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Abstract
Background—In explaining recent trends
in Russian mortality, alcohol drinking has
often been put forward as a major factor.
However, cardiovascular disease remains
the major cause of death in Russia and
alcohol is currently viewed as having a
protective eVect on heart disease. This
study explores this apparent paradox by
examining daily trends in deaths from
cardiovascular disease in Moscow.
Subjects—Those dying in Moscow in the
years 1993–1995.
Methods—Analysis of daily variation in
deaths based on data from Moscow City
death certificates.
Results—There is a significant increase in
deaths from alcohol poisoning, accidents,
and violence and cardiovascular diseases
on Saturdays, Sundays, and Mondays.
This is especially marked for sudden
deaths. This pattern is consistent with the
known pattern of drinking in Russia,
which is more likely to take place in binges
than is the case in other countries.
Conclusion—A possible causative role for
alcohol in sudden cardiovascular death is
suggested as there are no other obvious
explanations for this pattern, which can-
not be accounted for by daily variations in
traditional risk factors such as smoking or
lipids. Although this is inconsistent with
the prevailing view in the West that
alcohol is seen as cardioprotective, there
is considerable supporting evidence from
a necropsy study and from studies in other
places with a similar pattern of drinking.
In countries such as Russia, where pat-
terns of drinking diVer considerably from
that in the West, binge drinking can be an
important cause of sudden cardiac death.
This has important implications for esti-
mates of the amount of mortality world-
wide attributable to specific risk factors
and thus for national and international
policy.
(J Epidemiol Community Health 1998;52:772–774)

The Russian mortality crisis in the 1990s has
attracted much interest but is still poorly
understood. Since the mid-1980s, Russian life
expectancy at birth displayed unprecedented
fluctuations: first rising rapidly during Gor-
bachev anti-alcohol campaign, then decreasing
by 6.5 years for men and 3.5 years for women.
Young adults (35–49) have been most severely
hit by this mortality crisis. Deaths from
accidents and violence as well as alcohol
related deaths seem to play a major part,1 with

death rates from accidents and violence
increasing fivefold for men in their 40s between
1987 and 1994, and alcohol related mortality
increasing sevenfold.2 These increases, as well
as the substantial but short lived decline in
mortality coinciding with the anti-alcohol
campaign of the mid-1980s, point to alcohol
consumption as a major factor in the present
mortality crisis.3 4

However, the main cause of death contribut-
ing to these overall mortality trends is cardio-
vascular diseases. The most frequent single
cause of death is “coronary atherosclerosis”
(code 093 in the Soviet classification of
diseases). Deaths from this cause have contrib-
uted substantially to the recent fluctuation in
mortality, exhibiting a sharp fall in the years
after 1985, coinciding with Gorbachev’s anti-
alcohol campaign, followed by an even greater
increase. These changes were strikingly similar
to the observed changes in deaths from
accidents, violence, and alcohol related causes.4

To suggest that alcohol is a major risk factor
for cardiovascular disease in Russia, is at odds
with the prevailing view that alcohol protects
against circulatory diseases. However, we
hypothesised that an appreciable proportion of
what is described as “coronary atherosclerosis”
in Russia is a result of a disease process that
diVers fundamentally from what is understood
by the term in the West. The sharp temporal
variations of the death rates and the demo-
graphic characteristic of those most at risk
(typically aged 35–49) point to an acute impact
of alcohol on the cardiovascular system that
does not entirely fit the description of “coron-
ary atherosclerosis”, but suggests more sudden
cardiac death. To test our hypothesis we looked
at daily variations in number of deaths in Mos-
cow.

Alcohol consumption in Russia is character-
ised by binge drinking, leading to an increase in
deaths from accidents, violence, and alcohol
poisoning at weekends. If alcohol is a risk factor
for cardiovascular deaths in Russia, such deaths
might be expected to show any daily variation
seen for more unambiguously alcohol related
deaths.

Methods
We have analysed deaths from various causes in
Moscow among those aged 35 to 74 (238 225
deaths) by day of week, using data extracted by
Mosgorstat, the Moscow Statistical Com-
mittee, from all death certificates for the city for
1993 to 1995. The data include variables such
as dates of birth and death, age, sex, cause of
death according to the Soviet classification of
diseases (which contains 175 categories based
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on ICD-9), and a variety of socioeconomic
variables. Earlier work has shown that the
quality of Russian data is comparable to that in
the west.2 These were supplied in an ASCII file
and analysis was undertaken using SPSS.

