
Chapter 20. Atherosclerosis in smokers
A. M. LIFgIC

Cigarette smoking was found to be associated with an increased extent of raised lesions
of the aorta and aortic calcification. The apparent association with aortic calcification was
mainly due to co-existing alcohol consumption. The apparent association of smoking with
the extent of coronary calcification was also related to co-existing alcohol consumption;
smoking alone tended to be negatively associated with this lesion. There was no clear
association between smoking and coronary stenosis, myocardial infarction, and heart
weight.

A number of studies have indicated an association
between cigarette smoking and risk of death from
myocardial infarction and many investigations have
shown that nicotine from cigarette smoking affects
cardiovascular dynamics (3, 4, 5, 15). Nevertheless,
the relation of cigarette smoking to myocardial
infarction is not clear, nor has the relation of
cigarette smoking to aortic and coronary athero-
sclerosis been elucidated.
We compared the prevalence and extent of athero-

sclerotic lesions in the aorta and coronary arteries,
stenosis in the coronary arteries, myocardial infarc-
tion, and cerebrovascular lesions in groups of sub-
jects differing in their consumption of cigarettes. We
showed that differences in physical activity of occu-
pation during life and some causes of death do not
affect the results, and we clarified the effect of the
frequent association of heavy drinking and heavy
smoking.

METHODS

Information on cigarette smoking was obtained by
means of interviews with the subject's near relatives,
associates, and neighbours, as well as from the case
history and outpatient clinic and dispensary records.
Account was taken of the systematic character of
smoking, its duration, and its intensity, i.e., the
average number of cigarettes consumed per day, the
preferred kind of smoking (cigarettes, papirosy,G
pipe), and the time that had elapsed since the subject
had given up smoking. The subjects were classified
into the following groups:

a A type of cigarette smoked in the USSR. One of these
cigarettes contains 0.5 g of tobacco.

Subgroup X-those who smoked occasionally or
never.
Subgroup Y-those who smoked systematically

but little.
Subgroup Z-those who smoked systematically

and much.

The criteria used for this classification are pre-
sented in Table 84. A fourth subgroup, W (Y + Z,
i.e., systematic smokers), was also used for some
purposes. The numbers and age composition of the
subgroups is shown in Table 85, and their distribu-
tion according to physical activity of work is shown
in Table 86.
Smokers who gave up smoking 5 or more years

before death were included in group Y. Those who
had given up smoking less than 5 years before death
were classified according to the average number of
cigarettes smoked per day and the number of years
they had smoked (Table 84). There were 180 ex-
smokers, 137 of whom were included in subgroup Y.
An additional analysis showed that the average
indices of the degree of atherosclerosis in ex-smokers
did not differ significantly from those of the sub-
groups to which they were assigned in accordance
with the criteria mentioned above. It proved impos-
sible to separate papirosy smokers from cigarette
smokers because of the predominance of mixed
cases. There were no pipe smokers who did not
smoke cigarettes. The average number of cigarettes
consumed per day was 12 in subgroup Y and 26 in
subgroup Z.

Information obtained on smoking habits from
relatives and other sources was recorded on the
standardized questionnaire without knowledge of
the cause of death or clinical and pathological data.

3483 - 631 - BULL. WORLD HEALTH ORGAN., Vol. 53, 1976



632 A. M. LIFIC

Table 84. Criteria for grouping subjects according to smoking history

Smoking subgroup
Criteria

x y z

Regularity of smoking occasionally or never systematically every day

Duration of systematic smoking (years) < 1 1 + 10+

Period elapsed since cessation of
smoking (years) a - any < 5

Intensity of smoking (average amount
per day):

papirosy (= 0.5 g of tobacco) 0-2 3-24 25+

cigarettes (= 1.0 g of tobacco) 0-1 2-19 20+
(less than (one packet

one packet) or more)

a Subjects who had stopped smoking 5 or more years before death were assigned to subgroup Y.
The classification of those who had stopped smoking less than 5 years before death depended on other
items.

Table 85. Number of subjects, by smoking subgroup
and age

Smoking subgroup
Age group Total

X Y Z W (Y+Z)

20-29 12 23 35 58 70

30-39 24 42 57 99 123

40-49 24 42 83 125 149

50-59 32 77 108 185 217

60-69 45 86 111 197 242

70-79 23 34 36 70 93

Total 160 304 430 734 894

Our experience in interviewing the relatives and
friends of many hundreds of subjects showed that
answers on the regularity and duration of smoking,
and on giving up smoking were consistent. The
informants often found it difficult to state the aver-
age number of cigarettes the subject had smoked per
day and answers were not consistent, but when they
were asked how many packets a of cigarettes (one, or
less, or more) the subject had smoked per day the
replies were usually consistent. Our classification
according to smoking habits was based on the more
reliable part of the data so as to reduce bias from
errors in the estimated number of cigarettes smoked

a I packet = 20 or 25 cigarettes.

Table 86. Distribution of smoking subgroups, by degree
of occupational physical activity (males aged 40-59)

Physical activity of work
Smoking Age M Total
subgroup group Low Me- HiuhUn T

dium Hihknown

X 40-49 6 13 4 1 24
50-59 12 16 4 0 32

Total 18 29 8 1 56

Y 40-49 14 15 11 2 42
50-59 22 40 15 0 77

Total 36 55 26 2 119

Z 40-49 10 49 23 1 83
50-59 24 57 27 0 108

Total 34 106 50 1 191

per day. The two extreme subgroups, X and Z,
almost certainly differed enough to constitute indices
of smoking. This was indirectly supported by the
fact that the frequency of lung cancer was 1 % in
subgroup X, 4.2% in subgroup Y, and 14.3% in
subgroup Z.

