
Chapter 16. Atherosclerosis and body build
N. H. STERNBY

In a large autopsy series the relation between various measures ofbody build and aortic
and coronary atherosclerosis, coronary stenosis, and myocardial lesions was studied. Stature
was not associated with any of these variables. Various measures of obesity all showed an
association between obesity and the above-mentioned variables. Obese people were found to
have more coronary atherosclerosis, coronary stenosis, and myocardial lesions than thin
people, a difference that persisted, in a reducedform, when hypertensives and diabetics were
excluded. When compared with the standardized average atherosclerosis group to exclude
the effect of " wasting diseases ", and when hypertensives and diabetics were excluded,
neither the extent of atherosclerotic lesions nor the prevalence of coronary stenosis were
increased in obese subjects. Obese men but not obese women, however, had more myo-
cardial lesions, especially fresh myocardial infarction.

The results of studies on the relation between
body build and atherosclerosis are conflicting. Some
have shown increased atherosclerosis in overweight
and less atherosclerosis in underweight subjects
(7, 11), others less atherosclerosis in underweight but
no increase in overweight subjects (1, 5), and yet
others no relationship whatever (4, 6, 10, 12). It has
also been shown that a possible influence is more
evident for coronary than for aortic atherosclerosis
and more evident in men than in women (2,14). On
the other hand, according to clinical experience,
overweight is positively correlated with athero-
sclerotic heart disease (3), and related to an increased
mortality in general and particularly from cardio-
vascular diseases (9). This suggestion, however, is
not in accordance with the data of Sternby et al.
(13), who did not find that the thickness of the
subcutaneous fat of the abdominal wall was related
to coronary stenosis or myocardial infarction. Be-
cause of these conflicting results it was thought
worth while to study the problem again in a large
autopsy series.

MATERIAL AND METHODS

In the autopsy records, obesity was sometimes
recorded as a naked-eye diagnosis. In addition, body
weight, body length, and the thickness of the sub-
cutaneous fat in the abdominal wall were measured.
From the body length the ideal weight was calcu-
lated according to the so-called Broca index (ideal

weight in kg = length in cm-100). Those above this
weight were classified as obese and those below as
thin. Atherosclerosis and myocardial lesions were
recorded as described in Chapter 1. Comparisons
were made both between the higher and lower
terciles of the five different measures and also with
one or all of the three atherosclerosis reference
groups. Although comparisons were made for all
measures, the thickness of the subcutaneous fat was
used most frequently in the analysis since this mea-
surement was most frequently recorded.

RESULTS
Prevalence

Subjects belonging to the lowest and highest ter-
ciles for thickness of subcutaneous fat were com-
pared for prevalence of atherosclerotic lesions. No
certain differences were found in aortic lesions,
although complicated lesions tended to be somewhat
more prevalent in the highest tercile. This was most
obvious in the case of coronary complicated lesions,
especially in men, while the other types of lesion did
not differ greatly. Coronary stenosis, however, was
more prevalent in the highest tercile in both men and
women, and this difference was marked up to age 80.

Since increased body weight and thus increased
thickness of the subcutaneous fat is often associated
with hypertension and diabetes mellitus there was a
possibility that the above-mentioned tendency was
due to this association and not to the increased
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thickness of the subcutaneous fat per se. To study
this possibility subjects with hypertension and dia-
betes were excluded from both groups and the same
analysis performed. The differences for aortic com-
plicated lesions disappeared completely in men but
not completely in women. The differences remained
for the coronary arteries, i.e., those in the higher
tercile, and especially the men, had more compli-
cated lesions and more stenosis than those in the
lower tercile.

