
BRITISH MEDICAL JOURNAL 2 APRIL 1977 867

PAPERS AND ORIGINALS

Dietary recommendations for the community towards the
postponement of coronary heart disease

A G SHAPER, JEAN W MARR

British Medical3Journal, 1977, 1, 867-871 Coronary heart disease

Summary

The public has recently been confronted with many,

often conflicting, recommendations about diet and
reducing the risk of coronary heart disease (CHD).
Dietary recommendations to the community designed

to lower the risk of CHD should be specific, clear, and
brief. People should be advised to reduce their intake
of foods that are high in saturated fats and replace these
partially with foods that are relatively high in poly-
unsaturated fats. This will lower both total fat and
dietary cholesterol intakes and will also change the ratio
of polyunsaturated to saturated fats.

Introduction

In the past 10 years several official bodies have made recom-

mendations on dietary and other measures designed to reduce
the risk of coronary heart disease (CHD).'- We have reviewed
the major dietary recommendations made by these official
bodies and some of the evidence on which they are based, and
we report here our findings. Our concentration on the dietary
aspects of CHD should not be interpreted as a denial of the
importance of other factors such as smoking, raised blood
pressure, and physical activity.

CHD, plasma cholesterol, and dietary factors

Fig 1 is an attempt to convey the present state of our knowledge
about the interrelations between CHD, plasma cholesterol concentra-
tion, and dietary factors, for most recommendations are based on these
interrelations.

Between groups

Plasma
cholesterol

groups

Dietary
factors

FIG 1-Schematic relations between coronary heart disease, plasma
cholesterol, and dietary factors.

Studies between groups, of which the Seven Countries Study1' is the
best known example, have found a well-established, consistent, and
strong association between CHD and both plasma cholesterol and
certain dietary factors, particularly the proportion of energy derived
from saturated fats. There is also a close and consistent relation
between plasma cholesterol and the saturated fat contribution to the
diet.

Studies within groups, such as the Framingham Study,"2 have found
a well-established and strong relation between the risk ofCHD and the
plasma cholesterol concentration in individuals. This relation seems

to be strongest for first major coronary events in middle-aged men.

In these community studies it has not proved possible to relate the
plasma cholesterol concentration in an individual to any particular
nutrient or food in the current diet."3 14 Despite this "missing link,"
for which several possible explanations have been proposed,5 16
intervention studies in individuals and groups have shown clearly our

ability to raise or lower the plasma cholesterol concentration in a

predictable way by specific changes in dietary composition.'7 Finally,
it has not been possible to relate the risk of CHD in an individual
to any particular nutrient or food in that individual's diet measured
before the onset of an episode.'4 18

Change in diet

It is not only these interrelations between CHD, plasma cholesterol,
and diet which are important in considering dietary recommendations
towards preventing CHD. There are also the changes in the pattern
of diet that have taken place in our society in association with the
increased incidence of CHD. The changes have been not only in the
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composition of the diet but also in the proportion of the population
who have achieved ready access to the type of diet incriminated in
causing CHD.
The dietary patterns ofalmost all industrialised societies have moved'

in a similar direction over the past decades, although they have done
so in differing degree and the societies have by and large maintained
their own characteristic patterns of eating. The percentage of total
energy derived from fat has risen progressively at the expense of foods
derived from cereals (fig 2).19 In the United Kingdom there has been a
progressive increase over the past 20 years in the proportion of energy
derived from fat and a decrease in energy derived from carbohydrate.20
Over this time (1955-74) there have clearly been great changes in the
types of food making up our national diet (fig 3).
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lipidaemiia, will require more specific dietary advice and in some cases
lipid-lowering drugs.
The most striking feature of the major official reports from many

parts of the world'-10 is their general agreement on the dietary recom-
mendations for preventing CHD. A review of these reports provides
the five major headings under which recommendations have' been
made: (a) total energy intake, (b) total fat, (c) dietary cholesterol, (d)
saturated fat, (e) polyunsaturated fat and the ratio of polyunsaturated
to saturated fats.

