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PAPERS AND SHORT REPORTS

Alcohol and ischaemic heart disease in middle aged British men

A G SHAPER, A N PHILLIPS, S J POCOCK,

Abstract

The relation between alcohol intake and ischaemic heart disease
was examined in a large scale prospective study of middle aged
men drawn from general practices in 24 British towns. After an
average follow up of 6-2 years 335 of the 7729 men bad
experienced a myocardial infarction (fatal or non-fatal) or sud4dn
cardiac death. Nosignificantrelationwasfound bet~ween.reported
alcohol intake and the incidence of such events. Though the
group oflight daily drinkers had the lowest incidence ofischaemic
heart disease events, it also contained the lowest proportion of
current smokers, had the lowest mean blood pressure, had the
lowest mean body mass index, and contained the lowest propor-
tion ofmanual workers. These characteristics are more likely to
account for the apparent protective .effect of alcohol against
ischaemici heart disease than a direct effect of alcohol.
Compared with the effects of-established risk factors alcohol

seems to be quite unimportant in the development of ischaemic
heart disease.

Introduction

Heavy drinking has long been known to damage the heart, and the
concept ofalcoholic cardiomyopathy is well recognised, though this
is not a diagnosis often made in Britain.' It is also becoming more
widely recognised that there.is a strong association between heavy
drinking and hypertension.' Most widely accepted, however, is the
belief that light or moderate drinking-is beneficial, or "protective,"
in relation to ischaemic heart disease.3 4We examine here;.-the
relation between alcohol consumption and ischaemic heart disease
in middle aged men taking part in the British regional heart study, a
large prospective study of cardiovascular disease.
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Subjects and methods.
The British regional heart study includes 7735 men aged 40-59 selected

randomly from the age-sex registers ofone group general practice in each of
24 towns in England, Wales, and Scotland.I The general practice selected in
each town has a social class distribution representative of the men of that
.town. .
From the age-sex register ofeach practice some 420 men aged 40-59 were

selected at random-into stratified five-year age groups of equal size. The list
of names was reviewed'by the doctors in the practice, and only those who
were not able to participate because of severe mental or physical disability
were excluded: about six to 10 men in each practice were excluded for this
reason. The general practitioner signed a letter inviting the men to take part,
and 78% of those invited attended for examination. Research nurses filled in
their answers to an extensive questionnaire that included questions on
alcohol consumption as part of a general inquiry into dietary, drinking, and
smoking habits. The men were asked whether a doctor had ever told them
that they were suffering from any disorder on a given list, and they were also
asked about details of any' regular drug treatment. Several physical
measurements were made, a resting electrocardiogram recorded, and blood
samples taken for biochemical and haematological tests.

ALCOHOL INTAKE

On the basis oftheir answers to questions about frequency and quantity of
alcohol intake the men were grouped into.eight drinking categories: non-
drinkers, occasional drinkers (special occasions or once or twice a month),
weekend drinkers-(one or two, three to six, or more' than six drinks a day),
and men drinking daily or on most days (one or two, three to six, or more
than six drinks a day). A drink was defined as a halfpint ofbeer, one glass of
wine or sherry, or a single tot of spirits. No questions were asked about
previous drinking habits. Data for six men were missing. The terms "light"
(one or two drinks), "moderate" (three to six), and "heavy" (more than six)
are used when describing both daily and weekend drinkers. The two heavy
drinking categories are open ended, and therefore it was not possible to
estimate precisely. the average daily intakes for men in these categories.
There were also important differences in the distribution of risk factors
(cigarette smoking, systolic blood pressure, social class) between weekend
and daily drinkers within each quantity group (see table I). We therefore
present the data in eight categories rather than attempting to use a single
quantitative variable-for example, g alcohol/day.
The reported alcohol consumption was compared with 25 biochemical

and haematological measurements performed on a single blood sample taken
when the questionnaire was completed.6 Several measurements showed
substantial dose-response relations with the reported alcohol consumption,
including y-glutamyltransferase activity, concentrations of high density
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TABLE I-Drinking categories and their relation to risk factorsfor ischaemic heart disease