Males aged 20-79 at death from Yalta were
investigated as part of the present study. There were
865 autopsies out of 1220 deaths occurring in Yalta
residents of this age and sex group during the period



ATHEROSCLEROSIS IN SMOKERS

of study. Of these, information on smoking was
inadequate in 69 and they were excluded from the
analysis. During the period of study an additional 98
subjects of the same age and sex, who were not
residents of Yalta but for whom the relevant data
were available were included in the study. The total
number of males aged 20-79 studied was therefore
894. Thus, although the study included 65.3% of all
male Yalta residents aged 20-79 (72.0% of those
aged 40-69) who died during the period, it is not
suggested that the subjects were representative of
any particular population. The comparison is be-
tween those who had a history of high and low
cigarette consumption.
The prevalence and extent of atherosclerotic le-

sions in 10-year age groups and age-standardized
values (40-69) were compared in subgroups X, Y, Z,
and W. For the sake of convenience, only the ratio
of values in the two groups compared is shown in
some of the accompanying tables, while the actual
levels are shown in others. In the tables where the
ratio of the values between the low and high ciga-
rette consumption groups in shown:

1 means that both groups were equal.
>1 means that the low smoking group had more

atherosclerosis-a negative association.
<1 means that the low smoking group had less

atherosclerosis-a positive association.
0 means that there were no lesions in the low

group but some in the high group-a positive
association.

- means that there were no lesions in either
group.

Atherosclerosis and the prevalence of myocardial
lesions in subjects in the various smoking subgroups
were related to the three atherosclerosis reference
groups.

RESULTS

Atherosclerosis of the aorta

There was a positive association between the
prevalence of calcified lesions and the amount of
smoking. An inverse association was shown between
smoking and the prevalence of fatty streak
(Table 87).

There was a positive association between smoking
and the extent of each and all types of lesion except
fatty streak (Tables 88, 89, 90). The association was
most evident for complicated and calcified lesions. A

Table 87. Prevalence (%) of atherosclerotic lesions in
the abdominal aorta in different smoking subgroups
(age-standardized values)

Smoking Fatty Fibrous Compli- Calcified
subgroup streak plaque cated lesions

X 96.5 96.0 43.0 25.0

Y 92.8 96.5 53.4 42.3

Z 90.7 97.5 60.9 57.3

Statistical X > Z Z>Y>X Z>Y>X
significance

Table 88. Extent of atherosclerotic lesions (% of surface)
in the abdominal aorta in different smoking subgroups
(age-standardized values)

Smoking Fatty Fibrous Compli- Calcified
subgroup streak plaque lesons lesions

X 7.0 28.1 2.0 1.2

Y 6.1 31.8 5.1 2.2

Z 5.8 39.5 4.1 3.4

Statistical Z>Y>X Y,Z>X Z>Y>X
significance

marked trend was shown for total atherosclerosis,
fibrous plaque, and calcified and raised lesions.
Comparison with the three atherosclerosis refer-

ence groups (Table 91) showed that the extent of
raised and calcified lesions in the abdominal aorta
was at or below the level of the low atherosclerosis
group in non-smokers and at or above the level of
the standardized average atherosclerosis group in
heavy smokers.

Atherosclerosis of the coronary arteries

The general impression was of no difference be-
tween subgroups for any atherosclerotic lesion or for
coronary stenosis. There was a suggestion of a
positive association between calcified lesions and
smoking (Table 90), most evident in the right cor-
onary artery and much less obvious than in the aorta.
It was more clearly seen in subjects whose occupation
was strenuous than in sedentary workers.

Myocardial lesions and heart weight
There was no clear difference between smokers

and non-smokers as regards average heart weight,
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Table 89. Ratio of extent of atherosclerotic lesions in the abdominal aorta between
non-smokers and smokers (X: W)

Age group Total Fatty Fibrous Complicated Calcified Raised
atherosclerosis streak plaque lesions lesions lesions

20-29 0.5a 0.5a 0.1 a - - o.1 a

30-39 0.6b 0.5C 0.7 1.6 1.4 0.8

40-49 1.0 1.1 0.9 1.6 0.6 0.9

50-59 0.7 c 1.1 0.7 b o.4 b 0.1 c 0.6 c

60-69 0.7 c 1.7 0.8 b 0.4 c 0.5 a 0.7 c

70-79 0.7 b 2.0 0.7 a 0.5 a 0.4 c 0.7 b

Standardized
average 0.8 c 1.2 0.8 b 0.4 c 0.4 c 0.7 c

a Significance of difference from 1.0: P<0.05.
b Significance of difference from 1.0: P<0.01.
c Significance of difference from 1.0: P<0.001.

prevalence of fresh myocardial infarction, or large
myocardial scar. Myocardial infarction and large
myocardial scar were less prevalent in subgroup Z
even than in the standardized average atherosclerosis
group.

Cerebrovascular lesions

There was no significant difference between
smokers and non-smokers in the prevalence of fresh
cerebrovascular lesions but cerebrovascular acci-
dents tended to be less frequent in subgroup Z.

Analysis of the combined effects of smoking and
alcohol consumption

In summary, associations were found between
smoking and the prevalence of complicated and
calcified lesions in the aorta, the extent of fibrous
plaque and of complicated and calcified lesions in the
aorta, and the extent of calcified lesions in the
coronary arteries (especially in the right coronary
artery and in strenuous workers).