Results
As expected, deaths in Moscow from alcohol
poisoning and for accidents and violence, (both
closely linked to alcohol consumption) follow a
weekly pattern with a higher number of deaths
during the weekend (table 1). Moreover, there
are more deaths from cardiovascular diseases
on Saturdays, Sundays, Mondays, than on
Tuesday, Wednesdays, Thursdays or Fridays.
This is statistically significant for men. For
women although not significant, a higher
proportion of deaths from cardiovascular
diseases is observed at the weekend. For
neoplasms, for which there is no suggestion of
an acute eVect of alcohol, there is no evidence
of a weekly pattern.

Disaggregating the cardiovascular death to
give finer categories shows that two causes of
deaths are responsible for this weekly pattern of
death: 093 or “coronary atherosclerosis” and
097 “other cardiac diseases” (table 2).

When deaths from “coronary atherosclero-
sis” and “other cardiac diseases” are examined
by age group, the weekend eVect is most obvi-
ous in those aged under 50. For clarity, the
results in table 3 show the percentage diVer-
ence from what would be expected if there was
no daily variation. Thus, among those aged 35
to 39, there are almost 10% fewer deaths than
would be expected on Tuesdays and almost
15% more deaths than expected on Saturdays.

An alternative explanation for the day of
week eVect is that the shortage of hospital staV
during the weekend could explain the higher
mortality. However, there is no weekly variabil-
ity for cancer. Moreover, only 38% of all deaths
occurred in hospital, and only 37% of cardio-
vascular deaths. If the same analysis is
performed separately according to place of
death, the day of the week eVect is strength-
ened for cardiovascular deaths outside of
hospital, which is consistent with the idea of a
sudden cardiac death, but is absent for deaths
in hospital.

Discussion
This research is subject to certain caveats: we
have not been able to conduct validation stud-
ies such as comparison of death certificates
with hospital case notes. Nor did we have
access to necropsy reports. Finally, the Soviet
classification used comprises only 175 causes
of death so does not allow for precise diagnos-
tic categories such as provided by ICD9 and it
emphasises immediate causes of death at the
expense of underlying ones.5 6 However, a
detailed examination of the data has been
undertaken and no important discontinuities
or other evidence of poor quality data has been
identified. In addition, we have not been able to
link individual data on alcohol consumption
with patterns of deaths so, as with all ecological
studies, the results should be treated with cau-
tion until further evidence is available.

Although in contrast with widely held views,
the suggestion that a significant proportion of
sudden deaths in Moscow might be caused by
alcohol is not new. A report published in 1986
identified alcohol as the most likely cause in
17% of those dying suddenly although this

Table 1 Daily variation in deaths of Moscow residents, 1993–95

Men (35–74)

Cardiovascular Cancer Alcohol
Accident and
violence Other

No (%) No (%) No (%) No (%) No (%)

Sunday 10 042 14.4 3824 14.2 150 16.5 3569 14.4 3459 13.6
Monday 10 184 14.6 3792 14.1 123 13.6 3409 13.8 3731 14.7
Tuesday 9 719 13.9 3868 14.4 128 14.1 3399 13.7 3680 14.5
Wednesday 9 817 14.0 3866 14.4 119 13.1 3465 14.0 3586 14.1
Thursday 9 833 14.1 3907 14.5 128 14.1 3490 14.1 3683 14.5
Friday 10 030 14.3 3862 14.4 104 11.5 3720 15.0 3671 14.4
Saturday 10 309 14.7 3735 13.9 155 17.1 3702 15.0 3612 14.2
p value for ÷2 6 df 0.0001 0.5193 0.0246 <0.0001 0.0371

Women (35–74)
Sunday 6 820 14.4 3281 14.4 30 18.2 1040 14.8 1823 14.0
Monday 6 700 14.1 3320 14.6 25 15.2 989 14.1 1802 13.8
Tuesday 6 673 14.1 3170 13.9 19 11.5 1002 14.3 1820 14.0
Wednesday 6 692 14.1 3276 14.4 31 18.8 1002 14.3 1860 14.3
Thursday 6 767 14.3 3162 13.9 19 11.5 972 13.9 1892 14.5
Friday 6 880 14.5 3333 14.6 15 9.1 1045 14.9 1975 15.1
Saturday 6 820 14.4 3254 14.4 26 15.8 954 13.6 1865 14.3
p value for ÷2 6 df 0.4798 0.2117 0.1563 0.3546 0.0871