No ofdrinks

Weekend Daily

None Occasional 1-2 3-6 >6 1-2 3-6 >6

No (%) of subjects 466 (6) 1845 (24) 725 (9) 1234(16) 1095 (14) 585 (8) 947 (12) 832 (11)
Mean age (years) 51-4 50 3 50-7 50 0 49-0 51-0 50 3 49-6
No (%) ofcurrent smokers 172 (37) 738 (40) 225 (31) 494(40) 591 (54) 129 (22) 369 (39) 474 (57)
Smoking years 19-1 19-5 17-2 20-3 24-5 16-2 21-5 25-5
Blood pressure (mm Hg):

Systolic 144 144 144 145 147 142 145 151
Diastolic 81 81 81 82 84 81 82 85

Serumcholesterol(mmol/l) 6-2 6-3 6-3 6-3 6-3 6-4 6-4 6-3
Highdensitylipoproteincholesterol(mmol/1) 1-04 1-05 1-10 1 11 1-14 1-16 1 19 123
Meanbodymassindex(kg/m2) 25-4 25-3 25-2 25-5 25-8 25-1 25-5 25-8
No (%) of "obese" subjects 98 (21) 351 (19) 109 (15) 247 (20) 263 (24) 88 (15) 199 (21) 200 (24)
No (%) ofmanual workers 312 (67) 1033 (56) 312 (43) 703 (57) 898 (82) 170 (29) 407 (43) 591 (71)

TABLE II-Prevalence ofindicatorsfor ischaemic heart disease atfirst examination

Definite myocardial Recall ofa doctor's
Drinking infarction on Angina on standardised diagnosis ofischaemic
category No electrocardiography chest pain questionnaire heart disease

None 466 5-6 12-7 11 1
Occasional 1845 3-3 8-0 6-0
Weekends:

1-2 725 2-1 4-4 4-4
3-6 1234 2-8 8-4 5 5
>6 1095 3-5 8-7 4-5

Daily:
1-2 585 3-1 6-8 5-5
3-6 947 3-1 5-4 4-1
>6 832 2-6 9-3 4-7

Total 7729 3-1 7-8 5 5

TABLE IiI-Alcohol intake and incidence ofmajor ischaemic heart disease events in men
with no evidence ofischaemic heart disease atfirst examination

Drinking No (%) with ischemic Adjusted rate*
category No heart disease (%)

None 343 9(2-6) 2-6
Occasional 1453 53 (3 6) 3-8
Weekends:

1-2 607 16(2-6) 3-0
3-6 980 29(3-0) 3-1
>6 849 24(2-8) 2-4

Daily:
1-2 465 10 (2-2) 2-6
3-6 775 20(2-6) 2-5
>6 631 22 (3-5) 3-0

Total 6103 183 (3 0)

*Taking into account age, smoking years, and social class.

lipoprotein cholesterol, uric acid, and blood lead, and mean red cell volume.
These findings6 strongly supported the validity of the reported alcohol
consumption and the use ofthe eight drinking categories.

SMOKING

Smoking habits were ascertained from a standardized questionnaire.
Though detailed information was obtained, in this paper we refer only to the
proportion ofcurrent cigarette smokers in each drinking category and to the
number of years a man had smoked (smoking years), irrespective of the
quantity of cigarettes smoked.7

PRESENCE OF ISCHAEMIC HEART DISEASE

We used three sources of information about the presence of ischaemic
heart disease at initial examination-namely, a standardised chest pain
questionnaire for angina or possible myocardial infarction'; a computerised

three lead orthogonal electrocardiograph to detect myocardial ischaemia or
infarction3; and the subject's recall of a doctor's diagnosis of angina or
myocardial infarction (heart attack, coronary thrombosis).9

FOLLOW UP

All men, whether or not they showed evidence ofischaemic heart disease
at the first examination, were followed up for mortality and cardiovascular
morbidity.'0 The criteria for becoming a "case" of major ischaemic heart
disease have been described." In brief, fatal cases were those coded as
International Classification of Diseases 410414 on the death certificate.
Non-fatal cases ofmyocardial infarction had to fulfil at least two of the three
standard criteria: severe prolonged chest pain, changes detectable by
electrocardiography or enzymic changes. By July 1985, 335 of the 7729 men
had experienced a major ischaemic heart disease event.