These findings cannot be explained by differences
in the cause of death or the physical activity of work

Table 90. Ratio of extent of atherosclerotic lesions in the average aorta and average
coronary artery between non-smokers and smokers (age-standardized values)

Compared Total Fatty Fibrous Compli- Calcified RaisedVessel subgroups sclerosis streak plaque lesions lesions lesions

Aorta X:Z 0.7c 1.2 0.7C 0.4C 0.4C 0.6c

X :W 0.8c 1.2 0.7c 0.4c 0.4c 0.7c

X :Y O.8a 1.1 0.8 0.4C o.sa 0.8b

Y :Z Q.9 b 1.1 0.8 c 1.1 0.7 a 0.8 b

Coronary artery X :Z 1.0 1.1 1.0 1.5 0.6a 1.0

X :W 1.0 1.1 1.1 1.0 0.6a 1.0

X :Y 1.0 1.1 1.1 0.7 0.7 1.0

Y Z 1.0 1.0 1.0 2.3 b 0.8 1.0

a Significance of difference from 1.0: P<0.05.
b Significance of difference from 1.0: P<0.01.
c Significance of difference from 1.0: P<0.001.
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Table 91. Ratio of extent of raised and calcified lesions
in the average aorta and average coronary artery in
heavy smokers and non-smokers, in comparison with
the three atherosclerosis reference groups

Average aorta Average
Compared groups coronary artery

ath(erosclerosis) Raised Calcified Raised Calcified
lesions lesions lesions lesions

Z: high 1.05 1.28 0.64 C 0.65

Z: average 1.06 a 1.31 a 0.93 a 1.10

Z: low 1.30 b 1.45 1.25 a 2.58

X: high 0.70 c 0.56 0.71 c 0.33 b

X: average 0.70 c 0.54 0.99 0.58

X: low 0.82 0.62 1.28 1.58

a Significance of difference from 1.0: P < 0.05.
b Significance of difference from 1.0: P < 0.01.
c Significance of difference from 1.0: P < 0.001.

in the smokers and non-smokers. The latter included
a higher proportion of coronary heart disease deaths
and a lower proportion of strenuous workers; both
these factors should have reduced rather than caused
the positive association.
However, there was a similarity with the findings

for alcohol consumption (see Chapter 19) and there is
a well-documented association between alcohol con-
sumption and cigarette smoking. Certainly, 50% of
subjects in subgroup Z also drank frequently (i.e.,
belonged to alcohol consumption subgroup C-see
Chapter 19) and 71 % of those who drank frequently
were heavy smokers.
To elucidate whether smoking or drinking or both

were responsible for the associations found, we
classified the subjects as follows:
Group 1-those who used cigarettes and alcohol

seldom or never (i.e., those who be-
longed to both subgroup X and sub-
group A).a

Group 2-those who smoked little or never but
drank frequently (i.e., those who be-
longed to both subgroup X and sub-
group C).

Group 3-those who smoked much but drank
seldom or never (i.e., those who be-
longed to both subgroup Z and sub-
group A).

a The criteria for classification in alcohol consumption
groups are given in Chapter 19.

Table 92. Number of cases according to smoking and
drinking habits, by age (males)

Age group Group 1 Group 2 Group 3 Group4

20-29 7 0 8 8

30-39 17 5 6 29

40-49 15 4 6 41

50-59 24 3 21 53

60-69 34 5 25 56

70-79 1 8 2 8 21

Total 115 19 74 208

Table 93. Extent of atherosclerotic lesions (% of
surface) in the average aorta and average coronary
artery in different smoking/alcohol consumption
groups (age-standardized values)

VesselGroup Fatty Fibrous Compli- CalcifiedVessel Group sstreak plaque cated lesionslesions

Average 1 7.0 22.8 1.2 0.6
aorta

2 4.0 33.0 3.0 2.2

3 5.2 31.6 3.8 0.9

4 5.8 32.5 2.7 2.6

Average 1 3.1 33.8 0.4 1.3
coronary
artery 2 2.4 13.5 0.2 1.0

3 2.4 25.9 0.2 0.9

4 2.5 27.6 0.2 2.6

Group 4-those who smoked much and drank
frequently (i.e., those who belonged to
both subgroup Z and subgroup C).

The number of subjects by age, sex, and subgroup
are given in Table 92.

Aorta

Comparison of standardized average values for
the extent of lesions in the four groups (Table 93)
showed that all types of lesions excluding lipoidosis
were significantly less extensive in group 1
(X + A) than in group 4 (Z + C), a difference
that was particularly evident in the age groups 50-59
and 60-69.
Comparison of groups 1 (X + A) and 3 (Z + A)

showed the effect of smoking in non-drinkers
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Table 94. Ratio of extent of atherosclerotic lesions in the average aorta and average
coronary artery between group 1 (X + A) and group 3 (Z + A)

Total Fatty Fibrous Compli- Calcified RaisedVessel Age group athero-
sra plqe cated acsiies aeiosesclerosis streak plaque lesions lesions lesions

Average aorta 50-59 0.6 b 1.3 0.6 b 0.2 0.3 a 0.5 c
60-69 0.7 b 1.1 o.7 b o.3 a o. 0.6 b

Average
coronary 50-59 1.1 0.9 1.1 1.3 1.1 1.1
artery 60-69 1.5 b 1.8 b 1.4 b 2.0 1.7 1.5 b

a Significance of difference from 1.0: P<0-05.
b Significance of difference from 1.0: P<0.01.
c Significance of difference from 1.0: P<0.001.

Table 95. Ratio of extent of atherosclerotic lesions in the average aorta and average
coronary artery between group 3 (Z + A) and group 4 (Z + C)

Total Fatty Fibrous Compli- Calcified Raised
Vessel Age group athero- streak plaque cated lesions lesions

sclerosis srlesions

Average aorta 50-59 1.2 0.9 1.3 1.8 0.5 1.3
60-69 1.0 1.2 1.1 1.5 0.3 b 1.0

Average
coronary 50-59 0.9 1.9 0.9 0.8 0.4 0.9
artery 60-69 0.9 0.8 1.0 1.2 0.4 a 0.9

a Significance of difference from 1.0: P<0.05.
b Significance of difference from 1 .0: P<0.01.

(Table 94). There was a positive association between
smoking and the extent of the total amount of
atherosclerosis, fibrous plaque, and raised lesions
and, to a lesser degree, of complicated and calcified
lesions. Fatty streak was similar in both groups.
On the other hand, comparison of groups 3

(Z + A) and 4 (Z + C) showed the effect of al-
cohol consumption on atherosclerosis in smokers
(Table 95). There was a positive association in the
age group 60-69 between alcohol consumption and
calcinosis, but other lesions were similar in the two
groups.