Similar analyses were made using other assess-
ments-naked-eye diagnosis of obesity, body weight,
body length, or Broca's index. Obese people, as
measured by the naked-eye or by Broca's index,
were compared with the low atherosclerosis group.
The latter group had milder aortic and coronary
lesions significantly more often and obese people had
severe lesions, especially complicated ones, more
often. For calcified aortic lesions, no difference was
observed in men, but obese women had a higher
prevalence than those in the low atherosclerosis
group. Calcified coronary lesions were more preva-
lent in both obese men and obese women and similar
differences, but more marked, were observed for the
prevalence of coronary stenosis. All these differences
remained even after the exclusion of hypertensive
and diabetic subjects. When body weight was used as
the measure, similar results were obtained. When
stature was used, no certain trend appeared for the
prevalence of either aortic or coronary athero-
sclerosis, nor did the prevalence of coronary stenosis
differ.

Extent

The extent of atherosclerosis was studied in the
pooled age group 40-79; those belonging to the
highest and the lowest terciles were compared for
thickness of subcutaneous fat with the three athero-
sclerosis reference groups. In the case of raised aortic
lesions, men in the higher tercile occupied a position
intermediate between the standardized average and
high atherosclerosis groups, while the values for the
lower tercile were the same as those for the standard-
ized average group. In women the findings were
similar for the highest tercile but the low tercile
occupied a position intermediate between the
standardized average and low atherosclerosis
groups. When subjects with hypertension and dia-
betes were excluded from the groups, the higher and
lower terciles did not differ as regards the extent
of raised aortic lesions and were both intermediate

between the low and standardized average athero-
sclerosis groups. In the case ofcoronary atherosclero-
sis, men and women in the higher tercile had signifi-
cantly more extensive raised lesions than the stan-
dardized average group, while those in the lower
tercile had significantly less extensive lesions. When
hypertensives and diabetics were excluded, the high
tercile in men was similar to the standardized
average atherosclerosis group, while such women,
and both men and women in the lower terciles,
were significantly lower than this reference group.
The extent of calcified aortic lesions in men varied

in the opposite direction, i.e., men in the lowest
tercile had more and men in the highest tercile had
less than both the standardized average and the high
atherosclerosis groups. This difference also persisted
when hypertensives and diabetics were excluded. In
women there was a tendency to a similar difference
when hypertensives and diabetics were excluded
but not otherwise. In the case of calcified coronary
lesions both men and women in the higher tercile
had more extensive lesions than those of the lower
tercile, but this difference disappeared when hyper-
tensives and diabetics were excluded.
Both men and women in the higher tercile of these

groups had significantly more coronary stenosis than
those in the lower tercile, and this difference per-
sisted when hypertensives and diabetics were ex-
cluded. These findings were thus similar to those
mentioned above for the prevalence of complicated
coronary lesions. The differences for coronary sten-
osis were more striking than the differences for the
extent of atherosclerosis. Even more striking differ-
ences were, however, observed regarding the fre-
quency of fresh and old myocardial infarction, which
was much more prevalent in those belonging to the
higher than in those belonging to the lower tercile,
irrespective of the presence of hypertension or dia-
betes. As expected, the heart weight also differed
between these groups of different subcutaneous fat
thickness.

In summary, there was a tendency for those with
much subcutaneous fat to have more atherosclerosis
than those with little subcutaneous fat, and this
difference was more evident for coronary than for
aortic lesions. In the former group the prevalence of
coronary stenosis and myocardial lesions was much
higher than in the latter, a difference found even
after the exclusion of hypertensives and diabetics.
The same trends were observed when body weight or
Broca's index were used as measures. On the other
hand, the extent of atherosclerosis and the preva-
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lence of coronary stenosis and myocardial lesions
did not vary with stature.