Table 2 Distribution (%) of male deaths from “coronary
atherosclerosis” and “other cardiac diseases”, Moscow
1993–95

Day % Of total deaths

Sunday 14.8
Monday 14.4
Tuesday 13.8
Wednesday 13.8
Thursday 14
Friday 14.4
Saturday 14.8

Table 3 Percentage diVerence from what would be expected if no daily variation in deaths
from “coronary atherosclerosis” and “other cardiac diseases” by age group, Moscow
1993–95

35–39 40–44 45–49 50–54 55–59 60–64 65–69

Sunday −7.6 9.9 2.9 2.2 3.6 3.6 2.2
Monday 8.5 1.5 −4.1 −2.0 −2.7 5.0 0.8
Tuesday −9.7 −2.0 −2.0 −3.4 −2.0 −4.1 −2.0
Wednesday −6.2 −6.9 −5.5 −6.2 −4.1 −5.5 −0.6
Thursday −5.5 −10.4 2.9 4.3 −2.7 −2.0 −2.0
Friday 5.0 4.3 −2.0 5.0 2.9 −0.6 −0.6
Saturday 14.8 4.3 8.5 0.1 5.0 3.6 1.5
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figure was higher among those under 50 (35%).7

It also found, at necropsy, that most cases had no
significant coronary disease but, when material
could be collected soon after death, most had
evidence of cardiomyopathy, with analysis of
mitochondrial enzyme levels indicating that this
was caused by alcohol rather than other causes.

In the West, the prevailing view is that alco-
hol consumption reduces the risk of heart dis-
ease, exemplified by the statement in the World
Bank/WHO report on the global burden of dis-
ease that “after correcting for smoking, alcohol
consumption exerts a protective eVect on
cardiovascular death at all levels of
consumption”.8 However, this is based largely
on research conducted in countries where
alcohol consumption is lower than in Russia
and, specifically, where those who drink very
heavily are likely to exist on the margins of
society and to be excluded from studies based
on occupational cohorts. Furthermore, studies
that have focused specifically on sudden deaths
have found a positive association with
alcohol.9−11 Of particular note, a retrospective
study of 100 sudden deaths in Newcastle upon
Tyne, England, compared with 100 non-fatal
myocardial infarctions, showed that a higher
proportion of men who died had taken alcohol
three hours before deaths and that sudden
deaths were most common on Saturdays
whereas this was not the case for non-fatal
myocardial infarction.12 There is also support-
ing evidence from several studies undertaken in
Finland, where the pattern of drinking has tra-
ditionally resembled that seen in Russia. In one
Finnish study, the authors argue that “in cases
of sudden death, the aetiological role of coron-
ary heart diseases might have been over-
estimated among alcohol consumers, because
there is evidence that alcohol in itself can injure
the myocardium and cause a dangerous
arrhythmia or myocardial infarction”.8 A re-
cent Finnish study has reported a relative risk
of 6.5 of fatal myocardial infarction in those
drinking six or more bottles of beer in a session
compared with those drinking less than three13

and another found and an over twofold
increase in the risk of cardiac death in those
suVering frequent hangovers.14

The finding that more people in Moscow die
of cardiovascular diseases during the weekend
cannot plausibly be accounted for by weekly
variations in traditional risk factors such as lip-
ids and tobacco consumption. However, our
results are entirely consistent with the idea that
high alcohol consumption is a major determi-
nant of the Russian mortality crisis. The obser-
vation that there are more deaths from cardio-

vascular diseases on Monday than on Friday is
consistent with a latency period between alco-
hol use and cardiovascular eVects (typically
between 12–24 hours) which has been de-
scribed, for example, for blood pressure.15

Moreover, the distribution shown is likely to
substantially underestimate the impact of alco-
hol related cardiovascular mortality as it is
implausible that all heavy alcohol consumption
occurs at weekends.16

Although the negative impact of binge
drinking on cardiovascular mortality has been
described at the individual level, this is to our
knowledge the first time that it has been
illustrated at the population level. This has
obviously very important consequences, not
only for Russian policy makers but also for the
wider international community as it brings into
question the estimates of the global burden of
disease attributable to alcohol.8
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