Table 96 compares the four groups by showing
their relative position on the low, standardized, and
high atherosclerosis scales. This obviates difficulties
due to age and small numbers. The data support a

strong positive association between smoking and
raised lesions of the aorta, and between tobacco/al-
cohol consumption and the extent of calcified lesions
in the average aorta.

Table 96. Relative position of four smoking/alcohol
groups on the low, standardized, and high athero-
sclerosis scales (raised lesions of the aorta and extent
of calcified lesions in the average aorta)

Smoking/ Atherosclerosis
alcohol
groups High Average Low

Raised lesions of aorta

3 (Z + A) 1.34 b

4 (Z + C) 1.25aa

2 (X+C) - -

1 (X + A) - 0.70C 0.70 c

Extent of calcified lesions in average aorta

4 - 1.60 a

1, 2,3 - -

a Significance of difference from 1.0: P < 0.05.
b Significance of difference from 1.0: P < 0.01.
c Significance of difference from 1.0: P < 0.001.
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Coronary arteries

Table 93 compares the age-standardized values for
the extent of lesions in the four groups, and suggests
a tendency towards a negative association of the
extent of fibrous plaque with alcohol consumption.
At age 50-59 there were no significant differences,

and at age 60-69 there was a negative association
between smoking and coronary atherosclerosis
(Table 94). On the other hand, comparison of
groups 3 and 4 (Table 95) shows that alcohol
consumption in smokers was positively associated
with calcification. Comparison with the 3 athero-
sclerosis reference groups showed that drinking was
on the one hand negatively associated with raised
lesions and on the other hand positively associated
with the extent of coronary calcification, while
smoking tended to be negatively associated with this
type of lesion.
Having shown a positive association between

smoking and coronary calcification in strenuous
workers, we wished to check whether this association
could be interpreted in terms of alcohol consump-
tion. The proportion of strenuous workers who
drank frequently (subgroup C) was 45%, while the
proportion of sedentary workers assigned to this
subgroup was 24 %, which supported our suggestion
that smoking was not positively associated with
coronary calcification but was associated with al-
cohol consumption.

Drinking was associated negatively with coronary
stenosis, fresh myocardial infarction, and large myo-
cardial scar, but smoking showed no association
with these conditions. The heart weight was similar
in all groups.

DISCUSSION

Our results revealed a positive association of
smoking with atherosclerotic lesions of the aorta, the
only exception being lipoidosis. The differences in
the degree of atherosclerosis were more significant
between the extreme subgroups X and Z than be-
tween the intermediate subgroup (Y) and the non-
smokers (X). Our data concerning the increase in
aortic atherosclerosis in smokers confirmed those of
Kimura (8) and Sedov (12).
The inverse association of smoking with the extent

of fatty streak in the aorta appeared to contradict
the finding of Gofman et al. (4) of a high level of
blood lipids in smokers. Nicotine stimulates the
sympathetic system and consequently leads to mobil-
ization of fatty acids, cholesterol, and other lipoids

from fat depots, with the elevation of their level in
blood (7, 9). It is therefore difficult to explain the
lower extent of fatty streak in subgroup Z.

There was little significant difference between
smokers and non-smokers in the prevalence and
extent of atherosclerotic lesions in the coronary
arteries. Thus, of the total of 210 comparisons of
different indices of the prevalence and extent of
atherosclerotic lesions between subgroups X and W,
significant differences positively correlated with
smoking were found in only 20. The tendency to-
wards a positive correlation of coionary athero-
sclerosis with smoking was found mainly in subjects up
to the age of 50, while after 60 the opposite tendency
prevailed. These age peculiarities agreed with data
from other studies showing that differences in the
degree of atherosclerosis between smokers and non-
smokers (2, 12), as well as a higher death rate of
smokers from coronary heart disease (5), are more
distinct below age 60.

After 60, atherosclerotic changes are advanced in
most people and therefore the differences due to
smoking become less. Moreover, our groups of those
who smoked little at the age of 60-69 included many
ex-smokers. It is known that many ex-smokers may
have given up smoking because of the symptoms of
coronary heart disease, i.e., of coronary athero-
sclerosis (3, 6).

Calcified lesions of the coronary arteries were
found to have a more obvious association with
smoking than other types of atherosclerotic lesions,a
particularly in subjects with a strenuous occupation.
No association was found between myocardial

lesions and smoking. The results concerning the
atherosclerosis of coronary arteries and fresh infarct
of myocardium appeared to contradict the thesis
that smoking is one of the most important risk
factors in coronary heart disease. But is it possible
that a high rate of coronary heart disease among
smokers might be determined not by atherosclerosis
of the coronary arteries per se but by other patho-
genetic (functional) mechanisms. Russek (11) thinks
that nicotine produces its effect directly on the
myocardium and has proposed the term "tobacco
heart " instead of " tobacco stenocardia ". It has
been established that nicotine rapidly produces a
high level of catecholamine secretion and so indi-

a Note added in proof. Additional study of this material
by individually matched case-control analysis revealed a
marked trend towards a positive association between smoking
and atherosclerotic raised lesions in the coronary arteries
(VIHERT, A. M. ET AL. Kardiologija, 16 (3): 119, 1976).
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rectly influences coronary blood flow and myocar-
dial metabolism (7, 9, 10). This opinion is supported
by the fact that the risk of myocardial infarction is
much less in ex-smokers than in smokers and is at
the level of risk for non-smokers (3).
The influence of smoking on the development of

atherosclerosis was similar to that of alcohol con-
sumption. Both factors were found to have a positive
correlation with raised lesions of the aorta and
calcification of the aorta and coronry arteries. An
analysis carried out to elucidate whether only one or
both factors under study were responsible for the
intensification of aortic atherosclerosis revealed that
aortic atherosclerosis was connected with smoking

rather than with alcohol consumption. On the other
hand, the calcification of the coronary arteries and
aorta was connected with alcohol consumption
rather than with smoking. There was no convincing
evidence that fresh myocardial infarct or cerebro-
vascular lesions were connected with either smoking
or alcohol consumption.
Our data on the association between smoking and

atherosclerosis of the coronary arteries and myocar-
dial lesions were not as convincing and definite as
those of other investigators (1, 2, 12, 14). It was also
not possible to confirm or refute Seltzer's opinion on
a " constitutional type of smoker" (13) or
Thomas's opinion on a " precoronary type " (15).

