
Chapter 19. Alcohol consumption
and atherosclerosis
A. M. LIFSIC

A study was made of the material obtained in 737 autopsies carried out on men aged
30-69 years (including 88 visitors) who had died in Yalta from various diseases, accidents,
and violence. Information on the consumption of alcohol was obtained by questioning the
subjects' near relations, neighbours, and associates, as well as from medical records.
The most reliable part of this information-the average number of days per month on
which the subject consumed alcohol-was taken as the basic criterion for grouping the
observations. People taking alcohol on 16 or more days per month had more extensive
atherosclerotic raised lesions in the aorta than those drinking on not more than 3 days per
month. This difference was most significant in the case ofcalcified lesions. Fatty streak in the
aorta was more extensive in the medium group (drinking on 4-15 days per month) than in
either of the extreme groups. As regards the coronary arteries, a significant difference
positively associated with alcohol consumption was established only in the case of calcifica-
tion. The few differences concerning myocardial and cerebral infarction had a negative
association with alcohol consumption.

Published results of investigations on the relation-
ship between alcohol consumption and athero-
sclerosis are conflicting. Many indicate an unfavour-
able influence of alcoholism on the course of arterial
hypertension (17), ischaemic heart disease (6, 9), and
cerebrovascular diseases (4, 28), but this is not neces-
sarily due to the effect of alcohol on atherosclerosis.
The doubt and discrepancies are to a considerable

extent the result of methodological difficulties such
as (1) variation in the definition of alcoholism,
(2) lack of reliable quantitative information on alco-
hol consumption, (3) inadequate control groups,
(4) failure to use objective quantitative methods to
appraise atherosclerosis, and (5) confusion between
the effect of alcohol consumption itself and the
influence of disorders (emaciation, obesity, avitamin-
oses) associated with alcoholism. In this study
problems (1), (2), (3), and (4) were partly overcome.

METHODS

Information on alcohol consumption was ob-
tained from a special standardized questionnaire,
which was completed when the subject's near rela-
tives, associates, and neighbours were interviewed.
Information was also obtained from the case history

and outpatient clinic and dispensary records. Ac-
count was taken of the duration and ftequency of
alcohol consumption, as well as of the average
amount consumed daily and of the preferred kind of
liquor. Information was also obtained on bouts of
hard drinking and on anti-alcoholism treatment.
The main criterion used for characterizing the

subjects was the frequency of alcohol consumption,
defined as the average number of days per month
during which the subject consumed alcoholic drinks.
This criterion was given preference because the data
on the frequency of drinking were much more
reliable than the information on the amount of
alcohol consumed. It is possible that the frequency
of using alcoholic beverages was related to the
frequency of the need and that this may be a more
characteristic indication of alcoholism than the daily
or occasional amounts of the alcohol consumed.
Other information on the use of alcohol was used to
support the classification into 3 subgroups in cases
where the information on the number of days per
month was not satisfactory. The alcohol consump-
tion subgroups were:

Subgroup A-those who drank occasionally or
never.
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Table 74. Criteria used for grouping subjects according
to alcohol consumption

Subgroup
Criteria

A B c

Main criterion:
Frequency of drinking (average
number of days per month) 0-3 4-15 16-31

Secondary criteria:
Average amount of beverages
drunk per day (expressed as
grams of absolute alcohol) < 60 60-100 > 100

Duration of systematic drinking
(years) 0 1-4 5 +

Drinking bouts no no yes

Special treatment for alcoholism no no yes

Table 75. Number of subjects, by category of alcohol
consumption and age

Subgroup
Age Total

A B c D

30-39 34 45 47 92 126

40-49 37 57 55 112 149

50-59 80 66 74 140 220

60-69 103 62 77 139 242

Total 254 230 253 483 737

Subgroup B-those who drank systematically, but
seldom.
Subgroup C-those who drank systematically and

frequently.
Table 74 shows the criteria used for this classifica-
tion. A fourth subgroup, D (B + C, i.e., those who
drank systematically), was also used for some pur-
poses. The distribution of the subjects, by alcohol
consumption subgroup and age, is shown in
Table 75, and by physical activity of occupation in
Table 76.
There were 702 male Yalta residents, aged 30-69,

who came to autopsy out of 877 who died during the
41/2-year study. Of these, 53 were rejected for the
purposes of this analysis because of lack of suitable
data on alcohol consumption. During the same

period 88 non-resident males aged 30-69 for whom
an alcohol consumption history was available were

Table 76. Distribution of alcohol consumption groups,
by degree of occupational physical activity (40-59 years)

Alcohol Physical activity of work
con- No. of

sumption cases Low Medium High Unknown
subgroup ( % % (

A 117 41.0 45.3 11.1 2.6

B 123 16.3 56.9 26.8 -

C 129 16.3 52.7 29.5 1.6

D 252 16.3 54.8 28.2 0.8

also autopsied. The total number of subjects studied
was therefore 737 males aged 30-69 years. Thus,
although the study included 74% of all male Yalta
residents aged 30-69 years who died during the
period, it is not suggested that the subjects were
representative of any particular population. The
comparison is between those who had a history of
high, medium, and low alcohol consumption.