DISCUSSION

The study showed that subjects with much
subcutaneous fat had more atherosclerosis, espe-
cially of the coronary arteries, and a higher preva-
lence of coronary stenosis and myocardial lesions
than with those with little fat. This finding was evident
whatever measure of obesity was used. The differ-
ences were, however, reduced-and for aortic
atherosclerosis they even disappeared-when hyper-
tensives and diabetics were excluded. They remained
statistically significant for coronary and heart
lesions. This finding does not, however, necessarily
mean that overweight persons are more liable to
develop such lesions. The lower third of subjects
ranked for thickness of subcutaneous fat, body
weight, or Broca's index consisted mainly of people
who had died from wasting diseases, which are
associated with little atherosclerosis. A comparison
should thus be made not between these two extreme
groups but between obese people and a standardized
average group. When the obese subjects were com-
pared with the standardized average atherosclerosis
group the increase in the extent of aortic athero-
sclerosis was rather slight, especially in women, but
coronary atherosclerosis was more extensive in
obese subjects, especially in men. An increase in the
prevalence of coronary stenosis and myocardial
lesions was even more evident in obese men but was
non-existent in obese women. When hypertensives
and diabetics were excluded these differences dis-
appeared for extent of atherosclerosis and pre-
valence of coronary stenosis. On the other hand, it
should be pointed out that lean subjects, i.e., those
with little subcutaneous fat in relation to the
standardized average atherosclerosis group, had

significantly less atherosclerosis, coronary stenosis,
and myocardial lesions than obese subjects. This
indicates that there is no real increase in athero-
sclerosis in obese subjects but a reduction in lean
ones. The difference in the frequency of myocardial
lesions, especially of large scars, was reduced, but
in men was still significant, when hypertensives and
diabetics were excluded. Fresh myocardial infarction
in men therefore appeared to be the main lesion
significantly and positively related to obesity.

Previous investigations into the possible relation
between atherosclerosis and body build have been
extensively reviewed by Montenegro & Solberg, (10)
and by Stemby (12) in relation to their own studies.
These authors found no evidence of a positive
correlation between obesity or any other measure of
body build and atherosclerosis, a conclusion in
accordance with the results of this study, but they
did stress the importance of taking into account the
possible presence of wasting diseases when this
problem is studied. The different proportions of such
cases in previous studies might explain the conflict-
ing results.
The association between overweight and myocar-

dial lesions was not studied by Sternby (12) and the
report on the International Atherosclerosis Project
study (10) merely stated that such an association was
not excluded. Keys et al. (8), in a clinical-epidemio-
logical study of different populations, showed that
neither body weight nor the thickness of the subcuta-
neous fat was significantly correlated with an in-
creased risk of coronary heart disease when age,
blood pressure, serum cholesterol, and smoking
habits were allowed for. In this study, however,
overweight men showed an increased prevalence of
myocardial lesions, and especially of fresh myocar-
dial infarction, even when they were non-hyperten-
sive and non-diabetic. It was not possible to deduce
from this material whether this finding resulted from
factors other than the obesity per se.

UME

CHAPITRE 16. ATHE'ROSCL1ROSE ET CONSTITUTION PHYSIQUE

Dans une vaste serie d'autopsies, on a etudie l'existence
de relations entre diverses mesures anthropometriques et
la presence d'atherosclerose aortique et coronaire, de
stenoses coronaires et de lesions myocardiques. La
taille n'est liee a aucun de ces etats. Diverses mesures

concernant l'obesite montrent toutes un rapport entre
celle-ci et les facteurs qui viennent d'etre mentionnes.
Les obeses sont davantage sujets a 1'atherosclerose coro-
naire, 'a la stenose coronaire et aux lesions myocardiques
que les maigres, difference qui persiste, a un moindre
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degre, lorsqu'on elimine les hypertendus et les diabetiques.
Quand on procede a la comparaison avec le groupe
normalise d'atherosclerose moyenne afin d'e1iminer
l'effet des maladies consomptives, sans tenir compte des
hypertendus et des diabetiques, ni l'extension des lesions

atherosclereuses ni la prevalence de la stenose coronaire
ne sont augmentees chez les obeses. Mais, contrairement
aux femmes trop grasses, les hommes presentent davan-
tage de 1lsions myocardiques, surtout d'infarctus recents
du myocarde.
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