In commenting on these recommendations we do not intend to
undermine confidence in their general validity or indulge in excessive
scientific scepticism. Present dietary recommendations to the public
are too diffuse to be readily accepted or implemented. If possible,
priority should be given to those recommendations that are specific
to CHD, can be implemented, and are likely to provide maximum
help to individuals and communities who are trying to lower the risk
of CHD.

TOTAL ENERGY INTAKE

Almost every set of recommendations is headed by a section relating
to total energy intake, body weight, and obesity. Most are concerned
with maintaining a desirable body weight and avoiding obesity by
an appropriate combination of physical activity and energy intake.
Some are specifically aimed at those who are already obese. Several
reports consider that national dietary habits should be changed
towards a reduction in total energy intake,3 6 8 and underlying all these
recommendations is a general agreement "that this measure is a
reasonable and safe aspect of any prophylactic regimen."2 The
widespread belief among the general and medical public that obesity
(and thus overeating or a high energy intake) is an extremely important
risk factor for CHD is obviously being supported by the experts in
their recommendations.
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FIG 2-International trends in total fat consumption. Values
are percentage of energy derived from fat in 1947-64 in
various countries (FAO data).
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FIG 3-National diet 1955 and 1974. Values are intakes of foodstuffs per
person per week (National Food Survey data44 60).

Conversion: traditional to SI units-I oz 284 g. 1 pint 057 1. Values
were expressed in imperial units as these were in general use when both
surveys were performed.

Dietary recommendations 1968-76

The countries that have made major recommendations are all
technologically advanced and have high incidences of CHD. The risk
is widespread throughout the community and the recommendations
generally refer to the whole community, although some are specifically
directed at high-risk groups. At one end of the distribution of risk
are those for whom the recommendations will be superfluous, and at
the other end those for whom the recommendations will be inadequate.
This latter group, which includes patients with familial hyper-

Obesity and coronary heart disease

A recent review of both American and British life assurance ex-
perience concludes that at all ages obesity is associated with increased
rates of mortality and that the level of mortality varies more or less in
proportion to the degree of obesity.21 Among the obese without hyper-
tension or a family history of CHD there is a 50% increase in death
rates from cardiovascular disease and renal disease and a 40% excess
mortality from CHD. The excess mortality associated with being
overweight is apparently highest in the younger age groups and lower
in the older age groups.22 24A strong statement on obesity and cardio-
vascular disease comes from the Framingham group: "We might
expect a 20% reduction in weight in the obese to result in a 40%
reduction in the chances of CHD."11
On the other hand, an increasing body of opinion considers that

"obesity has been wrongly indicted as a major public health problem,"
that "only extreme degrees of obesity carry health hazards,"26 and
that "moderate over-weight is not a strong contributor to CHD risk in
any population."16 Considerable doubt has been thrown on the use
of insured populations as a reference group26 27 and it has been main-
tained that the original epidemiological data on which all the recom-
mendations are based show that the risk of CHD associated with
obesity is modest compared with that of other factors such as raised
plasma cholesterol concentrations, raised blood pressure, and cigarette
smoking.

Multivariate analysis of data from the Seven Countries Study, using
any one of several indices of fatness, has shown that body fat has no
predictive value for CHD. When body fatness was added to the four-
variable system of age, blood pressure, plasma cholesterol, and cigarette
smoking it did not improve the accuracy of prediction of CHD, or of
deaths from all causes. Body fatness seemed to contribute nothing to-
wards discriminating between men with different death rates.27 28
Other studies (in the United States) have also shown that adiposity
contributes little towards predicting CHD.29 30 Mann26 considers
that the "contribution of obesity to CHD is either' small or non-
existent" and that "it cannot be expected that treating obesity is either
a logical or a promising approach to the management of CHD."
All this must be extremely confusing to the public, both lay and
medical.
The available evidence indicates that obesity makes most of its