Information on alcohol consumption, obtained
from the subject's relatives, associates, and neigh-
bours, was registered independently of knowledge of
cause of death and clinical and anatomical data.
Assessment of atherosclerosis and coronary stenosis
was completely independent of knowledge of alcohol
consumption.
The prevalence and extent of atherosclerotic le-

sions in the age groups 30-39, 40-49, 50-59, 60-69,
and age-standardized values were compared in sub-
groups A, B, C, and D. For the sake of convenience,
only the ratio of values in the two groups to be
compared is shown in some of the accompanying
tables, while the actual levels are shown in others. In
the tables where the ratio of values between the low
and higher alcohol consumption groups is shown:

1 means that both groups were equal.
>1 means that the low alcohol consumption

group had more atherosclerosis-a negative
association.

<1 means that the low alcohol consumption
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.
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Table 77. Ratio of prevalence of atherosclerotic lesions in the abdominal aorta between the
extreme alcohol consumption groups A and C

Fatty opi
Age group Any Fatty Fatty Fibrous streak and catedlesion streak streak only plaque fibrous lesions lesions lesions

plaque only

30-39 1.0 1.0 1.1 0.9 1.1 0.2 1.4 0.9

40-49 1.0 1.0 3.7 0.9 1.4 a 0.4 0.5 0.9

50-59 1.0 0.9 > 1.0 1.0 1.4 0.9 0.8 1.0

60-69 1.0 1.1 0.0 1.0 1.6 1.0 0.8 a 1.0

Standardized
average 1.0 1.0 2.2 1.0 1.4b 0.9 0.7c 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.

RESULTS

Atherosclerosis of the aorta
There was some association between prevalence of

calcified aortic lesions and alcohol consumption
(Tables 77 and 79), the trend being well marked.
There was merely a suggestion of a similar relation-
ship for the prevalence of complicated lesions.
Fibrous plaque and fatty streak without complicated
or calcified lesions tended to be more common in
low alcohol consumption groups.
There was a marked positive association between

alcohol consumption and the extent of calcified
lesions in both parts of the aorta (Tables 78 and 80)
and between alcohol consumption and the extent of
complicated lesions in the thoracic but not in the
abdominal aorta. The extent of raised lesions was
also significantly greater in the alcohol consumption
subgroups in the age group 40-49 years (Table 78).
The extent of fatty streak was higher in subgroup B
(Table 80). In the case of fibrous plaque the differ-
ence was significant only in the 40-9 age group in
both the thoracic and abdominal aorta (Table 78).
Also, the total atherosclerosis in the abdominal
aorta was greater in subgroups B and C (Table 80).
The comparison with the atherosclerosis reference

groups showed that the extent of raised lesions was
significantly lower in subgroup A than in the stan-
dardized average atherosclerosis group, and the
same trend was seen for calcified lesions. In sub-
group C the extent of calcified lesions was signifi-
cantly greater than in the standardized average
atherosclerosis group and the extent of raised lesions

was greater than in the low atherosclerosis group. It
can be concluded that there is a positive association
between alcohol consumption and calcified lesions
and, to a lesser extent, raised lesions.

Atherosclerosis of the coronary arteries
There were no differences between the different

alcohol consumption subgroups in the prevalence of
atherosclerotic lesions in the left anterior descending
coronary artery except for calcified lesions in sub-
group B (Table 81). Similarly, there were no differ-
ences in the prevalence of coronary stenosis, throm-
bosis, and occlusion in 3 coronary arteries and the
frequency of coronary heart disease according to
alcohol consumption. Apart from a slight suggestion
of a positive association between prevalence of cor-
onary calcified lesions and alcohol consumption, the
picture was much the same for all the alcohol
consumption subgroups.
The alcohol consumption subgroups were gener-

ally similar as regards the extent of lesions, except
that subgroup A had less extensive calcified lesions
than subgroups B or C considered separately or to-
gether (Table 82). The extent of total atherosclerosis
and fibrous plaque in the left anterior descending
coronary artery was less in subgroup C than in sub-
groups A and B.
Comparison with the atherosclerosis reference

groups showed that in subgroup A the extent of
raised and calcified lesions and the prevalence of
coronary stenosis were significantly lower than in the
high atherosclerosis group and at the same level as in
the standardized average atherosclerosis group. In

