tors of cigarette smoking, hypertension, and
hyperlipidaemia-can, we believe, in the context of
current knowledge, be reassured about their risk of
developing clinical coronary heart disease.
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