contribution to CHD through its association with raised blood
pressure, increased plasma triglyceride levels, reduced glucose toler-
ance, and possibly through physical inactivity. There is little con-
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sistency in the relation between obesity and plasma cholesterol
levels,:1 32 and the relation with cigarette smoking is an inverse one:

at all ages and both sexes smokers weigh less than non-smokers.3
This last aspect of obesity raises an issue of practical importance, as

many who wish to stop smoking are strongly discouraged by the fear
of gaining weight and doctors may be reluctant to advise an overweight
patient to stop smoking. There seems little doubt that the well-
established contribution of cigarette smoking to CHD in western
communities far outweighs the disputed contribution made by obesity.
No one will question that gross obesity is unhealthy, and few will

argue about the association between weight and many established and
some possible risk factors for CHD. In addition, some regard obesity
as a CHD risk factor of particular importance in young men. Never-
theless, the degree of priority given to treating and preventing of
obesity in the recommendations made to prevent CHD seems to be at
variance with the available evidence.

Sugar and alcohol

Several reports recommend that people's intake of sugar or alcohol,
or both, should be reduced. This advice usually stems from concern

about the contribution of sugar and alcohol to excessive energy intake,
and thus to maintaining a desirable weight, and also about the effect
of obesity and alcohol on plasma triglyceride levels. The reasons for
restricting sugar and alcohol therefore relate only indirectly to CHD
and the emphasis is mainly on obesity. Many people find psychological
reassurance in taking a sugar substitute with their tea or coffee and
thereby feel absolved from making more important modifications to
their pattern of diet. The advice is well meant and is no doubt prudent
but in the context of a CHD prevention campaign it diminishes the
impact of more important recommendations. We are, of course, not
encouraging heavy drinking, nor are we decrying a reduction in sugar
intake.

TOTAL FAT INTAKE

The recommendation that the total amount of fat in the diet should
be reduced from the present level of about 40 % of total calories in most
western countries to 25-35 % of total calories is present in virtually
every report, followed by the caveat that any reduction in fat intake
should apply particularly to saturated fat.

Several publications have used data on many countries compiled
by the Food and Agriculture Organisation and the World Health
Organisation to examine the statistical relations between dietary factors
and mortality from arteriosclerotic and degenerative heart disease
(AHD).34 ; In all these studies the consumption of total fat is
strongly and positively correlated with AHD death rates. These
studies have also shown, however, significant correlations between
AHD mortality and other dietary factors (total calories, total protein,
animal protein, sugar, monounsaturated fats, saturated fats, and
dietary cholesterol), and the levels of intake of most of these nutrients
are highly intercorrelated (ref 35, table 12). It is clearly unreasonable
to assign aetiological importance to all factors that achieve statistically
significant levels of correlation with AHD mortality.

Masironi34 has shown that when saturated fat intake is high total
fat intake is also high and vice versa (fig 4). In 1960-2 virtually all
the countries with low CHD mortality had total fat intakes below
30% of total energy intake and saturated fat intakes below 10% of total
energy intake. Clearly the reconmendation to lower the intake of total
fat makes sense because in all the countries where the risk of CHD is
high the major contribution to total fat intake comes from saturated
fat. The burden of this comment is that there is a very close correlation
between the total fat intake and the saturated fat intake. Any reduction
in saturated fat intake will reduce total fat intake.

DIETARY CHOLESTEROL

Most official reports recommend a reduction in the intake of dietary

cholesterol from the levels of 1 29-1-55 mmol/day (500-600 mg/day)
pertaining in most countries high in the CHD league table to a level
at or below 0-78 mmol/day (300 mg/day). The emphasis differs from
one report to another: in some cholesterol features second only to total
energy reduction and maintaining an optimum weight; in others it is
discussed only in relation to individuals with excessively raised plasma
cholesterol concentrations.
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FIG 4-Relation between total fat and saturated fat in national diets.
1 =Jordan. 2 =El Salvador. 3 =Taiwan. 4 =Philippines.