6
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Table 78. Ratio of extent of atherosclerosis lesions in the abdominal aorta and left
anterior descending coronary artery between the extreme alcohol consumption
subgroups A and C

Vessel Age group Total athero- Fatty streak Fibrous Compli- Calcified Raisedsclerosis '~ ra plaque cated lesions lesions lesions

Abdominal 30-39 0.9 1.1 0.7 0.2 0.6 0.6
aorta

40-49 0.6 b 1.0 0.5 b 0.8 0.5 0.5b

50-59 1.0 0.8 1.1 1.2 0.4 b 1.0

60-69 1.0 0.9 1.1 1.3 0.3c 1.0

Standardized 0.9 a 1.0 0.9 1.1 0.4 c 0.9 a
average

Left anterior 30-39 0.7 0.7 0.7 2.8 1.4 0.7
descending
coronary 40-49 1.0 0.7 1.0 0.5 1.0 1.0
artery

50-59 1.0 1.6a 1.0 0.8 0.4a 0.9

60-69 1.2 a 1.2 1.3 a 1.9 1.0 1.2 a

Standardized 1.1 1.1 1.2 a 1.1 0.6 1.1
average

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 79. Prevalence (%) of atherosclerotic lesions in abdominal aorta in different alcohol con-
sumption subgroups (age-standardized values)

Alcohol Any Fatty Fatty Fibrous streak and Co tp Calcified Raised

subgroup lesion streak streak plaque fibrous le-ons lesions lesions
only plaque only s

A 100.0 94.0 5.2 94.8 41.9 52.5 40.9 94.8

B 100.0 89.5 2.2 97.8 35.8 55.4 45.9 97.8

C 100.0 92.3 2.3 97.7 29.7 58.8 57.2 97.7

Statistical
significance A> C C> B,A

Table 80. Extent (% of surface) of atherosclerotic lesions in abdominal aorta in different
alcohol consumption subgroups (aged-standardized values)

Alcohol Total athero- Complicated Calcified Raised
consumption sclerosis Fatty streak Fibrous plaque lesions lesions lesionssubgroup

A 44.3 5.1 33.6 4.2 1.5 39.2

B 50.2 7.5 35.2 4.9 2.7 42.8

C 50.3 5.4 37.1 3.7 4.2 45.0

Statistical C, B>A B>C, A C>B>A C>A
significance
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Table 81. Prevalence (%) of atherosclerotic lesions in left anterior descending coronary artery
in different alcohol consumption subgroups (age-standardized values)

Alcohol Fatty Fat tysra opi Stenosis
Acohsmpton Ay Fty streak Fibrous andfibrostra compld Calcified Raised in anyconsumption lesion streak plaque pand fibrous icated lesions lesions coronarysubgroup only plaque only lesions ~~~~~~~~~~~~artery

A 100.0 86.2 2.5 97.5 65.1 9.5 31.5 97.5 17.1

B 100.0 81.5 2.2 97.8 55.5 11.6 40.9 97.8 23.7

C 99.6 82.3 2.5 97.1 59.3 8.2 37.2 97.1 17.8

Statistical
significance A > B B > A

Table 82. Extent (% of surface) of atherosclerotic lesions in left anterior descending
coronary artery in different alcohol consumption subgroups (age-standardized values)

Alcohol Ttlahr opiae acfid Rieconsumption Ttaterosis- Fatty streak Fibrous plaque Complcanted calcified Rasesdsubgroup lso ein ein

A 34.6 2.2 30.0 0.3 2.1 32.3

B 36.8 2.3 30.5 0.2 3.8 34.6

C 31.4 2.0 25.9 0.2 3.3 29.4

Statistical B>C B, A>C B>A B>C
significance

subgroup C the extent of raised lesions was signifi-
cantly lower than in the standardized average
atherosclerosis group and the prevalence of coronary
stenosis significantly lower than in the high athero-
sclerosis group. Few significant differences were
found for calcified lesions. The results suggest the
absence of an association between alcohol consump-
tion and coronary stenosis.