STATISTICAL METHODS

The simultaneous contributions of alcohol intake and other factors to the
risk of severe ischaemic heart disease events were analysed by a multiple
logistic model. The adjusted rates presented in the figure and table III were
obtained by using such models with age and cigarette smoking (smoking
years) fitted as continuous measurements and social class fitted as five
dummy variables.

Results

ALCOHOL INTAKE AND OTHER RISK FACTORS

Table I shows the number and proportion of men in each of the eight
categories of alcohol consumption and also gives information on the relation
between the drinking categories and other potential risk factors for
ischaemic heart disease.
Age-Subjects who drank heavily, either at the weekend or daily, tended

to be younger than moderate or light drinkers.
Cigarette smoking-In both the weekend and daily drinking categories

there was a strong association between the proportion of current cigarette
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smokers and alcohol intake. The group of light daily drinkers contained the
lowest proportion of current cigarette smokers; this was true both for
manual and for non-manual workers. 12 The group oflight weekend drinkers
contained the next lowest proportion of smokers. Non-drinkers and
occasional drinkers had smoking rates similar to moderate drinkers, which
might reflect the previous drinking habits of these men. In both weekend
and daily drinkers there was a positive association with smoking years, the
lowest figure being seen in the light daily drinkers. Again, the number of
smoking years for non-drinkers and occasional drinkers was similar to that in
moderate drinkers.
Blood pressure-As in other studies heavy daily drinkers had significantly

higher mean systolic and diastolic blood pressure than non-drinkers or
occasional drinkers. Light daily drinkers had the lowest mean systolic blood
pressure.
Blood lipid concentration-Serum cholesterol concentration did not

show any consistent relation to alcohol intake, but the high density
lipoprotein cholesterol concentration showed a consistent dose-response
relation with alcohol intake.
Body mass index-There was a slight trend of increasing mean body mass

index from light to heavy drinkers, but a clearer trend was seen in the
proportion of men who were obese-that is, in the top fifth of the
distribution of body mass index (>28 kg/mi). Surprisingly, weekend and
daily drinkers had the same mean body mass index and the same proportion
classed as obese for light, moderate, and heavy drinkers.

Social class-In both weekend and daily drinkers there was a strong and
consistent trend towards a higher proportion of manual workers among
groups with a greater alcohol intake. Heavy drinking was- strongly associated
with manual worker state. Conversely, the lowest proportion of manual
workers by far occurred among light drinkers, particularly light daily
drinkers. The group of non-drinkers, like heavy drinkers, also showed a
predominance ofmanual workers.

735

exceeding 04%. The impression of a lower incidence of heart disease events
in light daily drinkers is somewhat reduced after the lower prevalence of
smoking and the greater proportion of manual workers in the group have
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Attack rates (%) of major ischaemic heart disease events in eight drinking
categories. Bars represent 95% confidence limits for unadjusted rate (0).
O=Rate adjusted for age, smoking years, and social class.

PREVALENCE OF ISCHAEMIC HEART DISEASE

Table II shows three indicators of the presence of ischaemic heart
disease-namely, definite myocardial infarction as shown on an electro-
cardiogram,8 definite angina as ascertained by a standard questionnaire,8 and
recall of a doctor's diagnosis of ischaemic heart disease (angina or heart
attack).9 The prevalence of all three indicators was significantly higher in
non-drinkers than in those who took alcohol. Occasional drinkers had
slightly higher rates of recall of a doctor's diagnosis of ischaemic heart
disease than subjects in other drinking categories. No other consistent
relation was seen between alcohol intake and the prevalence of ischaemic
heart disease.