5 =Guatemala. 6 =Mexico. 7 =Greece. 8 =Japan. 9 =Panama.
10= Spain. 11 =France. 12 =Colombia. 13 =Costa Rica. 14=
Romania. 15=Portugal. 16=Yugoslavia. 17=Poland. 18=Chile.
19 =Mauritius. 20 =Venezuela. 21 =Italy. 22 =Switzerland.
23 =Belgium. 24 =Hungary. 25 =Austria. 26 =Uruguay. 27=
Sweden. 28=Netherlands. 29=Federal Republic of Germany.
30=Norway. 31=Denmark. 32=Israel. 33=United Kingdom.
34=Canada. 35 =New Zealand. 36= USA. 37 =Australia.
38= Finland.

Using FAO and WHO data, several groups have shown significant
correlations nationally between dietary cholesterol and AHD mor-

tality.35 36 As previously indicated, these studies also show significant
correlations between AHD mortality and other nutrients and foods
(total calories, total protein, animal protein, sucrose, total fat, saturated
fat, monosaturated fat, meat, eggs). In addition, there is a striking
degree of intercorrelation between these nutrients-for example,
dietary cholesterol correlates strongly with total calories, total protein,
and saturated fat (ref 35, table 12). Again, these close interrelations
diminish the usefulness of this information in assigning aetiological
significance to specific nutrients or foods. The Seven Countries Study
did not obtain sufficient data on dietary cholesterol to enable this
factor to be related to the incidence of CHD.51
Very high levels of dietary cholesterol may change plasma choles-

terol levels in a striking manner.37-39 Lower levels of dietary choles-
terol may not have such pronounced or persistent effects. In two recent
studies the addition of one egg a day to the usual diets of young and
middle-aged American men did not produce a sustained increase in
plasma cholesterol levels.40 41 These findings suggest that we cannot
make a definitive statement on the relations between dietary choles-
terol, plasma cholesterol, and CHD.42 4 This is not to deny that dietary
cholesterol may have an effect on plasma cholesterol concentration,
or that exogenous cholesterol has played a critical part in diet-
induced experimental atherosclerosis. But it is to admit our many
uncertainties about the behaviour and effects of dietary cholesterol
in relation to other constituents of the diet, the form in which the
cholesterol is ingested, and the effects of all these factors on endogen-
ous cholesterol synthesis.
Many reports emphasise avoiding or restricting liver, kidneys, and

shellfish, as these foods are high in cholesterol. In the United King-
dom44 and Australia,8 however, these foods provide a relatively small
proportion of total cholesterol intake (see table). Meat (excluding
liver and kidney), dairy products, and eggs are by far the major
contributors. In the United Kingdom, the average intake of eggs is
4-1/week44 and fig 5 shows the distribution of egg intake in a group of
middle-aged London-based civil servants.45 The average intake was

4-75/week and only 17% took more than one egg a day.

Sources of dietary cholesterol (%). UK data were calculated from National
Food Survey Data44

Milk

Eggs and Butter Cheese

Cream mg/day

UK 42 9 12 3 22 5 3 3 500

Australia 27 11 11 38 7 6 572

*No data.

n A
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FIG 5-Egg consumption in 151 middle-aged London civil
servants in 1970-5.