Myocardial lesions and heart weight
The frequency of fresh myocardial infarction and

large myocardial scar in subgroup C was signifi-
cantly lower than in the high and standardized
average atherosclerosis groups, whereas fresh myo-
cardial infarction was more frequent in subgroup A
than in the standardized average atherosclerosis
group. It can be concluded that there is a negative
association between alcohol consumption and fresh
myocardial infarction. The weight of the heart in
subgroups A and C was significantly higher than in
the low atherosclerosis group (i.e., than the normal
heart). The data obtained when subgroups A and C
were compared with regard to large myocardial scar
were equivocal (Table 83). Mean heart weight

differed only in age group 60-69, being lower in the
high alcohol consumption groups.

Cerebrovascular lesions

Cerebral infarction was significantly less frequent
in alcohol consumption subgroup B than in sub-
groups A or C (Table 83). The same trend was
observed for cerebral haemorrhage.

DISCUSSION

In summary, it may be stated that fairly convin-
cing positive associations were revealed between the
consumption of alcohol and the degree of athero-
sclerosis in the aorta; associations for coronary
lesions were less marked; myocardial and cerebro-
vascular lesions tended to be inversely associated
with alcohol consumption.
The results for the aorta-more extensive fibrous

plaque and more extensive calcified lesions in alco-
holics-are in agreement with the findings of Kimu-
ra (14) and Rapoport (25) but contrary to those of
Anichkov (2), Maisyuk (22), and Sedov (26). This
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Table 83. Prevalence (%) of myocardial and cerebrovascular lesions in different
alcohol consumption subgroups (age-standardized values)

Myocardial lesions Cerebrovascular lesions

consumption Coronary Fresh Large
subgroups occlusion myocardial myocardial Haemorrhage Infarct All lesions

without infarction scar only only
infarct (total) (total)

A 7.8 9.5 20.5 5.5 3.5 9.0

B 10.2 6.9 22.2 2.2 0.6 3.4

C 9.8 3.6 17.7 3.0 4.5 7.9

Statistical A, B>C C, A>B A, C>B
significance

may be because the latter investigations were based
mainly on a comparison of the prevalence of
atherosclerosis in alcoholics and non-drinking
people. But after the age of 40, atherosclerosis was
found in the abdominal aorta in 100% of the exam-
ined cases, irrespective of alcohol consumption.

Interestingly, the mean area of fatty streak in the
aorta in the subgroup B proved to be significantly
larger than in the subgroups A or C. In studying the
blood lipids in alcohol addicts, some investigators
(5, 11, 20) discovered the prevalence of hypercholes-
terolaemia and a higher content of beta-lipoproteins
while other researchers (10, 30) found the reverse,
noting more frequently a lower content of choles-
terol in the blood, particularly of its esterized frac-
tions (3). Hence it may be assumed that the increase
in extent of fatty streaks in the aorta in the sub-
group B is linked with the hypercholesterolaemia
caused by systematic alcohol consumption, while the
decreased extent of fatty streak in subgroup C
possibly reflects the general alimentary and metabo-
lic disorders and disturbances of liver function that
develop in association with the more severe forms of
alcoholism.
The most convincing positive associations (pub-

lished for the first time) were established between
alcohol consumption and calcified lesions in the
aorta and, to a lesser extent, in the coronary arteries.
The increase in calcified arterial lesions associated

with alcoholism is perhaps due to a disturbance of
liver function. Calcified lesions of the aorta and the
coronary arteries were also more prevalent and
extensive in subjects dying from liver cirrhosis, while
other types of atherosclerotic lesions showed no
increase or were even decreased (see Chapter 11).
The close metabolic interconnexions between

magnesium and calcium are well known, these ele-
ments being antagonists. According to Kalb-
flisch (12) and Ferrans (7), alcoholic intoxication
may provoke intensive excretion of magnesium from
the body. The hypomagnesaemia leads to a rise in
the calcium content of the blood and is likely to
favour intensive deposition of calcium in various
tissues, including the walls of the arteries. This point
calls for a special study.
No positive correlations were found between alco-

hol consumption and other types of atherosclerotic
lesions of the coronary arteries. Quite the contrary, a
negative correlation was recorded in 6.3% of the
standardized indices analysed.
Coronary thrombosis and sudden death from

acute coronary occlusion without myocardial infarc-
tion was observed in each of the alcohol consump-
tion subgroups but there was no association with
alcohol consumption. This to some extent contra-
dicts well known and accepted forensic data on the
circumstances attending sudden death. Many re-
searchers consider that alcohol is a significant con-
tributory factor in the pathogenesis of sudden death
from acute coronary insufficiency stemming from
atherosclerosis and hypertensive disease (23, 24, 29).
The weight of the heart in subgroup C was