RESUME

CHAPITRE 20. L'ATHEROSCLtROSE DES FUMEURS

On a trouve que l'usage de la cigarette s'accompagne
d'un degr6 plus important de lesions saillantes de I'aorte
et de la calcification de cette artere. L'association mani-
feste avec la calcification aortique est due principalement
A la consommation concomitante d'alcool. II en va de
meme pour la nette concordance entre l'habitude de

fumer et le degre de calcification coronarienne; l'usage du
tabac seul n'a en general pas de rapport avec la lesion.
II n'y a pas de relation evidente entre le fait de fumer et la
st6nose coronarienne, l'infarctus du myocarde et le poids
du cceur.
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Annex

LIST OF SUPPLEMENTARY TABLES AND FIGURES

Space did not permit the inclusion in this publica-
tion of the following tables and figures, but copies of
them can be obtained on request from Chief,
Health Literature Services, World Health Organiza-
tion, 1211 Geneva 27, Switzerland.

Chapter 1. Material and methods

Tables
Proportion of deaths studied, by age and sex, in each
town

Proportion of vessel parts obtained from studied
cases in each town

Proportion of vessel parts obtained from studied
cases, by disease groups (all towns combined)

Average intra-observer variation measured at each
grading session

Average inter-observer bias
Average inter-session variation
Comparison of intra-observer variations between
WHO group and the International Atherosclerosis
Project group

Comparison of grading levels between the present
group and the International Atherosclerosis Proj-
ect group

Sample of cases in which basic data information on
hypertension or diabetes mellitus was not known

Chapter 2. Atherosclerosis of the aorta in five towns

Tables

Prevalence of atherosclerotic lesions (all towns com-
bined)-descending thoracic aorta

Prevalence of atherosclerotic lesions (all towns com-
bined)-abdominal aorta

Extent of atherosclerotic lesions, by age and sex (all
towns combined)-descending thoracic aorta

Extent of atherosclerotic lesions, by age and sex (all
towns combined)-abdominal aorta

Inter-town comparison of extent of atherosclerotic
lesions in average aorta (age-standardized values)

Figures

Prevalence of atherosclerotic lesions (all towns com-
bined)

Extent of atherosclerotic lesions (all towns com-
bined)

Extent of atherosclerotic lesions in thoracic descend-
ing aorta and abdominal aorta, calcified lesions,
men and women (all towns combined)

Extent of raised lesions in the aorta (International
Atherosclerosis Project study and the present
study)

Extent of fatty streak in abdominal aorta (Interna-
tional Atherosclerosis Project study and the pre-
sent study)

Chapter 3. Atherosclerosis of the coronary arteries in
five towns

Tables
Prevalence of atherosclerotic lesions (all towns com-

bined)-left anterior descending coronary artery
Prevalence of atherosclerotic lesions (all towns com-

bined)-right coronary artery (males and females)
Prevalence of atherosclerotic lesions (all towns com-

bined)-left circumflex coronary artery
Prevalence (%) of atherosclerotic lesions (all towns
combined)-average coronary artery

Extent of atherosclerotic lesions, by age and sex (all
towns combined)-right coronary artery

Extent of atherosclerotic lesions, by age and sex (all
towns combined)-left anterior descending cor-
onary artery

Extent of atherosclerotic lesions, by age and sex (all
towns combined)-left circumflex coronary artery

Extent of atherosclerotic lesions, by age and sex (all
towns combined)-average coronary artery

Water hardness and atherosclerosis

Figures
Prevalence of atherosclerotic lesions, average cor-

onary artery (all towns combined)-fatty streak
and raised lesions, male and female

Prevalence of atherosclerotic lesions, by age (all
towns combined)-coronary arteries

Extent of atherosclerosis, by age (all towns com-
bined)

Extent of atherosclerotic lesions in five vessel parts
(all towns combined)-fibrous plaque
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Extent of atherosclerotic lesions in five vessel parts
(all towns combined)-complicated lesions

Extent of atherosclerotic lesions in five vessel parts
(all towns combined)-calcified lesions

Extent of raised lesions in left anterior descending
coronary artery (International Atherosclerosis
Project study and the present study)

Chapter 4. High and low atherosclerosis groups

Figures
Prevalence of fresh myocardial infarction, large

scars, or both in atherosclerotic deaths (all towns
combined)-high atherosclerosis group

Prevalence of different types of cerebrovascular le-
sions in atherosclerotic deaths, by age and sex (all
towns combined)

Comparison of prevalence of fatty streak, raised
lesions, complicated lesions, and calcified lesions
in the high and low atherosclerosis groups (all
towns combined)

Comparison of the extent of fatty streak, raised
lesions, complicated lesions, and calcified lesions
in the high and low atherosclerosis groups (all
towns combined)

Prevalence of coronary stenosis in the high athero-
sclerosis group in three coronary arteries and in
any coronary, and in the low atherosclerosis group
in any coronary, male and female (all towns
combined)

Prevalence of stenosis in the left anterior descending
coronary artery in the high atherosclerosis group
in five towns

Comparison of the prevalence of lesions in the
abdominal aorta in the low atherosclerosis group
(the present study and the International Athero-
sclerosis Project study), male

Comparisons of the prevalence of coronary stenosis
in any artery in the low atherosclerosis group
(the present study and the International Athero-
sclerosis Project study), male