Although eggs are a major source of dietary cholesterol in the UK,
the average egg intake is moderate. Foods high in saturated fat (meat,
dairy products) are generally high in dietary cholesterol, and a major
reduction in the intake of saturated fats (see below) will significantly
lower the total intake of dietary cholesterol. As we have little firm
knowledge on critical levels of dietary cholesterol intake in relation
to the intake of other fats, there seems no compelling reason to further
reduce the average intake of dietary cholesterol in the community.
We are concerned here with a community approach and for individual
patients dietary advice should be specific to the individual, taking
into account the clinical and biochemical findings and the current
diet. Thus, in some patients, a reduction in dietary cholesterol intake
may be indicated.
Not surprisingly in the public mind and in the minds of many

medical practitioners there remains a deep confusion about dietary
cholesterol and plasma cholesterol. This confusion is aggravated by the
production of diet sheets and cookery books designed to provide
low-cholesterol rather than cholesterol-lowering diets. The emphasis
on the role of dietary cholesterol tends to diminish the impact of more
important recommendations about the types of fat in the diet.

SATURATED FATS

International prospective studies have confirmed the relation
between the proportion of saturated fats in the diet and the incidence
of CHD,"1 and all the reports agree that the proportion of saturated
fats in the diet of coronary-prone communities should be reduced.'-1"
Many workers now accept that a diet habitually high in saturated fatty
acids is probably a necessary factor for a substantial incidence ofCHD
in a community.

POLYUNSATURATED FATS

Attitudes towards polyunsaturated fats are of considerable interest
The early report from Scandinavia' suggested that the use of saturated
fats should be reduced and the consumption of polyunsaturated fats
increased. The United States Inter-Society Commission2 recom-
mended that polyunsaturated fats should be used in moderation to
replace a portion of saturated fats and that the three types of fatty
acids (saturated, monounsaturated, polyunsaturated) should contribute
about equally to the total fat intake.

Subsequent reports from other bodies and other countries generally
recommended the partial substitution of saturated fats by poly-
unsaturated fats, although with varying degrees of enthusiasm. The
Department of Health and Social Security working party,7 while
recommending (by a majority decision) that the amount of saturated
fat be reduced, unanimously agreed that they could "not recommend
an increase in the intake of polyunsaturated fatty acids in the diet
as a measure intended to reduce the risk of the development of
ischaemic heart disease." The recent report from the Royal College
of Physicians of London and the British Cardiac Society (1976),9 in
agreement with almost all other reports, recommends a reduction in
the amount of saturated fats and partial substitution by polyunsatura-
ted fats. Their argument is that a reduction in saturated fats sufficient
to produce a significant fall in plasma cholesterol level is unlikely
to be acceptable unless there is a measure of substitution by poly-
unsaturated fats. We have become accustomed to a diet rich in fat,
and foods high in saturated fats-for example, butter and other dairy
products, cooking fats, meat, cakes, and pastries-contribute con-
siderably to the average diet. It is also accepted that this would con-
tribute to the lowering of plasma cholesterol concentrations.

BRITISH MEDICAL JOURNAL 2 APRIL 1977

Should we be encouraging the consumption of polyunsaturated
fats for their own sake and not just as an acceptable substitute for the
consumption of saturated fatty acids ? Few populations habitually eat
large amounts of polyunsaturated fatty acids, and in the Seven Coun-
tries Study intake of polyunsaturated fats ranged from 3 to 7 % of total
energy intake." It is clearly unnecessary to have diets high in poly-
unsaturated fats to achieve very low rates of CHD. The Eskimos were
at one time thought to be the only people habitually consuming a diet
rich in polyunsaturated fats,46 l but we now know that Greenland
Eskimos, who have much lower plasma cholesterol and 5-lipoprotein
levels than Danes, receive a slightly lower percentage of total energy
from fat than the Danes, and only 40% of total energy is provided by
polyunsaturated fatty acids.48 49
There is considerable experimental evidence on the functions of

linoleic acid, with particular reference to its antithrombotic tendencies
and to prostaglandin production. Because of these properties, as well
as its effectiveness in lowering plasma cholesterol concentrations, some
workers recommend replacement of dietary saturated fatty acids
as much as possible by linoleic acid, as a positive move rather than
merely as a substitution.50 51 There is also concern regarding the role
of polyunsaturated fatty acids other than linoleic acid.52
The evidence for greatly increasing the intake of polyunsaturated

fats is not convincing, but there seem to be adequate reasons for
partially replacing saturated fats with unsaturated ones, when this is
indicated.