ALCOHOL AND MAJOR ISCHAEMIC HEART DISEASE EVENTS DURING
FOLLOW UP

After the first examination 335 of the 7729 men experienced a major
ischaemic heart disease event (figure). A global significance test (XI=6 5, 7
df, p=0 5) showed no evidence of a relation between alcohol intake and the
attack rate of these events. Such a global test, however, lacks the statistical
power to detect specific departures from the null hypothesis, and the
observed univariate pattern ofassociation therefore deserves some comment.

Daily light drinkers had the lowest attack rate. This was a fairly small
group of men containing the lowest proportion of current smokers, having
the lowest mean smoking years, the lowest mean systolic and diastolic
blood pressures, and the lowest mean body mass index and proportion of
obese subjects, and containing the lowest proportion of manual workers
(table I). In the group of daily drinkers the incidence of attacks increased as
daily alcohol intake increased, but the trend was not significant. The
heaviest drinkers (more than six drinks daily) had the same rate ofattacks as
the non-drinkers and the total sample of men-that is, 4-3%. The highest
attack rate occurred in the occasional drinkers.

OTHER RISK FACTORS

Logistic regression was used to calculate the adjusted percentage
rates of ischaemic heart disease for each alcohol category-that is, allowing
for differences in age, cigarette smoking (smoking years), and social class.
We did not think that it was appropriate to adjust for blood pressure or
differences in blood lipid concentration, as both could be mechanisms by
which alcohol and ischaemic heart disease are associated. The figure shows
the adjusted percentage rates together with the unadjusted percentage
rates and their 95% confidence limits. The adjusted percentages are not
substantially different from the unadjusted percentages, with no change

been taken into account. Though the prevalence of ischaemic heart disease
was highest among the non-drinkers (table II), this did not result in a higher
rate of attacks among non-drinkers (figure), possibly because the number of
men with ischaemic heart disease in the non-drinkers was too small to have a
notable impact on their overall rate of attacks.

INCIDENCE OF ISCHAEMIC HEARTNSEASE EVENTS IN MEN WITHOUT
HEART DISEASE

Alcohol may have different effects on men with and without pre-existing
ischaemic heart disease, and those who know that they have ischaemic heart
disease or who have symptoms-for example, angina-may change their
drinking habits. It was therefore necessary to examine the incidence of
severe ischaemic heart disease events in the 6103 men who did not show
evidence of ischaemic heart disease at the first examination. Men who had
electrocardiographic evidence ofmyocardial infarction or definite ischaemia
or angina as ascertained by questionnaire, or who recalled a doctor
diagnosing ischaemic heart disease, were excluded.

Table III shows that, as expected, the incidence is reduced by about one
third overall compared with that shown in the figure. There was no
consistent relation between alcohol consumption and the incidence of severe
ischaemic heart disease events, though the highest incidence was still seen in
occasional drinkers as well as in the heavy daily drinkers and the lowest in
light daily drinkers. In the daily drinkers there was again a progressive
increase in the incidence of severe ischaemic heart disease events with
increasing alcohol intake, though this trend was not significant. When these
incidences were adjusted to allow for the effects of age, smoking years, and
social class the highest incidence persisted in the occasional drinkers, but the
daily light drinkers no longer had the lowest incidence.

Discussion

In this large prospective study of middle aged men in Britain we
found no significant association between alcohol intake and the
incidence or attack rate of major ischaemic heart disease events.
These findings seem to conflict with recent reviews that suggest that
moderate alcohol intake protects against ischaemic heart disease.3
Though our findings do not indicate any increased incidence of
ischaemic heart disease in our heaviest drinking category, we made
no special effort to identify very heavy drinkers or alcoholics as has
been done in some earlier studies."3"11 The findings do, however,
agree with some earlier prospective studies of ischaemic heart
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disease in Britain'6 and the United States,"' which -showed no
relation between alcohol intake and ischaemic heart disease.
One basic problem is that few studies have attempted to validate

the reported alcohol intakes. Some have relied on the inclusion of
alcohol intake in a 24 hour or two to three day dietary recall, which
may exclude the days on which alcohol intake is most likely to take
place.'8 19 Others have depended on the retrospective reporting of a
dead person's alcohol intake by the surviving spouse or friends.20