Chapter 5. Atherosclerosis and sudden death

Tables
Prevalence of atherosclerotic lesions in the abdomi-

nal aorta and left anterior descending coronary
artery, by age and sex, in the sudden heart death,
other sudden death, and low atherosclerosis groups

Extent of atherosclerotic lesions in the abdominal
aorta and left anterior descending coronary artery

in the sudden heart death group, by age and sex
(all towns combined)

Extent of atherosclerotic lesions in the abdominal
aorta and left anterior descending coronary artery
in the other sudden death group, by age and sex
(all towns combined)

Comparison of extent of atherosclerotic lesions,
prevalence of coronary stenosis and myocardial
lesions, and heart weight in the sudden heart
death, other sudden death, low atherosclerosis,
standardized average atherosclerosis, and high
atherosclerosis groups (all towns combined)

Distribution of heart weight in the sudden heart
death group, by age and sex (all towns combined)

Inter-town comparison of the extent of raised lesions
in the average aorta and coronary artery and
prevalence of coronary stenosis and large myo-
cardial scars in the sudden heart death group (age-
standardized values)

Figures

Comparison of the extent of atherosclerotic lesions
in the abdominal aorta in the sudden heart death,
other sudden death, and low atherosclerosis
groups (all towns combined)

Comparison of the extent of atherosclerotic lesions
in the left anterior descending coronary artery in
the sudden heart death, other sudden death, and
low atherosclerosis groups (all towns combined)

Chapter 6. Atherosclerosis in relation to cholelithiasis
and cholesterolosis

Tables

Comparison of pievalence of aortic and coronary
atherosclerotic lesions and coronary stenosis
(abdominal aorta and left anterior descending
coronary artery) in subjects with and without
cholelithiasis (Malm6 and Prague)

Extent of atherosclerotic lesions in average aorta and
average coronary artery in subjects with and with-
out cholesterolosis (Malmo and Prague)

Extent of raised and calcified aortic and coronary
lesions in subjects aged 40-79 with and without
cholelithiasis and in the three atherosclerosis refer-
ence groups (Malmo and Prague)

Prevalence of coronary stenosis and myocardial le-
sions and mean heart weight in subjects aged
40-79 with and without cholelithiasis and in the
three atherosclerosis reference groups (Malmo and
Prague)
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Prevalence of myocardial and cerebrovascular le-
sions in subjects with and without cholelithiasis
(Malmo and Prague)

Extent of atherosclerotic aortic and coronary lesions
in subjects with and without cholesterolosis of the
gall bladder mucosa and in the three athero-
sclerosis reference groups (Malm6 and Prague)

Extent of raised and calcified aortic and coronary
lesions in subjects with and without cholesterol-
osis and in the three atherosclerosis reference
groups (Malmo and Prague)

Prevalence of coronary stenosis and myocardial le-
sions and mean heart weight in subjects aged 40-79
with and without cholesterolosis and in the three
atherosclerosis ieference groups (Malmo and
Prague)

Chapter 7. Atherosclerosis and hypertension

Tables

Extent of atherosclerotic lesions in abdominal aorta
and left anterior descending coronary artery in
essential hypertension (without diabetes), by age
and sex (all towns combined)

Comparison of extent of atherosclerotic lesions,
frequency of coronary stenosis, myocardial le-
sions, and heart weight in three hypertension
groups and three atherosclerosis groups, male and
female (all towns combined)

Comparison of prevalence of coronary stenosis and
thrombosis and myocardial and cerebrovascular
lesions in the essential hypertension and high
atherosclerosis group, by age and sex (all towns
combined)

Frequency distribution of heart weight in hyperten-
sive deaths

Comparison of prevalence of coronary thrombosis,
fresh myocardial infarction, and cerebrovascular
lesions in essential and secondary hypertension
(all towns combined)

Figures
Extent of atherosclerotic lesions in abdominal aorta

in essential hypertension (all towns combined)
Extent of atherosclerotic lesions in left anterior

descending coronary artery in essential hyperten-
sion (all towns combined)

Inter-town comparison of prevalence of stenosis
and myocardial lesions in any coronary artery in
hypertensive deaths

Comparison of frequency of coronary stenosis in any

coronary artery in male hypertensives (the present
study and the International Atherosclerosis Pro-
ject study)

Chapter 8. Atherosclerosis and diabetes mellitus

Tables

Prevalence of different types of atherosclerotic le-
sions in abdominal aorta in three diabetes groups
(all towns combined), by age and sex

Prevalence of different types of atherosclerotic le-
sions in left anterior descending coronary artery in
three diabetes groups (all towns combined), by age
and sex

Difference between prevalence of various types of
atherosclerotic lesions in diabetics and non-dia-
betics

Extent of raised and calcified lesions in average aorta
and average coronary artery in three diabetes
groups and three reference atherosclerosis groups
(all towns combined), male and female

Prevalence of coronary thrombosis and cerebrovas-
cular lesions in different diabetes groups (all towns
combined)

Prevalence of stenosis and thrombosis in any cor-
onary artery, myocardial lesions, and cerebrovas-
cular lesions in diabetes groups

Figures
Extent of raised lesions in average aorta and average

coronary artery in diabetes without hypertension
and essential hypertension without diabetes (all
towns combined)

Extent of raised lesions in average aorta and average
coronary artery according to duration of diabetes
(all towns combined)

Extent of raised lesions in average aorta and average
coronary artery in diabetes treated with insulin or
with diet or tablets only

Chapter 9. Atherosclerosis and malignant tumours

Tables
Prevalence of atherosclerotic lesions in the abdomi-

nal aorta and left anterior descending coronary
artery in subjects with malignant tumours and
subjects in the low atherosclerosis group

Prevalence of atherosclerotic lesions in the abdomi-
nal aorta and left anterior descending coronary
artery in subjects with lung cancer and subjects in
the low atherosclerosis group
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Prevalence of atherosclerotic lesions in the abdomi-
nal aorta and left anterior descending coronary
artery in subjects with prostatic cancer and sub-
jects in the low atherosclerosis group