significantly higher than in the low atherosclerosis
group, which can be regarded as the normal weight
of a heart. However, subgroup A also had the same
heart weight, and it is difficult to draw any definite
conclusion.
We found no positive correlation of vascular

lesions of the myocardium with alcohol consump-
tion. Quite the contrary, individual indices defining
the prevalence of a fresh or a repeated infarction
revealed a reverse relationship. In this respect our
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findings are in agreement with data from pathologi-
cal studies (8, 27) as well as with the results of
epidemiological investigations into ischaemic heart
disease (13,16). Clinical observations indicate, how-
ever, that the consumption of alcohol not infre-
quently provokes attacks of angina pectoris, hyper-
tensive crises, infarctions, the onset of arrhythmias,
and the development of cardiac insufficiency
(6, 9, 17). These contradictions may be partly
explained by the existence of alcoholic cardio-
myopathy (1, 7).

Experimental investigations have shown that
administration of alcohol to animals does not induce
atherosclerosis but is attended by an increase in the
permeability of the small vessels, dystrophic changes
in the muscular fibres, perivascular cardiosclerosis,
and the development of cardiac insufficien-
cy (15, 21).
The differences between the subgroups were small,

but there was a slight suggestion of a negative
association between the prevalence of cerebral in-
farction and alcohol consumption. This fact is in
agreement with the data from the pathological inves-
tigations made by Leary (18), Wilens (30), and Lere-
boullet (19), who reached the conclusion that alco-
holism does not contribute to the development of
cerebral atherosclerosis.

Finally, we must consider the possible sources of
error and the factors limiting the significance of our
results. The first of these is the reliability of the
information obtained on the quantitative consump-

tion of alcohol. The main criterion we chose, the
frequency of consumption of alcoholic beverages,
was not entirely reliable.

Moreover, in Yalta (where most of the subjects
lived) a considerable part of the alcoholic beverages
consumed consisted of grape wines, dry or fortified,
while in other towns strong alcoholic liquors were
mostly consumed. This fact may be of importance
not only in the sense of different concentrations of
alcohol but also in respect of the various admixtures
present in beer, wine, vodka, and other beverages.
The negative association of alcohol consumption

with the prevalence and extent of atherosclerotic
lesions, if it exists, may result partly from the
influence of physical activity of occupation. Sub-
group A contained a high proportion of subjects
whose work involved little physical activity, while
the work of a high proportion of subjects in sub-
groups B and C entailed intense physical activity
(Table 76). In Chapter 18 it was shown that a high
degree of physical activity is associated with low
levels of fibrous plaque in the coronary arteries.
The positive correlation between the consumption

of alcohol and the extent of fibrous plaque in the
aorta may be conditioned by the systematic intensive
smoking that frequently accompanies alcoholism.
Approximately 70% of subgroup C subjects inva-
riably smoked 20 or more cigarettes per day. The
combined effect of alcohol and smoking on athero-
sclerosis will be analysed in more detail in Chap-
ter 20.

RESUME

CHAPITRE 19. CONSOMMATION D'ALCOOL ET ATHE'ROSCLEROSE

Une etude a ete pratiquee sur le materiel recueilli au
cours de 737 autopsies realisees chez des hommes de
30-69 ans (y compris 88 h6tes de passage) decedes a
Yalta de causes diverses: maladie, accident, ou mort
violente. Les indications sur la consommation d'alcool
ont ete obtenues en questionnant les proches, les voisins
et les relations des defunts, et en consultant leurs dossiers
medicaux. La partie la plus suire des renseignements - la
moyenne mensuelle des jours au cours desquels le sujet
consommait de 1'alcool - a et prise comme critere
fondamental pour le groupement des observations. Les
sujets qui buvaient de 1'alcool au moins 16 jours par
mois avaient des lesions saillantes atherosclereuses plus

etendues dans l'aorte que ceux qui ne prenaient pas
d'alcool plus de 3 jours par mois. Cette difference etait
particulierement notable dans le cas des lesions calcifiees.
Les trainees lipidiques de la paroi aortique etaient plus
etendues dans le groupe moyen (qui s'alcoolisait de
4-15 jours par mois) que dans l'un ou l'autre des groupes
extremes. En ce qui concerne les arteres coronaires, on
n'a etabli de difference significative sfirement liee A la
consommation d'alcool que dans le cas de calcifications.
Les quelques differences concernant l'infarctus myo-
cardique ou cerebral n'ont pas de rapport avec la consom-
mation d'alcool.
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