Polyunsaturated fats, cancer, and gall stones

The possibility that the increased level of polyunsaturated fats in
the diet might cause an increased incidence of cancer was raised by
the Los Angeles Veterans Administration Study.53 Comparison of the
incidence of cancer in four other clinical trials of cholesterol-lowering
diets high in polyunsaturated fats did not support the Los Angeles
suggestion. The combined results of the five studies were consistent
with the hypothesis that diets containing polyunsaturated fats do not
influence the risk of cancer.54 5'' Dayton's more recent comments
should be read by those concerned with this problem.56
The Los Angeles study also indicated an increased incidence of

gall stones in patients on polyunsaturated-fat diets,57 but the Finnish
Mental Hospital Study did not show any such effect.58 Linoleic acid
increases the removal of cholesterol as bile acids,59 and this might
provide a mechanism for a possible increased prevalence of chole-
lithiasis.

Polyunsaturated:saturated ratios

Few reports make specific recommendations on an optimum ratio
of polyunsaturated to saturated fatty acids in relation to the risk of
CHD, but most of them discuss a ratio of about 1 0. An examination of
the ratio of polyunsaturated to saturated fats in the Seven Countries
Study" showed a consistent trend relating this ratio to the incidence
of CHD (fig 6). This suggests that while the lowest rates of CHD are
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FIG 6-Ratio of polyunsaturated to saturated fats and incidence of
CHD (per 100 000 population per year) in men aged 40-59 years
in the Seven Countries Study. (Greece=Corfu and CreteT, but
as data for polyunsaturated fatty acids for Crete were not reliable,
data for Corfu by itself are also presented.)

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.6065.867 on 2 A
pril 1977. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 2 APRIL 1977 871

found where the ratio is about 1 0, rates that would be highly accept-
able to Finland or the United States are present where the ratio is
above 0 4-0 5. Crude information from 20 countries, using FAO and
WHO data:" (fig 7), also suggests that a ratio of polyunsaturated to
saturated fats of considerably less than 10 may be a reasonable
objective. Clearly these data must be interpreted with caution, but
the required change in this ratio may be less extreme than has been
the aim in many experimental studies.

If the ratio of polyunsaturated to saturated fats is to be changed it
can most easily be altered, within the pattern of our Western diets, by
moderate simultaneous changes in the intake of saturated and poly-
unsaturated fats. It is, however, the reduction in saturated fat intake
which more strongly influences the change in the ratio. Considerable
increases in polyunsaturated fats alone would result in an unacceptable
increase in total energy intake. Reduction in saturated fats alone
sufficient to produce a ratio similar to those in countries with low rates
of CHD would involve restrictions that would be unacceptable to many
Western communities.
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FIG 7-Ratio of polyunsaturated to saturated fats and mortality
from CHD (per 100 000 population per year) in men aged 45-54
years in 20 countries.

Conclusion

We have been concerned in this review with health education
at community and national levels, because we assumed that
where the incidence of CHD is high dietary recommendations
should be made to the whole community.9 For individual
patients, dietary advice will have to be specific to the individual,
taking into account the clinical and biochemical findings and
the current diet.

Dietary recommendations to the public aimed at reducing the
risk of CHD should be specific, clear, and brief. They should
not be confounded by other dietary recommendations which
may be of general health value but are not specifically aimed at
reducing the incidence of CHD.
We conclude that a reduction in saturated fat intake and

partial substitution by polyunsaturated fats-with the resulting
change in the ratio of polyunsaturated to saturated fats-should
be the basic dietary recommendation to the community.

Requests for reprints should be addressed to Professor A G Shaper.
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