Prevalence of atherosclerotic lesions in the abdomi-
nal aorta and left anterior descending coronary
artery in subjects with stomach cancer and sub-
jects in the low atherosclerosis group

Prevalence of atherosclerotic lesions in the abdomi-
nal aorta and left anterior descending coronary
artery in subjects with ovarian cancer and subjects
in the low atherosclerosis group

Extent of atherosclerosis in the average aorta and
average coronary artery in subjects with malignant
tumours and subjects in the low atherosclerosis
group

Extent of atherosclerosis in the average aorta and
average coronary artery in subjects with lung
cancer and subjects in the low atherosclerosis
group

Extent of atherosclerosis in the average aorta and
average coronary artery in subjects with stomach
cancer and subjects in the low atherosclerosis
group

Extent of raised and calcified lesions in the average
aorta and average coronary artery in subjects aged
40-79 with malignant tumour in general or of a
specific site and subjects aged 40-79 in the three
atherosclerosis reference groups

Figures

Extent of raised and calcified lesions in the average
aorta and average coronary artery in subjects aged
40-79 with malignant tumour other than of the
lung or prostate and subjects aged 40-79 in the
three atherosclerosis reference groups

Extent of raised and calcified atherosclerotic lesions
in the average aorta and average coronary artery
in women aged 40-79 with breast, ovarian, or
uterine cancer and women aged 40-79 in the three
atherosclerosis reference groups

Prevalence of coronary stenosis and myocardial
lesions and heart weight in subjects aged 40-79
with malignant tumour in general or of a specific
site and subjects aged 40-79 in the three athero-
sclerosis reference groups

Number of tumour subjects, by age, sex, town, and
tumour localization

Extent of atherosclerotic lesions in the average aorta
and average coronary artery in women with breast
cancer and women in the low atherosclerosis
group

Extent of atherosclerotic lesions in the average aorta
and average coronary artery in women with uter-
ine cancer and women in the low atherosclerosis
group

Extent of atherosclerotic lesions in the average aorta
and average coronary artery in women with ova-
rian cancer and in women in the low athero-
sclerosis group

Chapter 10. Atherosclerosis and rheumatic heart dis-
ease

Tables
Prevalence of atherosclerotic lesions in the abdomi-

nal aorta and left anterior descending coronary
artery in subjects whose principal cause of death
was rheumatic heart disease (all towns combined)

Prevalence of lesions in the abdominal aoita and left
anterior descending coronary artery in the rheu-
matic group and low and high atherosclerosis
group (all towns combined), age-standardized
values

Comparison of extent of raised and calcified lesions,
prevalence of coronary stenosis and myocardial
lesions, and heart weight in average aorta and
average coronary artery in rheumatic subjects and
in the three atherosclerosis reference groups (all
towns combined)

Chapter 11. Atherosclerosis and cirrhosis of the liver

Tables
Extent and prevalence of atherosclerotic lesions in

the cirrhotic group and in the three atherosclerotic
reference groups

Thickness of subcutaneous fat and body weight in
the cirrhotic group and in the three atherosclerotic
reference groups

Chapter 12. Atherosclerosis andpeptic ulcer

Tables
Extent of atherosclerotic lesions in the average aorta
and average coronary artery in subjects aged
40-89 with peptic ulcer and in subjects in the low
atherosclerosis group (exclusive of ulcer subjects)

Extent and prevalence of some atherosclerotic le-
sions and mean heart weight in subjects aged
40-79 with peptic ulcer (exclusive of hypertensives
and diabetics), subjects with acute ulcer, subjects
with chronic ulcer, subjects who had undergone
stomach operations, and subjects in the three
atherosclerosis reference groups
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atherosclerosis groups (all towns combined),
males and females aged 40-79 (age-standardized
values)

Prevalence of rupture of heart in fresh myocardial
infarction with or without scar (age-standardized
values)

Prevalence of fresh myocardial infarction and cor-
onary stenosis and thrombus in coronary heart
disease subjects in five towns (age-standardized
values)

Chapter 15. Atherosclerosis and myocardial lesions in
deaths due to fresh cerebrovascular disease

Tables
Frequency of deaths due to fresh cerebral haemor-
rhage and fresh cerebral infarct, by age, sex, and
geographical distribution (% of all deaths and %
of natural deaths)

Prevalence of atherosclerosis of abdominal aorta in
all towns, by age and sex (comparison of two
cerebrovascular, coronary heart disease, and low
atherosclerosis groups)

Prevalence of atherosclerosis of left anterior de-
scending coronary artery in all towns, by age and
sex (comparison of two cerebrovascular, coronary
heart disease, and low atherosclerosis groups)

Prevalence of coronary stenosis, fresh myocardial
infarction, and large myocardial scar in all towns,
by age and sex (comparison of two cerebro-
vascular, coronary heart disease, and low athero-
sclerosis groups)

Extent of atherosclerosis in average aorta in all
towns, by age and sex (comparison of two cere-
brovascular, coronary heart disease, and athero-
sclerosis groups)

Extent of atherosclerosis of average coronary artery
in all towns, by age and sex (comparison of two
cerebrovascular, coronary heart disease, and low
atherosclerosis groups)

Comparison of cerebrovascular disease group with
three reference groups, observed/expected ratios
(age-, sex- and town-standardized)

Chapter 13. Atherosclerosis in relation to tuberculosis
and chronic lung disease

Tables
Prevalence of atherosclerotic lesions in the abdomi-

nal aorta and left anterior descending coronary
artery in subjects with tuberculosis and those in
the low atherosclerosis group (exclusive of tuber-
culosis)

Extent of atherosclerosis in the average aorta and
average coronary artery in subjects with tuber-
culosis and those in the low atherosclerosis group
(exclusive of tuberculosis)