HEAVY DRINKERS

There are reasons for expecting a higher incidence of ischaemic
heart disease in heavy drinkers. Such a group contains a high
proportion of cigarette smokers and is more likely to have increased
blood pressure. A Swedish study that used registration with the
Temperance Board as an indicator of heavy drinking found an
increased incidence ofnon-fatal ischaemic heart disease and sudden
cardiac death independent of blood pressure and smoking.'4 Some
early pathology studies, however, have suggested that heavy
drinkers have less extensive atherosclerosis,2' and recent arterio-
graphy studies have shown that coronary occlusion scores are higher
among non-drinkers and light drinkers than among moderate or
heavy drinkers despite an increased prevalence of cigarette smoking
in the heavy drinkers.22 This last finding might be associated with
dietary changes likely to occur in heavy drinkers, in whom fatty
meals may not be well tolerated and in whom an increasing
proportion of total energy intake comes from alcohol.23 The British
regional heart study shows no evidence of an increased incidence of
ischaemic heart disease in the heavier drinkers despite higher mean
blood pressures and a higher prevalence of cigarette smoking.

This finding clearly demands an explanation. Foremost must be
the fact that our study made no attempt to identify extremely heavy
drinkers; our "heavy" drinking groups included some men who
would not commonly be regarded as being very heavy drinkers.
Other variables affected by alcohol-for example, dietary factors,
blood lipid components, and coagulation or lysis phenomena-may
also offset the increased blood pressure and cigarette smoking in the
heavy drinkers.

DOES MODERATE ALCOHOL CONSUMPTION PROTECT AGAINST
ISCHAEMIC HEART DISEASE?

According to Turner et al, "The cumulative epidemiological
evidence from a number of studies consistently confirm the
existence of a negative association between moderate alcohol use
and coronary heart disease (particularly myocardial infarction)"3;
and Marmot said: "The evidence is far from complete; but it does
point towards a protective effect ofmoderate alcohol consumption"4
and "The apparent protective effect is not large but the consistency
of the association and the existence of plausible mechanisms
increase the likelihood that the negative association is causal. "4

This paper does not allow more than a brief critical comment on
these two reviews, the findings of which are based mainly on
seven longitudinal studies (Western Electric,24 25 Framingham,26 27
Honolulu,26 28-30 Puerto Rico,'8 26 31 Busselton, Australia,32 White-
hall, London,'9 33and Yugoslavia34 3S) and one case-control study, in
which alcohol intake was -determined before the ischaemic heart
disease event occurred (Kaiser-Permanente3638). None of these
studies provides biochemical or haematological validation ofalcohol
intake, and in many of them the grouping of subjects into drinking
categories is based on limited information. In particular, the
designation of "non-drinkers" is extremely loose; the overlap with
occasional and even light drinkers must be considerable, and
previous heavy drisnking cannot be excluded.
The findings in these studies vary considerably and in most-for

example, the Kaiser-Permanente, Puerto Rico, Whitehall, and
Busselton studies- are based substantially on the higher incidence
of cardiovascular disease in those designated as non-drinkers. The
use of non-drinkers as a baseline group for comparison is fraught

with problems. It is a mixed group with a varying experience of
alcohol, and many have given up drinking for reasons of ill health (G
Wannamethee, A G Shaper, unpublished observations). Once non-
drinkers are excluded as a baseline group in these studies there is
little to show that light or moderate'drinking protects against
ischaemic heart disease. In the Honolulu study the data suggest that
there is a continuous inverse relation between heart disease and
alcohol intake: the more alcohol that is drunk the lower the
mortality from ischaemic heart disease. A low incidence ofischaemic
heart disease in very heavy drinkers was also seen in the Yugoslavian
study, but drunkenness was predictive ofsudden coronary death. If
anything is clear from a review ofthese large studies it is that there is
no consistent relation between alcohol intake and ischaemic'heart
disease.