Extent of atherosclerosis in the average aorta and
average coronary artery in subjects with tuber-
culosis as the principal disease and those in the
low atherosclerosis group

Extent of atherosclerotic lesions and prevalence of
coronary stenosis and myocardial lesions in sub-
jects aged 40-79 in the tuberculosis group and in
the three atherosclerosis reference groups, by sex
and town

Atherosclerosis of the thoracic and abdominal aorta
in subjects with tuberculosis and those in the low
atherosclerosis group (exclusive of tuberculosis)

Atherosclerosis of the thoracic and abdominal aorta
in subjects with tuberculosis as the principal dis-
ease and in the low atherosclerosis group

Prevalence of atherosclerotic lesions in the abdomi-
nal aorta and the left anterior descending cor-
onary artery and prevalence of stenosis in any
coronary artery in subjects with chronic lung
disease as the principal disease and those in the
low atherosclerosis group

Extent of atherosclerotic lesions in the average aorta
and average coronary artery in subjects with
chronic lung disease as the principal disease and
those in the low atherosclerosis group (exclusive of
chronic lung disease)

Extent of atherosclerotic lesions and prevalence of
coronary stenosis and myocardial lesions in sub-
jects aged 40-79 with chronic lung disease as the
principal disease, those with cor pulmonale, and
those in the three atherosclerosis reference groups

Chapter 14. Atherosclerosis of the aorta and coronary
arteries in coronary heart disease

Tables
Extent of raised and calcified lesions, prevalence of

coronary stenosis and myocardial lesions, and
heart weight in various coronary heart disease and

Chapter 16. Atherosclerosis and body build

Tables
Prevalence of atherosclerotic lesions in abdominal

aorta in subjects with little subcutaneous fat and
subjects with much subcutaneous fat (lowest and
highest terciles)
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Prevalence of atherosclerotic lesions in the left an-
terior descending coronary artery in subjects with
little subcutaneous fat and subjects with much
subcutaneous fat (lowest and highest terciles)

Prevalence of atherosclerotic lesions in the left an-
terior descending coronary artery in subjects of
small and large stature (lowest and highest ter-
ciles)

Extent of raised and calcified lesions, prevalence of
coronary stenosis and myocardial lesions, and
mean heart weight in subjects aged 40-79 with
much and little subcutaneous fat (highest and
lowest terciles), inclusive and exclusive of hyper-
tensives and diabetics

Extent of raised and calcified lesions, prevalence of
coronary stenosis and myocardial lesions, and
mean heart weight in subjects aged 40-49 of small
and large stature (highest and lowest terciles),
inclusive and exclusive of hypertensives and dia-
betics

Chapter 17. Aortic, coronary, and myocardial lesions
in relation to various factors

Tables
Extent of raised lesions in average aorta (comparison

between disease groups)
Extent of calcified lesions in average aorta (compari-

son between disease groups)
Extent of raised lesions in average coronary artery

(comparison between disease groups)
Extent of calcified lesions in average coronary artery

(comparison between disease groups)
Prevalence of stenosis in any ordinary artery (com-

parison between disease groups)
Prevalence of large myocardial scar (comparison

between disease groups)
Prevalence of fresh myocardial infarction (compari-

son between disease groups)
Heart weight (comparison between disease groups)

Figure
Range of observed/expected ratio on standardized

average atherosclerosis group scale for 4 disease
groups and 8 lesions

Chapter 18. Atherosclerosis and myocardial disease in
relation to physical activity of occupation

Tables
Extent of atherosclerotic lesions in coronary arteries,

according to physical activity of work (accidental
deaths only, males aged 40-59)

Observed/expected ratios on standardized average
atherosclerosis scale for lesions, according to phy-
sical activity and cause of death (all towns, males
aged 40-59)

Chapter 19. Alcohol consumption and atherosclerosis

Tables
Ratio of prevalence of atherosclerotic lesions in the

left anterior descending coronary artery between
extreme alcohol consumption subgroups A and C

Ratio of prevalence of coronary stenosis, thrombo-
sis, and coronary heart disease between extreme
alcohol consumption subgroups A and C

Comparison of extent of atherosclerotic lesions in
the average coronary artery, prevalence of cor-
onary stenosis, prevalence of myocardial lesions,
and heart weight between specific alcohol con-
sumption subgroups and three atherosclerosis
reference groups

Ratio of prevalence of myocardial lesions and mean
heart weight between extreme alcohol consump-
tion subgroups A and C

Figures
Extent of fatty streak in the average aorta in differ-

ent alcohol consumption subgroups
Extent of calcified lesions in the average aorta and

different alcohol consumption subgroups
Extent of raised lesions in the average aorta and

different alcohol consumption subgroups
Extent of calcified lesions in the average coronary

arteries in different alcohol consumption subgroups

Chapter 20. Atherosclerosis in smokers

Tables
Ratio of prevalence of atherosclerotic lesions in the

left anterior descending coronary artery, coronary
stenosis and thrombosis, and coronary heart dis-
ease as principal cause of death (between smokers
and non-smokers)

Ratio of extent of atherosclerotic lesions in the
average aorta and average coronary artery be-
tween non-smokers and heavy smokers, according
to physical activity of occupation

Ratio of prevalence of vascular lesions of the heart
and of cerebro-vascular lesions between non-
smokers and smokers
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Prevalence of myocardial lesions in different smok-
ing subgroups (age-standardized values)

Ratio of prevalence of myocardial lesions in heavy
smokers and non-smokers in comparison with two
atherosclerosis reference groups

Ratio of extent of atherosclerotic lesions in the
average coronary artery, prevalence of stenosis in
any coronary and of vascular lesions of the heart,
and heart weight, between specific smoking/al-
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cohol consumption subgroups and three athero-
sclerosis reference groups

Figures

Extent of raised lesions in the average aorta in
different smoking subgroups

Extent of raised atherosclerotic lesions in the average
coronary artery in different smoking subgroups