Conclusion

The apparent "protection" of light daily drinkers from ischaemic
heart disease is more' likely to' be a consequence of multiple
advantageous characteristics, such as low blood pressure and mean
body mass index, experienced over a lifetime than a direct effect of
alcohol intake. We have calculated that ifa genuine effect did exist it
would require a study three times the size of this one with at least
three times the number of major ischaemic heart disease events to
provide significant evidence of a 30% reduction in the risk of
ischaemic heart disease events in light daily drinkers compared with
non-drinkers or heavy daily drinkers. Even then we could not be
certain that the association with alcohol was truly causal. The
possible risks or benefits ofalcohol must be seen in perspective. The
established risk factors such as cigarette smoking, high blood
pressure or serum cholesterol concentration, family history, and
diabetes mellitus all outweigh any possible contribution made
by alcohol to the risk of ischaemic heart disease."

There' is strong evidence that heavy drinking is associated with
increased morbidity and mortality from several disorders, from
hypertension and hepatic disease to psychiatric problems and road
traffic accidents. The social effects, including damage to family life
and work performance, are considerable. We should be extremely
cautiousaboutsuggestingthatregulardrinkinghashealth promoting
attributes even though there is no evidence that light drinking
carries any hazard to health. Continued support for the "protective
effect of moderate alcohol consumption" should be based on
stronger evidence than is at present available.

The British Regional Heart Study is a research group of the British Heart
Foundation and also receives grants from the Medical Research Council and
the Department of Health and Social Security. The Institute of Alcohol
Studies provides support for those studies relating to the effects of alcohol.
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Congenital rubella in babies of south Asian women in England and
Wales: an excess and its causes

ELIZABETH MILLER, ANGUS NICOLL, STEPHEN A ROUSSEAU, PETER J L SEQUEIRA,
MILTON H HAMBLING, RICHARD W SMITHELLS, HELEN HOLZEL

Abstract

The incidence of congenital rubella was found to be 2-3 times
higher in Asian than non-Asian births in England and Wales. This
was attributed in part to higher susceptibility to rubella in Asian
than non-Asian women, as shown by antenatal serological data
frompublic health laboratories in Leeds, Luton, andManchester.
Examination of the ethnic origin of pregnant women requesting
laboratory testing after contact with rubella or rash and ofwomen
with laboratory confirmed rubella in pregnancy also suggested
that the disease was being underdiagnosed in pregnant Asian
women. Failure to prevent congenital rubella by termination of
infected pregnancies may therefore contribute to the increased
incidence of the syndrome in Asians.

Health education programmes about the dangers of rubella in
pregnancy and of the need for vaccination can readily be
promoted in the Asian community through existing ethnic
organisations. Protection ofother ethnic minorities likely to be at
similar increased risk may require a vaccination programme
aimed at national elimination of rubelia.

Introduction

Congenital rubella is a cause of severe and permanent disability. An
affected child is distressing and burdensome for the family and
usually requires lifelong support of health and educatitnal services.
Unlike other types of severe handicap, the cause of this condition
is both known and preventable, either by vaccination or by
terminating infected pregnancies.
The British rubella vaccination policy is to immunise selectively

girls while at school and non-immune adult women before or after
pregnancy. It is therefore important to seek out and concentrate
resources on those women most likely to be at risk. A study at a
London antenatal clinic showed one such group to be ethnic south
Asians (immigrants from India, Pakistan, Bangladesh, or Sri Lanka
or east African Asians; for simplicity referred to here as Asians)j
since susceptibility to rubella was higher in these patients than in
non-Asian women. ' We have investigated this finding by comparing
susceptibility in Asian and non-Asian antenatal patients elsewhere
in Britain. We have also compared the incidence of confirmed
rubella infection in pregnancy as well as that of notified congenital
rubella in Asian and non-Asian births in England and Wales.

Subjects and methods
Data on susceptibility to rubella according to age, parity, and ethnic group

were obtained for antenatal patients screened by Public Health Laboratory
Service laboratories in Manchester, Leeds, and Luton. Since 1984 each
laboratory has obtained information on parity for antenatal patients as part
of a Public Health Laboratory Service serological surveillance programme.2
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